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PART 1. SIGNED STATEMENTS AND  A CERTIFICATION  

Pursuant to 21 CFR Part 170, subpart E, Hubei Fuxing Biotechnology, Co., Ltd 
(hereinafter referred to as ‘Hubei Fuxing’) submits a Generally Recognized as Safe (GRAS) 
notice and claims that the use of docosahexaenoic acid (DHA)-rich oil in foods, as described in 
Parts 2 through 7 of this GRAS notice, is not subject to premarket approval requirements of the 
FD&C Act based on its conclusion that the substance is GRAS under the conditions of its 
intended use. 

1.A. Name and Address of the Notifier  
Contact:       Rebecca Li  
Company:    Hubei Fuxing Biotechnology, Co., Ltd  
Address:     Floor 11th , Bldg.  23,  Yinhu Enterprise  Zone, Baishazhou Ave., Hongshan District, 

Hubei Province, China   
Tel:              +86-18971139417  
E-mail:        24711275@qq.com  

1.B. Common or Trade Name  
Docosahexaenoic acid-rich oil, DHA-rich oil, docosahexaenoic acid-rich algal oil, DHA-

rich algal oil, DHA algal oil,  or  DHA-oil.  
 
1.C. Applicable Conditions of Use of the Notified  Substance   
 
1.C.1.  Foods  in Which the Substance is to be Used  
(1) Selected conventional foods  

Hubei Fuxing intends for DHA-rich oil to be used in food categories currently listed in 21 
CFR 184.1472(a)(3), except in  egg, meat, poultry,  and fish products (Table 1). These are  the 
same food categories found in the GRAS notifications for algal oil derived from Schizochytrium 

sp.  (GRNs  137 and 732)  for which the FDA did not raise any questions as to the safety when the  
intended uses included  the food categories identified  for menhaden oil. The only difference is 
that Hubei Fuxing does not intend to use its DHA-rich oil in egg, meat, poultry, and fish products.  

 
(2)  Infant formulas  

Hubei Fuxing intends for  DHA-rich oil, produced from Schizochytrium sp.,  to be used  as 
a food  ingredient in exempt  (pre-term and/or low birth weight infants; amino acid-, extensively  
hydrolyzed protein-based) and non-exempt infant formulas (term infants; soy-, whey-, and/or 
milk-based; ages from birth to 12 months) in combination with a  safe and suitable source  of 
arachidonic  acid (ARA). Hubei Fuxing’s DHA-rich oil will  be added to ready-to-drink or powder 
forms  of infant formulas from which reconstituted infant formulas can be prepared.   
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DHA-Rich Oil (Hubei Fuxing) 

1.C.2. Levels of  Use in  Such Foods  
Selected Conventional Foods  

As shown in Table 1, Hubei Fuxing intends for DHA-rich oil (containing 36% DHA) to 
be used in the same food categories as those listed in GRNs  137  (future intended use levels  listed 
on pages  22-23; stamped page 27-28) and 732  (pages 4-5) and in 21 CFR 184.1472(a)(3) 
(menhaden oil), except in  egg, meat, poultry, and fish products, at maximum  use levels  that are  
27.78% of those specified in 21 CFR 184.1472(a)(3), which was finalized in 2005 (FDA, 2005).  

 
Table 1. Maximum Intended Use  Levels of DHA-Rich Oil  from  Schizochytrium sp. 1  
Food category Maximum use levels, % 

Menhaden oil 
184.1472(a)(3) Current notice 

Baked goods and baking mixes (1) 5.0 1.39 
Cereals (4) 4.0 1.11 
Cheese products (5) 5.0 1.39 
Chewing gum (6) 3.0 0.83 
Condiments (8) 5.0 1.39 
Confections and frostings (9) 5.0 1.39 
Dairy products analog (10) 5.0 1.39 
Fats and oils (12) (not including infant formula) 12.0 3.33 
Frozen dairy products (20) 5.0 1.39 
Gelatins and puddings (22) 1.0 0.28 
Gravies and sauces (24) 5.0 1.39 
Hard candy (25) 10.0 2.78 
Jams and jellies (28) 7.0 1.94 
Milk products (31) 5.0 1.39 
Nonalcoholic beverages (3) 0.5 0.14 
Nut products (32) 5.0 1.39 
Pastas (23) 2.0 0.56 
Plant protein products (33) 5.0 1.39 
Processed fruit juices (35) 1.0 0.28 
Processed vegetable juices (36) 1.0 0.28 
Snack foods (37) 5.0 1.39 
Soft candy (38) 4.0 1.11 
Soup mixes (40) 3.0 0.83 
Sugar substitutes (42) 10.0 2.78 
Sweet sauces, toppings, and syrups (43) 5.0 1.39 
White granulated sugar (41) 4.0 1.11 
1The food categories correspond to those listed in 21 CFR 170.3(n). The number in parenthesis following 
each food category is the paragraph listing of that food category in 21 CFR 170.3(n). 
Intended use has been adopted from GRNs 137 and 732 with the exception of meat, poultry, and fish 
products. 
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Infant Formula 
Hubei Fuxing’s DHA-rich oil may be used at a maximum use level of 1.39% of total 

dietary fat providing 75 to 93 mg DHA-rich oil/kg bw/day. This level corresponds to a maximum 
of 0.5% of total dietary fat as DHA because Hubei Fuxing’s DHA-rich oil has 36% DHA. The 
ratio of DHA to ARA would range from 1:1 to 1:2. The intended use level is similar to all other 
approved uses for incorporation of DHA-rich oil in infant formula (GRN 553 - stamped page 12 
or page 6; GRN 677 - page 6; GRN 731 - page 5; GRN 776 - page 3; GRN 777 - page 3). Hubei 
Fuxing’s DHA-rich oil will be added to ready-to-drink or powder forms of infant formulas from 
which reconstituted infant formulas can be prepared. 

1.C.3. Purpose for Which the Substance is Used 
The substance will be used as an ingredient in selected foods and in non-exempt and 

exempt infant formulas. 

DHA-rich oil is a free flowing, yellow oil. The use of DHA-rich oil in the above 
described food categories may also incidentally contribute its own color to the product. Its 
intended use would thus fall outside the definition of "color additive," in accordance with 21 
CFR 70.3(f), "Substances capable of imparting a color to a container for foods----are not color 
additives unless the customary or reasonably foreseeable handling or use of the container may 
reasonably be expected to result in the transmittal of the color to the contents of the package or 
any part thereof. Food ingredients...which contribute their own natural color when mixed with 
other foods are not regarded as color additives...." 

1.C.4. Description of the Population Expected to Consume the Substance 
Selected general food applications - the population expected to consume the substance 

consists of members of the general population (aged 1 year or older) who consume at least one of 
the products described above. 

Infant formula applications – infants consuming formulas (preterm and/or low birth 
weight infants as well as full-term infants). 

1.D. Basis  for the GRAS  Determination    
This GRAS conclusion is based on scientific procedures in accordance with 21 CFR 

170.30(a) and 170.30(b). 

1.E. Availability of  Information  
The data and information that are the basis for this GRAS conclusion will be made 

available to FDA upon request by contacting Rebecca Li at Hubei Fuxing at the address above. 
The data and information will be made available to FDA in a form in accordance with that 
requested under 21 CFR 170.225(c)(7)(ii)(A) or 21 CFR 170.225(c)(7)(ii)(B). 

1.F. Availability of FOIA Exemption  
None of the data and information in Parts 2 through 7 of this GRAS notice are exempt 

from disclosure under the Freedom of Information Act, 5 U.S.C. §552. 
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DHA-Rich Oil (Hubei Fuxing) 

1.G. Certification  
We certify that, to the best of our knowledge, our GRAS notice is a complete, 

representative, and balanced submission that includes unfavorable information, as well as 
favorable information, known to us and pertinent to the evaluation of the safety and GRAS status 
of the use of the substance. 

1.H  Name, Position/Title  of Responsible Person Who  Signs Dossier,  and Signature   

Name: Rebecca Li Date: March 25, 2020 
Title: Export Manager 

Address correspondence to 
Rebecca Li 
Hubei Fuxing 
Floor 11th, Bldg. 23, Yinhu Enterprise Zone, Baishazhou Ave., Hongshan District, Hubei 
Province, China 
Tel: +86-18971139417 
Email: 24711275@qq.com 

1.I.  FSIS/USDA  Statement  
Hubei Fuxing does not intend to add DHA-rich oil to any meat and/or poultry products 

that come under USDA jurisdiction. Therefore, 21 CFR 170.270 does not apply. 
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DHA-Rich Oil (Hubei Fuxing) 

PART 2. IDENTITY, MANUFACTURING, SPECIFICATIONS, AND TECHNICAL 
EFFECTS OF DHA  

2.A.1. Identity of the Notified Substance 

2.A.1.1. Common Name 
Docosahexaenoic acid-rich oil, DHA-rich oil, docosahexaenoic acid-rich algal oil, DHA-

rich algal oil, DHA algal oil, DHA-oil 

2.A.1.2. Chemical Names 
Its systematic name is all-cis-docosa-4,7,10,13,16,19-hexa-enoic acid, and its shorthand 

name is 22:6(n-3). 

2.A.1.3. Chemical Abstract Service (CAS) Registry Number 
6217-54-5 

2.A.1.4. Empirical Formula 
Molecular formula, C22H32O2 

2.A.1.5. Molecular Weight 
328.488 

2.A.1.6. Structural Formula 
Figure 1 shows the structure of DHA. 

Figure 1. Structure of DHA 

2.A.1.7. Physical Properties 
Density, 0.943 g/cm3 

2.A.1.8. Background 
Docosahexaenoic acid (DHA) is a long-chain polyunsaturated fatty acids (LCPUFA) that 

is a primary structural component of the human brain, retina, and other tissues. DHA’s structure 
is a 22-carbon chain carboxylic acid with six cis-double bonds; the first double bond is located at 
the third carbon from the omega end (methyl terminus). Thus, it is classified as an omega-3 fatty 
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DHA-Rich Oil (Hubei Fuxing) 

acid. It can be synthesized from alpha-linolenic acid or obtained directly from maternal milk, 
algal oil, or fish oil. 

Hubei Fuxing’s DHA-rich oil is derived from the heterotrophic fermentation of the 
marine alga, Schizochytrium sp. strain DHF. 

2.A.2. Potential Toxicants in the Source of the Notified Substance 
Potential toxicants have not been identified in Hubei Fuxing’s DHA-rich oil. Hubei 

Fuxing’s DHA-rich oil is 36.0% pure with an average of 38.9%. The Certificates of Analysis 
(COA) for DHA-rich oil are presented in Appendix A. 

Shellfish Poison and Mycotoxins 
No amnesic shellfish poison (domoic acid) and mycotoxins (fumonisins, aflatoxins, 

vomitoxin, zearalenone, or ochratoxin A) were detected in Hubei Fuxing’s DHA-rich oil (Tables 
2 and 3; Appendix A). 

Because the manufacturing process involves the fermentation of glucose with yeast 
extracts and mineral sources by Schizochytrium sp. and does not employ any organic solvents, it 
is not expected to have any significant amounts of dioxins and furans, polychlorinated biphenyls 
(PCBs), polycyclic aromatic hydrocarbons (PAHs), or solvent residues in the finished DHA-rich 
oil ingredient (Appendix A). 

Table 2. Analytical Results for Amnesic Shellfish Poison 
Amnesic Shellfish Poison, 
Domoic Acid*, ug/g 

D1807 
1101J 

D1808 
1801J 

D1811 
1401J 

D1812 
2601J 

D1912 
2101D 

Detection limit < 3.0 < 3.0 < 3.0 < 3.0 <3.0 
Results ND ND ND ND ND 

*Domoic acid was analyzed by a validated Eurofins’ internal LC/MS method. 

Table 3. Analysis of Mycotoxins for DHA-Rich Oil 
Parameters, μg/kg Lot Numbers LOQ 

D1807 
1101J 

D1808 
1801J 

D1811 
1401J 

D1812 
2601J 

D1912 
2101D 

Fumonisin 
(B1+B2+B3) 

<30 <30 <30 <30 <30 <30 

Fumonisin B1 <10 <10 <10 <10 <10 <10 
Fumonisin B2 <10 <10 <10 <10 <10 <10 
Fumonisin B3 <10 <10 <10 <10 <10 <10 
Aflatoxin B1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 
Aflatoxin B2 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 
Aflatoxin G1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 
Aflatoxin G2 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 
Sum of all positive 
Aflatoxins 

<0.4 <0.4 <0.4 <0.4 <0.4 
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DHA-Rich Oil (Hubei Fuxing) 

Zearalenone <25 <25 <25 <25 <5.0 <25 
Vomitoxin <50 <50 <50 <50 <10 <50 
Ochratoxin A <1 <1 <1 <1 <5.0 <1 
LOQ=limit of quantitation; The data were provided by Eurofins based on validated internal methods: 
IAC-LC-MSMS (JAOAC 92 [2], 496) for fumonisins, an Eurofins’ method based on EN14123 for 
aflatoxins, a LC-MSMS method (Food Addt Contamin Part A, 2013:30(3):541-9) for zearalenone and 
vomitoxin, and AOAC 2000.16 for ochratoxin A. 

2.A.3. Particle Size 
DHA-rich oil – Not applicable. 

2.B. Method of Manufacture  
Fermentation 

The sterilized culture flask is inoculated with a non-toxigenic, non-pathogenic 
Schizochytrium sp. strain DHF and shaken at 26 ± 4°C for 48 to 72 hours. The pH is adjusted 
with sodium hydroxide or citric acid. The culture flasks are transferred to the first seed tank and 
then subsequently scaled up in a series of seed tanks. The fermentation medium contains yeast 
extract, glucose, and mineral sources. 

Purification 
After fermentation, the pH is adjusted to 8-9 with sodium hydroxide, and then the cell 

wall is hydrolyzed for 2 to 4 hours by alkaline protease (Novozyme Alcalase, 2.4 AU/mL). The 
crude DHA-rich oil is separated from the fermentation biomass by disc centrifuge. The oil is then 
subjected to degumming (citric acid, disodium ethylenediaminetetraacetate [EDTA], and water), 
deacidification (sodium hydroxide), washing with water, decolorization (nitrogen, activated 
carbon, and activated clay at 70 to 90°C for 45 to 60 minutes), filtration at 60 to 70°C, and 
deodorization (at 190 to 210°C and -230 pa for 1.5 to 3.5 hours). Alkaline protease is deactivated 
during the decolorization/deodorization processes at high temperature. 

Packaging 
After cooling to 70-90°C in a temporary tank, nitrogen, tocopherols (0.2%), and ascorbyl 

palmitate (0.05%) are added to the oil. The refined oil is placed into aluminum drums and stored 
after quality control (QC) testing. 

All raw materials and processing aids used in the fermentation and manufacturing 
processes meet internationally recognized specification requirements for food production. Hubei 
Fuxing observes the principles of Hazard Analysis Critical Control Point (HACCP)-controlled 
manufacturing process and current good manufacturing practices (cGMP) and rigorously tests its 
final production batches to verify adherence to quality control specifications. Critical control 
points are monitored to detect insufficient controls on the process (such as incomplete 
sterilization, incorrect pH or temperature ranges, insufficient fatty acid composition, etc.). If any 
of those control characteristics fail to meet internal specifications, the fermentation is terminated 
and the batch rejected. Contamination checks also are conducted in the seed and production 
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DHA-Rich Oil (Hubei Fuxing) 

fermenter. All finished batches of DHA-rich oil undergo rigorous quality assurance testing to 
meet product specifications prior to release. 

Tables 4 and 5 present the regulatory status of raw materials used in fermentation and 
processing aids. 

Table 4. Raw Materials Used in Fermentation 
Ingredient Regulatory status 
Yeast extract 21 CFR 172.896 
Glucose 21 CFR 168.110; 184.1857 
Magnesium sulfate (heptahydrate) 21 CFR 184.1443 
Potassium dihydrogen phosphate No CFR citation * 
Sodium chloride 21 CFR 182.1(a) 
Calcium chloride 21 CFR 184.1193 
Sodium hydroxide 21 CFR 184.1763 
*FDA did not object to the substitution of K for Na for potassium chloride and potassium sulfate. Sodium 
phosphate-21 CFR 182.1778. 

Table 5. Processing Aids 
Processing aids Regulatory status 

Tocopherols 21 CFR 182.3890 
Bentonite - Activated clay 21 CFR 184.1155 
Activated carbon No CFR citation * 
Ascorbyl palmitate 21 CFR 182.3149 
Citric acid monohydrate 21 CFR 184.1033 
Sodium hydroxide 21 CFR 184.1763 
Disodium EDTA No CFR citation for the intended use** 
Nitrogen 21 CFR 184.1540 
Protease enzyme preparation 21 CFR 184.1027 

* Meets the requirements of the latest version of the Food Chemical Codex (FCC 11th and 12th ed). 
**Disodium EDTA is allowed for use in dressings, sauces, and other foods (21 CFR 172.135). 

Figure 2 presents the manufacturing flow diagram of DHA-rich oil. 
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Temporary tank 

Filling, Packaging 

Quality Inspection & Storage 

  

 
 

 

 

 

 

 

 

 

 

 

 

 

 

   

DHA-Rich Oil (Hubei Fuxing) 

Figure 2. Manufacturing Flow Diagram of DHA-Rich Oil 
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DHA-Rich Oil (Hubei Fuxing) 

Characterization of the Production Microorganism 
The production method (algal fermentation) is similar to those described by other 

companies whose production methods for DHA-rich oils received ‘no objections’ letters from the 
FDA (GRN 137 - FDA, 2004; GRN 553 - FDA, 2015; GRN 677 -FDA, 2017; GRN 731/732 -
FDA, 2018a, 2018b; GRN 776/777 - FDA, 2018c, 2018d). DHA-rich algal oils are derived from 
the heterotrophic fermentation of the marine alga, a non-toxigenic and non-pathogenic strain of 
Schizochytrium sp. Based on the morphology and 18S rRNA gene sequence analysis, the China 
Center for Type Culture Collection (CCTCC) identified Hubei Fuxing’s strain DHF as 
Schizochytrium sp. (Appendix B). Schizochytrium sp. is a thraustochytrid and a member of the 
Chromista kingdom. There are no reports of this organism producing toxic chemicals or being 
pathogenic. Consumption by man of thraustochytrids, especially those of the genus 
Schizochytrium, is primarily through the consumption of mussels and clams. Indirect 
consumption, through the marine food chain (fish and shellfish), is more widespread. Analysis of 
the finished DHA-rich oil ingredient confirmed the absence of common shellfish toxins. The 
taxonomic classification of Schizochytrium sp. is presented in Table 6. 

Table 6. Taxonomic Classification of Schizochytrium sp. 
Class Scientific Classification 
Kingdom Chromista 
Subkingdom Harosa 
Phylum Bigyra 
Subphylum Sagenista 
Class Labyrinthulea 
Order Thraustochytrida 
Family Thraustochytriaceae 
Genus Schizochytrium sp. 
Strain Schizochytrium sp. DHF 

2.C. Specifications and  Composition  
The safety of DHA-rich oils derived from Schizochytrium sp. was evaluated in humans, 

animals, and/or mutagenicity/genotoxicity studies by many research groups (Falk et al., 2017; 
Fedorova-Dahms et al., 2011a, 2011b; Lewis et al., 2016; Schmitt et al., 2012a, 2012b). The 
studies by Fedorova-Dahms et al. (2011a, 2011b) and Schmitt et al. (2012a, 2012b) were related 
to DHA-rich oil described in GRN 553 (DHASCO-B) and GRN 677, respectively. Additionally, 
GRNs 731 described unpublished acute toxicity study of another source of DHA-rich oil derived 
from Schizochytrium sp. Thus, our comparison has focused on the DHA-rich oils described in 
these GRAS notices and the FCC standards. 

Table 7 presents the specifications of Hubei Fuxing’s DHA-rich oil in comparison with 
those described in GRNs 137 (page 21, stamped page 26), 553 (pages 17-18, stamped pages 23-
24), 677 (page 15), and 731 (page 18). The specifications of Hubei Fuxing’s DHA-rich oil were 
also compared with Food Chemicals Codex (FCC) standards, DHA-rich oils derived from 
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DHA-Rich Oil (Hubei Fuxing) 

Schizochytrium sp. and from Crypthecodinium cohnii. The bioequivalence of two sources of 
DHA-rich oils was established when administered in a blend with ARA oil to preweaning farm 
piglets and human infants (Fedorova-Dahms et al., 2014; Yeiser et al., 2016). Thus, it is 
reasonable to compare specifications and fatty acid profiles of Hubei fuxing’s DHA-rich oil with 
other DHA-rich oils described in these GRAS notices and the Food Chemicals Codex (FCC) 
standards (FCC, 11th edition, 2018). 

Table 8 summarizes the analytical values for Hubei Fuxing’s DHA-rich oil. Five non-
consecutive lots of DHA-rich oil samples were analyzed for DHA, acid value, peroxide value, 
free fatty acids, trans fatty acids, heavy metals, and microbiology (in particular, Salmonella and 
Cronobacter sp.) to ensure that Hubei Fuxing’s DHA-rich oil meets the specifications. The DHA 
content is comparable to those described in previous GRAS notices derived from Schizochytrium 

sp. sources. The DHA specification for Hubei Fuxing’s DHA-rich oil meets FCC specifications 
for DHA-rich oil: 30-40% DHA for DHA-rich oil derived from Schizochytrium sp. and 35-47% 
DHA for DHA-rich oil derived from Crypthecodinium cohnii. The specification for acid value of 
Hubei Fuxing’s DHA-rich oil is set at ≤0.8 mg potassium hydroxide (KOH)/g; this value is 
slightly higher than those specified in GRN 137 (≤0.5 mg KOH/g) but is lower than a FCC 
standard (≤1.0 mg KOH/g) established for ARA, another polyunsaturated fatty acid that is 
commonly used in infant formulas (Food Chemicals codex [FCC], 11th edition, 2018).  The FCC 
has not set a limit for the acid value for DHA-rich oils (FCC, 11th edition, 2018). 

Tables 9 and 10 show the fatty acid profile of Hubei Fuxing’s DHA-rich oil and its 
comparison with those described in GRNs 137 (page 24, stamped page 29), 553 (stamped pages 
24 -26), 677 (page 20), and 731 (pages 20-21). 

The fatty acid profile of Hubei Fuxing’s DHA-rich oil is similar to those of other DHA-
rich oils described in GRNs 137, 677, and 731; palmitic acid and docosapentaenoic acid (DPA 
[n-6]) are the predominant fatty acids next to DHA (Tables 9 and 10). It is noteworthy that the 
fatty acid profile of Hubei Fuxing’s DHA-rich oil is substantially equivalent to that described in 
GRN 677 (Hubei Fuxing vs. GRN 677: mean DHA content, 38.9 vs. 40.2 %; palmitic acid, 26.2 
vs. 25.4%; DPA, 8.76 vs. 7.81%; EPA, 0.31 vs. 1.18%). However, oleic acid and palmitic acid 
are predominant next to DHA in the DHA-rich oil described in GRN 553. The eicosapentaenoic 
acid (EPA) and DPA (n-6) contents of Hubei Fuxing’s DHA-rich oil were lower than the FCC 
specification for the DHA oil from Schizochytrium sp., but higher than those set for the oil 
derived from C. cohnii (EPA: Hubei Fuxing vs. FCCSchizochytrium sp. vs. FCCC. cohnii = 0.31 vs.1.3-
3.9 vs. ≤0.1%; DPA [n-6]: Hubei Fuxing vs. FCCSchizochytrium sp. vs. FCCC. cohnii = 8.76 vs.10.5-16.5 
vs. ≤0.1%). The DPA content of Hubei Fuxing’s DHA-rich oil (8.76%) was lower than the 
values reported in GRN 137 (13.5%) and GRN 731 (10.33%) but higher than that described in 
GRN 553 (an average of 2.53%). The upper limit for DPA [n-6] set by the FCC is 16.5% for the 
DHA oil from Schizochytrium sp. 

Overall, it is concluded that the fatty acid profile of Hubei Fuxing’s DHA-rich oil is 
comparable to those described in the above mentioned GRAS notices, in particular, GRN 677. 
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DHA-Rich Oil (Hubei Fuxing) 

Table 7. Specifications of DHA-Rich Oil 

Parameter 
Specifications Methods of Analysis for 

the Current Notice Current 
notice 

GRN 
137a 

GRN 
553b 

GRN 
677b 

GRN 
731b 

FCCc FCCd 

DHA*, % 36e 32 – 45f 
35f 35f >45e 30-40f 

30 
35-47f 

35 
AOCS Ce 2-66; AOCS Ce 
1-62; or AOCS Ce 2-66 
mod; AOCS Ce 1b-89 
mod. 

Acid value, mg potassium 
hydroxide (KOH)/g 

≤ 0.8 ≤0.5 ≤0.5 < 0.5 AOCS Cd 3d-63 

Free fatty acid, as % oleic 
acid 

≤ 0.4 ≤0.4 < 0.1 ≤ 0.4 ≤ 0.4 AOCS Cd 3d-63; or AOCS 
Ca 5a-40 

Trans fatty acids, relative 
area % 

≤1.0 ≤2.0 ≤3.5 ≤2.0 <1.0 AOCA Ce 1f-96 

Unsaponifiable matter, % ≤3.0 ≤4.5 ≤3.5 ≤3.5 <3.0 ≤4.5 ≤3.5 AOCS Ca 6b-53 
Peroxide value, meq/kg ≤5.0 ≤5.0 ≤5.0 ≤5.0 <5.0 ≤5.0 ≤5.0 AOCS Cd 8-53 
Moisture (direct drying 
method), wt% 

≤0.1 ≤0.1 ≤ 0.02 ≤ 0.05 <0.1 AOCS Ca 2e-84 

Docosapentaenoic acid* 
(DPA, n-6) 

10 - 20 ≤10 AOCS Ce 2-66; AOCS Ce 
1-62; or AOCS Ce 2-66 
mod; AOCS Ce 1b-89 
mod. 

Copper, ppm ≤0.1 ≤0.1 ≤0.1 <0.1 <0.5 BS EN ISO 17294-2 2016 
mod. except Iron - Eurofin 
internal method ICP-OES 

Iron, ppm ≤0.1 ≤0.5 ≤0.2 <0.2 <0.2 
Lead, ppm ≤0.1 ≤0.2 ≤0.1 < 0.1 < 0.1 ≤0.1 ≤0.1 
Arsenic, ppm ≤ 0.1 ≤0.5 ≤ 0.1 < 0.1 < 0.1 ≤ 0.1 ≤ 0.1 
Cadmium, ppm ≤0.1 ≤ 0.1 < 0.1 
Mercury, ppm ≤0.04 <0.2 ≤0.04 < 0.1 < 0.01 ≤ 0.1 ≤ 0.1 BS EN 13806:2002 
Coliforms, cfu/ml ≤10 < 1 AOAC 991.14 
Molds, cfu/ml ≤10 < 1 AOAC 997.02 
Yeast, cfu/ml ≤10 < 1 
Salmonella/25 ml ND ND AOAC-RI 121501g 

Cronobacter sp./10 g ND ISO 22964:2017 
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DHA-Rich Oil (Hubei Fuxing) 

AOAC = Association of Official Analytical Chemists; AOCS = American Oil Chemist’s Society; BS-EN = British adoption of a European (EN) 
standard; CFU = Colony Forming Units; ICP OES = inductively coupled plasma optical emission spectrometer; mod=modifications; MPN = most 
probable number; NA = not available; meq = milliequivalents; ND = not detected. 
*The samples analyzed in 2019 used AOCS Ce 2-66; AOCS Ce 1-62; and a sample analyzed in 2020 was based on AOCS Ce 2-66 mod; AOCS 
Ce 1b-89 mod. 
aDHA-rich oil derived from Schizochytrium sp. for selected general food applications; 
bDHA-rich oil derived from Schizochytrium sp. for infant formula applications; 
cFCC specifications for DHA oil derived from Schizochytrium sp.; 
dFCC specifications for DHA oil derived from Crypthecodinium cohnii. 
e wt% (Eurofins’ COAs have reported the DHA content in wt%). 
frelative area%. 
gAOAC-RI 121501 refers to a kit method for 96 lysis and real-time PCR reactions for the BAC gene of Salmonella sp. detection. Eurofins has an 
AOAC ‘Performance tested’ certified status (certification no. RI 121501). 
http://members.aoac.org/aoac_prod_imis/AOAC_Docs/RI/19PTM/19C_121501EGSSs.pdf. 
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DHA-Rich Oil (Hubei Fuxing) 

Table 8. Summary of Analytical Values for Hubei Fuxing’s DHA-Rich Oil* 

Parameter 
Analytical values 
D18071 
101J 

D18081 
801J 

D18111 
401J 

D18122 
601J 

D19122 
101D 

LOQ 

DHA, wt% 38.24 38.06 38.78 38.30 40.95 0.02 
Acid value, mg KOH/g 0.52 0.34 0.38 0.38 0.14 0.05 
Free fatty acid, as % oleic acid 0.26 / 0.18 0.17 / 0.18 0.19 / 0.20 0.19 / 0.14 0.07 / 0.07 0.01 
Trans fatty acids, relative area % 0.20 0.12 0.15 <0.01 0.07 0.01 
Unsaponifiable matter, % 1.66 1.04 1.58 1.03 1.87 0.05 
Peroxide value, meq/kg <0.1 2.1 <0.1 1.1 1.9 0.1 
Moisture, g/100 g 0.02 0.02 0.02 0.01 0.04% 0.01 
Protein, g/100 g <0.1 <0.1 <0.1 <0.1 <0.1 0.1 
Ash, g/100 g 0.04 0.03 0.03 0.05 0.020 0.01 
Potassium (K), mg/kg <3 3 
Manganese (Mn), mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 0.1 
Sulphur (S), mg/kg <20 20 
Copper (Cu), mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 0.1 
Iron (Fe), mg/100 g <0.1 <0.1 <0.1 <0.1 <0.3 <0.3 
Lead (Pb), mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 0.05 
Arsenic (As), mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 0.05 
Cadmium (Cd), mg/kg <0.01 <0.01 <0.01 <0.01 <0.01 0.01 
Mercury (Hg), mg/kg <0.005 <0.005 <0.005 <0.005 <0.005 0.005 
Coliforms, cfu/ml <10 <10 <10 <10 <10 NA 
Molds, cfu/g <10 <10 <10 <10 <10 NA 
Yeast, cfu/g <10 <10 <10 <10 <10 NA 
Salmonella/25 ml ND ND ND ND ND NA 
Cronobacter sp./10 g ND ND ND ND ND NA 

*Samples were taken from 5 non-consecutive batches. NA=not available; ND = Not detected; LOQ=limit of quantitation. 
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DHA-Rich Oil (Hubei Fuxing) 

Table 9. Fatty Acid Profile of Hubei Fuxing’s DHA-Rich Oil 
Parameters, wt% Sample number Mean 

D1807 
1101J 

D1808 
1801J 

D1811 
1401J 

D1812 
2601J 

D1912 
2101D 

C08:0 Octanoic (Caprylic) <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 
C10:0 Decanoic (Capric) <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 
C11:0 Undecanoic (Hendecanoic) <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 
C12:0 Dodecanoic (Lauric) 0.04 0.13 0.04 0.13 0.04 0.08 
C14:0 Tetradecanoic (Myristic) 0.46 2.60 0.46 2.59 0.35 1.29 
C14:1 Tetradecenoic (Myristoleic) 0.02 0.50 <0.02 <0.02 <0.02 <0.12 
C15:0 Pentadecanoic 0.79 1.29 0.80 1.32 1.04 1.05 
C15:1 Pentadecenoic <0.02 0.02 <0.02 0.02 <0.02 <0.02 
C16:0 Hexadecanoic (Palmitic) 22.24 34.56 22.30 34.82 17.10 26.20 
C16:1 Hexadecenoic (Palmitoleic) 0.15 0.27 0.13 0.28 0.12 0.19 
C16:2 Hexadecadienoic <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 
C16:3 Hexadecatrienoic <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 
C16:4 Hexadecatetraenoic <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 
C17:0 Heptadecanoic (Margaric) 0.97 0.43 0.99 0.44 1.36 0.84 
C17:1 Heptadecenoic (Margaroleic) 0.02 <0.02 0.02 <0.02 <0.02 <0.02 
C18:0 Octadecanoic (Stearic) 1.23 1.00 1.25 1.02 1.09 1.12 
C18:1 Octadecenoic (Oleic + isomers) 3.25 0.44 3.29 0.44 1.71 1.83 
C18:2 Octadecadienoic (Linoleic + isomers) 6.84 0.85 6.99 0.84 4.09 3.92 
C18:2 Octadecadienoic Omega 6 (Linoleic) 6.82 0.77 6.88 0.78 4.01 3.85 
C18:3 Octadecatrienoic (Linolenic + isomers) 0.84 0.19 0.91 0.19 0.83 0.59 
C18:3 Octadecatrienoic Omega 3 (Alpha Linolenic) 0.75 0.13 0.76 0.13 0.62 0.48 
C18:3 Octadecatrienoic Omega 6 (Gamma Linolenic) 0.10 0.07 0.15 0.06 0.21 0.12 
C18:4 Octadecatetraenoic Omega 3 (Stearidonic) 0.10 0.15 0.11 0.16 0.13 0.13 
C20:0 Eicosanoic (Arachidic) 0.26 0.13 0.27 0.13 0.22 0.20 
C20:1 Eicosenoic (Gondoic + isomers) 0.03 <0.02 0.06 <0.02 0.04 <0.03 
C20:2 Eicosadienoic Omega 6 0.03 <0.02 0.04 <0.02 0.03 <0.03 
C20:3 Eicosatrienoic 0.22 0.15 0.23 0.11 0.30 0.20 
C20:3 Eicosatrienoic Omega 3 <0.02 0.06 <0.02 <0.02 <0.02 <0.03 
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DHA-Rich Oil (Hubei Fuxing) 

C20:3 Eicosatrienoic Omega 6 0.22 0.10 0.23 0.10 0.29 0.19 
C20:4 Eicosatetraenoic (Arachidonic + isomers) 0.90 2.20 1.09 2.24 1.17 1.52 
C20:4 Eicosatetraenoic Omega 3 0.49 0.48 0.50 0.50 0.60 0.51 
C20:4 Eicosatetraenoic Omega 6 (Arachidonic) 0.41 1.72 0.59 1.74 0.57 1.01 
C20:5 Eicosapentaenoic Omega 3 0.19 0.40 0.23 0.46 0.26 0.31 
C21:5 Heneicosapentaenoic Omega 3 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 
C22:0 Docosanoic (Behenic) 0.15 0.08 0.16 0.08 0.14 0.12 
C22:1 Docosenoic (Erucic + isomers) <0.02 <0.02 <0.02 0.04 <0.02 <0.02 
C22:2 Docosadienoic Omega 6 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 
C22:3 Docosatrienoic, Omega 3 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 
C22:4 Docosatetraenoic Omega 6 0.05 0.03 0.06 0.03 0.07 0.05 
C22:5 Docosapentaenoic 10.62 4.92 10.96 5.10 12.61 8.84 
C22:5 Docosapentaenoic Omega 3 (DPA [n-3]) 0.05 0.09 0.06 0.11 0.11 0.08 
C22:5 Docosapentaenoic Omega 6 (DPA [n-6]) 10.58 4.83 10.90 4.99 12.50 8.76 
C22:6 Docosahexaenoic Omega 3 38.24 38.06 38.78 38.30 40.95 38.87 
C24:0 Tetracosanoic (Lignoceric) <0.02 <0.02 0.15 0.06 <0.02 <0.054 
C24:1 Tetracosenoic (Nervonic) <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 
Total Fat as Triglycerides 91.43 92.31 93.15 92.76 87.19 91.37 
Total Fatty Acids Calc. 87.69 88.42 89.35 88.85 83.68 87.60 
LOQ: individual fatty acids = 0.02 wt%, total fat as triglycerides = 0.1 wt%. 
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DHA-Rich Oil (Hubei Fuxing) 

Table 10. Comparison of Fatty Acid Profiles of DHA-Rich Oils, wt% unless noted otherwise 
Current 
notice 

GRN 
137a 

GRN 
553b,* 

GRN 
677b,* 

GRN 731b FCCc,* FCCd,* 

DHA (Docosahexaenoic acid) specifications 36 32 - 45 35 35 >45 35-40; 
30 

35-47; 
35 

Actual content, % 38.87 35.0 43.3 40.22 50.7 
Fatty Acid Profile, g/100g 
C 6:0 (Caproic acid) < 0.02 
C 8:0 (Caprylic acid) <0.02 < 0.02 
C 10:0 (Capric acid) <0.02 < 0.02 
C 12:0 (Lauric acid) 0.08 0.4 <0.10 0.91 0.10 
C 14:0 (Myristic acid) 1.29 10.11 1.18 11.87 0.82 
C 14:1 (Myristoleic acid) <0.12 <0.10 <0.10 < 0.02 
C 15:0 (Pentadecanoic acid) 1.05 0.24 0.52 0.06 
C 15:1 (Pentadecenoic acid) <0.02 0.07 
C 16:0 (Palmitic acid) 26.20 23.68 13.78 25.43 20.96 
C 16:1 (Palmitoleic acid) 0.19 1.76 <0.10 3.42 0.51 
C 17:0 (Margaric acid or Heptadecanoic acid) 0.84 <0.10 <0.12 0.08 
C 18:0 (Stearic acid) 1.12 0.45 1.65 0.82 1.30 
C 18:1 (Oleic acid) 1.83 NA 4.77 0.27 
C 18:1n7 (Vaccenic acid) Trace-

1.36 
0.26 0.51 

C 18:2n6 (Linoleic acid) 3.85 2.01 <0.33 < 0.02 NA 0-1.0 
C 18:3n3 (alpha-Linolenic acid) 0.48 <0.10 NA 0.14 
C 18:3n6 (gamma-Linolenic acid) 0.12 NA 0.23 0.09 
C 20:0 (Arachidic acid) 0.20 0.32 <0.10 0.29 
C 20:1 (Eicosenoic acid) <0.03 <0.06 < 0.02 
C 20:2n6 (Eicosodienoic acid) <0.03 0.13 < 0.02 
C 20:3n3 (Eicosatrienoic acid) <0.03 <0.1 1.34 
C 20:3n6 (homo-gamma-Linolenic acid) 0.19 <0.1 <0.11 0.21 1.7-2.8 0-0.1 
C 20:4n6 (Arachidonic acid) 1.01 0.94 0.69 0.70 0.15 0.6-1.3 
C 20:5n3 (Eicosapentaenoic acid; EPA) 0.31 2.63 6.23 1.18 0.70 1.3-3.9 0-0.1 
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C 21:0 (Heneicosanoic acid) 0.04 
C 22:0 (Behenic acid) 0.12 <0.10 0.15 
C 22:1n9 (Erucic acid) < 0.02 
C 22:2n6 (Docosadienoic acid) <0.02 0.53 < 0.02 
C 22-5n3 (Docosapentaenoic acid) 0.08 0.76 0.11 
C 22-5n6 (Docosapentaenoic acid) 8.76 13.5 2.53 7.81 10.33 10.5-16.5 0-0.1 
C 23:0 (Tricosanoic acid) < 0.02 
C 24:0 (Lignoceric acid) <0.054 <0.10 0.15 
C 24:1 (Nervonic acid) <0.02 0.41 
NA= not available; aDHA-rich oil derived from Schizochytrium sp. for selected general food application; bDHA-rich oil derived from 
Schizochytrium sp. for infant formula application; cFCC specifications for DHA oil derived from Schizochytrium sp.; dFCC specifications for DHA 
oil derived from Crypthecodinium cohnii. 
*Fatty acid contents were reported as relative area%. 
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DHA-Rich Oil (Hubei Fuxing) 

Table 11 summarizes the sterol content in Hubei Fuxing’s DHA-rich oil. Table 12 
presents the sterol content of Hubei Fuxing’s DHA-rich oil in comparison with those described 
in GRN 553 (pages 21-22, stamped pages 27-28) and 677 (page 21). Table 12 summarizes the 
total concentrations of plant sterols and plant stanols (0.31 wt% in fat) in Hubei Fuxing’s DHA-
rich oil. This level is comparable to the average total sterol values calculated from the values 
reported in GRN 553 (0.54 wt%) and GRN 677 (0.15 wt%). 

Table 11. Plant Sterols and Plant Stanols in Hubei Fuxing’s DHA-Rich Oil 
Parameters, wt% Lot number Mean, 

D1807 
1101J 

D1808 
1801J 

D1811 
1401J 

D1812 
2601J 

D1912 
2101D 

Brassicasterol 0.0150 0.0090 0.0150 0.0100 0.0150 0.0128 
Cholesterol 0.2100 0.1130 0.2100 0.1140 0.2790 0.1852 
Campesterol 0.0150 0.0050 0.0150 0.0050 0.0080 0.0096 
Campestanol 0.0010 0.0010 0.0010 0.0010 0.0070 0.0022 
Stigmasterol 0.0270 0.0100 0.0280 0.0100 0.0380 0.0226 
Sitosterol 0.0670 0.0230 0.0680 0.0230 0.0790 0.0520 
Sitosterol + delta-5-avenasterol 0.0070 0.0050 0.0080 0.0060 0.0100 0.0072 
Delta-5,24-stigmastadienol 0.0100 0.0040 0.0100 0.0030 0.0110 0.0076 
Delta-7-stigmastenol 0.0280 0.0130 0.0280 0.0130 0.0240 0.0212 
delta-7-Avenasterol 0.0060 0.0010 0.0060 0.0010 0.0120 0.0052 
Cycloartenol 0.0020 0.0020 0.0030 0.0020 ND 0.00225 
24-Methylenecycloartanol 0.0020 0.0030 0.0030 0.0030 0.0030 0.0028 
Citrostadienol 0.0020 0.0010 0.0020 0.0010 ND 0.0015 
Total plant sterols + plant stanols 0.3720 0.1860 0.3750 0.1880 0.4400 0.3122* 
Unidentified sterols 0.196 0.115 0.197 0.116 0.237 0.1722 

The data were provided by Eurofins. *The calculated sum of individual values was 0.3322 wt%. The 
mean value (0.3122 wt%) reported in the table is based on Eurofins’ analytical values for total plant 
sterols and plant stanols (method of analysis - NMKL 198:2014). 

Table 12. Comparison of Plant Sterols in DHA-Rich Oils 
Parameters, wt% Current 

Notice 
GRN 553* GRN 677* 

Brassicasterol 0.0128 0.0070 <0.0045 
Cholesterol 0.1852 0.0664 0.0345 
Campesterol 0.0096 0.0097 0.0035 
Campestanol 0.0022 0.0005 <0.0002 
Stigmasterol 0.0226 0.3413 <0.0204 
Unidentified sterols 0.1722 
Sitosterol 0.0520 0.0610 0.0186 
Sitostanol + delta-5-avenasterol 0.0072 
Delta-5,24-stigmastadienol 0.0076 0.0022 0.0086 
Delta-7-stigmastenol 0.0212 0.0103 <0.0129 
delta-7-Avenasterol 0.0052 0.0049 0.0065 
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Cycloartenol 0.00225 
24-Methylenecycloartanol 0.0028 
Citrostadienol 0.0015 
Others* 0.0356 0.0413 
Total plant sterols + plant stanols 0.3122 0.54* 0.15* 
* The values represent total sterols in fats (wt%). Like other DHA-rich oil (GRN 677), it is assumed that 
Hubei Fuxing’s DHA oil is composed of 99-100% fats. It is noteworthy that GRNs 553 and 677 reported 
fatty acid values as %area without reporting the absolute quantity. On the other hand, the current notice 
reports quantitative values of individual fatty acids which may not capture all fatty acids. 

The stability of Hubei Fuxing’s DHA-rich oil is expected to be similar to those of other 
algal oils with a similar DHA content. DHA algal oil is typically shipped and stored in a tightly 
closed, nitrogen-blanketed, light-resistant container under frozen conditions (-25°C). As 
discussed in GRN 677, the results of one study support the stability of the frozen product for a 
period of 1 year. Hubei Fuxing recommends the product be used (best before date) within 1 year 
from the date of manufacture. 

2.E. Intended Technical Effects   
DHA-rich oil will be used as a food ingredient in selected conventional foods and in term 

and preterm infant formulas. 
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PART 3. EXPOSURE ESTIMATES  

3.A. Exposure  Estimates  

Selected General Foods 
In accordance with 21 CFR §184.1(b)(2), the ingredient may be used in food to ensure 

that the total intake of EPA or DHA does not exceed 3.0 grams/person/day (FDA, 2005). DHA-
rich oil will be added to the same food categories, excluding egg, meat, poultry, and fish 
products, as those currently listed in 21 CFR 184.1472(a)(3) (menhaden oil) and GRN 137 at 
maximum use levels that are 27.78% of those specified in that regulation. As discussed in GRN 
137, the proposed use levels of the DHA-rich oil are expected to result in a maximum dietary 
exposure of less than 1.5 g of DHA per day. Because DHA-rich oil is intended to be used as an 
alternative to menhaden oil, there will be no increase in exposure to DHA from the intended use 
described in Table 1. Hubei Fuxing’s DHA-rich oil is not to be combined with any other added 
oil that is a significant source of DHA or EPA. It would be possible, however, to blend DHA-
rich oil with other sources of DHA and/or EPA. 

The 27.78% value was derived from the following factors: 
1) Since menhaden oil is considered GRAS at a level providing no more than 3 grams of 

DHA and EPA per day, the use levels in each food category are decreased by 50% so that 
the total daily consumption of DHA from the DHA-rich oil will be no more than 1.5 
grams per day. 

2) The levels of use are based on the quantity of DHA-algal oil that can be added to each 
product. Additional adjustment is needed because the DHA-algal oil has a different 
concentration of DHA than that found in menhaden oil. DHA-algal oil contains 
approximately 36 wt% compared to about 20% of combined EPA and DHA in menhaden 
oil. An additional adjustment of 55.56% (20/36) is needed to accommodate the different 
concentrations of DHA in the two oils. 

3) The 27.78% adjustment is calculated by multiplying the 50% adjustment that is needed in 
accordance with the first bullet point above by the 55.56% adjustment that is needed in 
accordance with the second bullet point above, i.e., (0.50) x (0.5556) x 100 = 27.78%. 

These are the same food categories (except egg, meat, poultry, and fish products) found 
in the GRAS notification for DHA-algal oils (GRN 137, stamped pages 10 to 12 and 27 to 28 -
FDA, 2004; GRN 732, page 25 - FDA, 2018b) for which the agency did not raise any objections 
to the company's conclusion that DHA-algal oils derived from Schizochytrium sp. would be 
considered GRAS when used in the food categories identified for menhaden oil. 

The EDIs of DHA established in the early 2000s when the menhaden oil rule was 
finalized (FDA, 2005) and when DHA-rich oil derived from Schizochytrium sp. (GRN 137 -
FDA, 2004) received no question letters from the FDA are still applicable. Our comparative 
National Health and Nutrition Examination Survey (NHANES) analysis (2001-2002 vs. 2015-
2016) revealed that the total number of food servings consumed was slightly decreased in the 
mid-2010s when compared to the early 2000s. For example, the mean and 90th percentile 
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numbers of total food servings of the 26 food categories specified in Table 1 were 11.8 and 20.0 
servings, respectively, in 2001-2002 and 11.0 and 18.9 servings, respectively, in 2015-2016 for 
all American population aged 1-99 years (detailed analytical data not shown). 

Infant Formulas 
Hubei Fuxing’s DHA-rich oil may be used at a maximum use level of 1.39% of total 

dietary fat because it has 36% DHA. This level corresponds to a maximum of 0.5% of total 
dietary fat as DHA. Because the DHA will be used at a maximum use level of 0.5% of total fatty 
acids (i.e., a maximum of 0.5% total fat as DHA), the intended use will result in 27 to 33 mg 
DHA/kg bw/day (or 75 - 93 mg DHA-rich oil/kg bw/day). This estimated DHA intake is 
consistent with current DHA recommendations for preterm and term infants of 18 to 60 mg/kg 
bw/day depending on gestational age (Koletzko et al., 2014). 

The 75 to 93 mg DHA-rich oil/kg bw/day values were derived by the following factors: 
1) Assuming human infants consume about 100 to 120 kcal/kg bw/day, of which fat 

comprises about 50%, an infant will consume about 50 - 60 kcal/kg bw/day of fat, 
2) These levels correspond to about 5.555 - 6.67 g of fat/kg bw/day (1 g fat=9 kcal), and 
3) The DHA-rich oil intake of 1.39% of daily fat for an infant would correspond to about 77 

- 93 mg DHA-rich oil/kg bw/day (5,555 mg/kg bw/day x 0.01389 = 77.2 mg/kg bw/day; 
6,670 mg/kg bw/day x 0.01389 = 92.6 mg/kg bw/day). 

An alternative means of calculation is simply based of the DHA content in the DHA-rich oil; 
27- 33 mg DHA/kg bw/day corresponds to 75 to 92 mg DHA-rich oil/kg bw/day since DHA-rich 
oil contains 36% DHA (27 mg/kg bw/day/0.36 = 75 mg/kg bw/day; 33 mg/kg bw/day/0.36 = 
91.7 mg/kg bw/day). 

Hubei Fuxing’s DHA-rich oil is intended for use in infant formula in a similar manner as 
the currently approved oils. Hubei Fuxing’s DHA-rich oil is expected to be used as an alternative 
to existing DHA-rich oils. Thus, cumulative EDIs are not expected to be changed. 

3.B.  Food Sources of DHA  
Human milk provides small quantities of DHA and ARA, usually less than 1% of total 

fatty acids (Brenna et al., 2007). Fish oil and egg yolks also are known to be excellent sources of 
DHA. 

Summary of Exposure Estimates 
For general food applications, DHA-rich oil will be added to the same food categories as 

those currently listed in 21 CFR 184.1472(a)(3) (menhaden oil) at the maximum use levels, with 
the exception of egg, meat, poultry, and fish products. The proposed use levels of the DHA-rich 
oil are expected to result in a maximum dietary exposure of 1.5 g of DHA per day. To ensure the 
safe use of the substance, DHA-rich oil is intended to be the sole source of DHA in any given 
food category. 
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For infant formulas, the intended use will result in 27 - 33 mg DHA/kg bw/day (or 75 -
93 mg DHA-rich oil/kg bw/day), which is consistent with current DHA recommendations for 
term and preterm infants of 18 - 60 mg/kg bw/day depending on the gestational age. 
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PART 4.  SELF-LIMITING USE LEVELS  

No known self-limiting levels of use are associated with the DHA-rich oil. 
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PART 5. HISTORY OF CONSUMPTION  

EXPERIENCE BASED ON COMMON USE IN FOODS BEFORE 1958 

The statutory basis for the conclusion of GRAS status of algal DHA-rich oil in this 
document is not based on common use in food before 1958. The GRAS determination is based 
on scientific procedures. 
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PART 6. NARRATIVE  

6.A. Current Regulatory  Status  
Numerous algal and marine sources of DHA have been evaluated by the FDA and other 

global regulatory agencies over the past 18 years for the proposed incorporation in food for 
human consumption. The FDA previously reviewed the safety of fish oil containing two omega-
3 fatty acids, EPA and DHA, in the 1997 final rule affirming menhaden oil as GRAS (FDA, 
1997). The FDA raised concerns about the consumption of high levels of EPA and DHA, which 
may increase bleeding time, increase levels of low-density lipoproteins cholesterol (LDL-C), and 
have an effect on glycemic control in subjects with type 2 diabetes (menhaden oil final rule; 62 
FR 30751; June 5, 1997). Based on this review, the FDA concluded that a combined intake of 
EPA and DHA of up to 3 g/person/day would not result in any adverse health effects (FDA, 
1997). In 2005, FDA issued a final rule on menhaden oil, reallocating the use levels and 
categories of use within the GRAS affirmation, but ensuring daily intakes of EPA and DHA do 
not exceed 3 g/person/day (FDA, 2005). Because DHA represents approximately one half of the 
combined DHA plus EPA, it is reasonable to consider that the acceptable daily intake (ADI) of 
DHA is 1.5 g/person/day. Subsequently, GRAS notices on DHA-rich oil derived from 
Schizochytrium sp. (GRN 137 - FDA, 2004; GRN 732 - FDA, 2018b) received no question 
letters by the FDA. 

As shown in Table 13, algal DHA-rich oil derived from Schizochytrium sp. received 
GRAS notice status with U.S. FDA for infant formula applications (GRN 553 -FDA, 2015; GRN 
677 - FDA, 2017; GRN 731 - FDA, 2018a, and GRNs 776/777 - FDA, 2018c, 2018d) and 
selected conventional food applications (GRN 137- FDA, 2004; GRN 732 - FDA, 2018b; GRN 
836 -FDA 2019a; GRN 843/844 – FDA, 2019b, 2019c). 

Table 13. Regulatory Approvals for Use of DHA-Rich Oil Derived from Schizochytrium sp. in 
Foods and Infant Formulas 
Item Year 

Approved 
Submission 

Foods with intended uses as a direct food ingredient in the same categories as considered 
GRAS for menhaden oil [21CFR184.1472(a)(3)] 
GRN 137 2004 Algal DHA (32-45%) derived from Schizochytrium sp. 
GRN 732 2018 Algal oil (>45% DHA) derived from Schizochytrium sp. 

(except fish products) 
Foods with intended uses in selected conventional foods 
GRN 836 2019 Algal oil (50-60% DHA) derived from Schizochytrium sp. 
GRN 843 2019 Algal oil (35% DHA) derived from Schizochytrium sp. 
GRN 844 2019 Algal oil (55% DHA) derived from Schizochytrium sp. 
Infant Formula 
GRN 553 2015 Algal oil (35% DHA) derived from Schizochytrium sp. 
GRN 677 2017 Algal oil (35% DHA) derived from Schizochytrium sp. 
GRN 731 2018 Algal oil (>45% DHA) derived from Schizochytrium sp. 
GRN 776 2018 Algal oil (35% DHA) derived from Schizochytrium sp. 
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GRN 777  2018  Algal oil (55% DHA) derived from Schizochytrium  sp.  
 

As the DHA-rich oil in this GRAS notice has similar specifications compared to those 
described in the previous FDA GRAS notices involving algal DHA-rich oils (Table 7), it is 
recognized that the information and data in those GRAS notices are pertinent to the safety 
evaluation of the DHA-rich oil in this GRAS notice. Based on a comparison of the specifications 
and the composition for these products, it is concluded that they are essentially similar. In 
particular, the fatty acid profile of Hubei Fuxing’s DHA-rich oil is substantially equivalent to 
that of DHA-rich oil ONC-T18 whose safety was evaluated in the studies by Schmidt et al. 
(2012a – page 3568, 2012b – page 4150) (Hubei Fuxing vs. ONC-T18: DHA content, 38.9 vs. 
40.2 %; palmitic acid, 26.2 vs. 26.6%; DPA, 8.76 vs. 7.9%; EPA, 0.31 vs. 0.87%). Thus, it is 
reasonable to expect that the data reported in Schmidt et al. (2012a, 2012b) are pertinent to the 
safety evaluation of Hubei Fuxing’s DHA-rich oil. 

The safety of DHA-rich oils derived from Schizochytrium sp. was evaluated in animals 
toxicity studies, and/or mutagenicity/genotoxicity studies by many research groups and the data 
are presented in the published papers (Falk et al., 2017; Fedorova-Dahms et al., 2011a, 2011b; 
Lewis et al., 2016; Schmitt et al., 2012a, 2012b) and previous GRAS notices. Therefore, this 
notice incorporates by reference the safety and metabolic studies discussed in those GRAS 
notices and will not discuss previously reviewed references in detail. Additionally, this notice 
discusses human studies that have been published between June 2017 and December 2019. 

(adopted from Kremmyda et al., 2011; Kroes et al., 2003; Martin 
et al., 1993) 

DHA is mainly found in the form of triglycerides (TGs), although they also occur in 
phospholipids in breast milk (Martin et al., 1993). In general, dietary TGs undergo enzymatic 
hydrolysis in the upper intestine to free fatty acids and 2-monoglycerides. These products are 
then integrated into bile acid micelles for diffusion into the interior of the intestinal epithelial 
cells for subsequent incorporation into new or reconstituted TGs (Kroes et al., 2003). These 
reconstructed TGs enter the lymph in the form of chylomicrons for transport to the blood, which 
allows distribution and incorporation into plasma lipids, erythrocyte membranes, platelets, and 
adipose tissue. The chylomicron-containing TGs are hydrolyzed by lipoprotein lipase during the 
passage through the capillaries of adipose tissue and the liver to release free fatty acids to the 
tissues for metabolism or for cellular uptake, with subsequent re-esterification into TGs and 
phospholipids for storage as energy or as structural components of cell membranes. The 
metabolism of fatty acids occurs in the mitochondria following their transport across the 
mitochondrial membrane in the form of acylcarnitine. 

Fatty acids are metabolized predominantly via beta-oxidation, a process that involves 
shortening of the fatty acid carbon chain and the production of acetic acid and acetyl CoA, which 
combines with oxaloacetic acid and enters the citric acid cycle for energy production. The degree 
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of transport of fatty acids across the mitochondrial membrane is contingent upon the length of 
the carbon chain; fatty acids of 20 carbons or more are transported into the mitochondria to a 
lesser degree than shorter chain fatty acids. Therefore, long chain fatty acids, such as DHA, may 
not undergo mitochondrial beta-oxidation to the same extent (Kroes et al., 2003). Instead, they 
are preferentially channeled into the phospholipid pool where they are rapidly incorporated into 
the cell membranes of the developing brain and retina. These fatty acids may be conditionally 
essential depending on the essential fatty acid availability. 

Bioequivalence of two types of algal DHA-rich oils 
Numerous GRAS notices have considered that DHA from algal sources is equivalent to 

that of fish oil. In addition, the bioequivalence of two types of algal DHA-rich oils (derived from 
either Crypthecodinium cohnii [DHASCO®] or Schizochytrium sp. [DHASCO-B®]) was 
demonstrated in preweaning farm piglets and in humans when administered in a blend with ARA 
oil (Fedorova-Dahms et al., 2014; Yeiser et al., 2016). 

In the study by Fedorova-Dahms et al. (2014), blends of DHA- and ARA-rich oils were 
tested for both types of DHA-rich algal oils; a lower dose provided 0.32% and 0.64% of total 
fatty acids as DHA and ARA, respectively and a higher dose provided 0.96% and 1.92% of total 
fatty acids as DHA and ARA, respectively. The high doses of DHA correspond to 283.9 and 
305.4 mg/kg bw/day for males and females, respectively, in the DHASCO-B® groups and 288.4 
and 294.4 mg/kg bw/day, respectively, in the DHASCO® group. There were no treatment-related 
effects of DHA/ARA on piglet growth and development, hematology, clinical chemistry, 
urinalysis, and terminal necropsy parameters. No differences were observed in the DHA 
concentrations in plasma, red blood cell (RBC), heart, liver, and brain, but showed dose-related 
accumulation. The authors concluded that the dietary exposure to the two types of DHA-rich 
algal oils was well tolerated by the neonatal piglets during the 3-week dosing period right after 
birth, and both DHA-rich algal oils were bioequivalent. 

In addition, the study by Yeiser et al. (2016) demonstrated that DHASCO® (derived from 
C. cohnii) and DHASCO-B® (derived from Schizochytrium sp.) were equivalent sources of DHA 
as measured by circulating RBC DHA in infants. Healthy term infants were randomized to 
receive one of the study formulas (17 mg DHA/100 kcal), either DHASCO® (n=140) or 
DHASCO-B® (n=127) from 14 to 120 days of age. Study formulas were provided as ready-to-
use liquids (20 cal/fluid ounce) with ARA (34 mg/100 kcal) and a prebiotic blend of 
polydextrose and galactooligosaccharide (GOS) at 4 g/L (1:1 ratio). Compared to the control 
formula (DHASCO®), the 90% confidence interval for the group mean (geometric) total RBC 
DHA ratio for the DHASCO-B® group was 91-104%. These values fell within the pre-specified 
equivalence limit of 80 to 125%. In addition, no significant group differences were noted in 
growth rates, RBC concentrations of total or individual saturated and monounsaturated fatty acid 
concentrations, and tolerance. This study demonstrated that both types of DHA-rich oils were 
safe, well-tolerated, and associated with normal growth. The results from this study indicate that 
both types of algal DHA-rich oils are bioequivalent when circulating RBC DHA is used as a 
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biomarker. The results from these studies indicate that the data obtained from studies of the two 
types of DHA-oils can be interchangeable. 

Due to the abundance of literature, the review of mutagenicity and genotoxicity studies 
has focused on studies of DHA-rich oil derived from Schizochytrium sp. instead of DHA-rich oil 
from various sources. 

Bacterial Reverse Mutation Assays for Hubei Fuxing’s DHA-Rich Oil (Gao, 2019a) 
In the reverse mutation assay using five strains of Salmonella typhimurium (TA97, TA98, 

TA100, TA102, and TA1535), Hubei Fuxing’s DHA-rich oil (100, 50, 15, and 12.5 μL/plate, 
respectively) did not increase the number of revertant colonies in any tester strain in the presence 
or absence of metabolic activation by S9 mix. None of the revertant colonies exceeded three 
times the mean of the solvent control in the presence or absence of the metabolic activation when 
treated with the DHA-rich oil. There was no dose-related increase over the range tested for any 
of the five tester strains used. The data indicated that Hubei Fuxing’s DHA-rich oil was non-
mutagenic under the test conditions. Details are described in Appendix C. This information is 
unpublished. It is included to ensure a comprehensive review of existing evidence but is not 
considered key evidence in the evaluation of GRAS status. 

Studies of Other Sources of DHA-Rich Oil Reviewed in Previous GRAS Notices 
In GRNs 553 (pages 29-33, stamped pages 35-39), 677 (pages 35, 39-41), and 731 (pages 

28-30), it was summarized that no studies found mutagenicity or genotoxicity of DHA-rich oil or 
DHA-rich microalgae (DRM) from Schizochytrium sp. The studies reviewed in these GRAS 
notices include bacterial reverse mutation assays (Hammond et al., 2002; Fedorova-Dahms et al., 
2011a, 2011b; Lewis et al., 2016; Schmitt et al., 2012a), chromosome aberration assays 
(Fedorova-Dahms et al., 2011a, 2011b; Hammond et al., 2002; Lewis et al. 2016; Schmitt et al., 
2012a), in vivo micronucleus tests in mice and rats (Fedorova-Dahms et al., 2011a, 2011b; 
Hammond et al., 2002; Lewis et al., 2016; Schmitt et al., 2012b), mammalian erythrocyte 
micronucleus tests (Lewis et al., 2016), and in vitro CHO AS52/XPRT gene mutation assay 
(Hammond et al., 2002), and did not show any mutagenicity or genotoxicity of DHA-rich algal 
oil and DRM under the test conditions. Overall, studies consistently show that all preparations of 
DHA-rich oil are not mutagenic or genotoxic. 

Due to the abundance of literature, the review of animal toxicity studies has focused on 
studies of DHA-rich oil derived from Schizochytrium sp. instead of DHA-rich oil from various 
sources. The results of various animal toxicity studies are summarized in Table 14. 
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Acute Toxicity Study of Hubei Fuxing’s DHA-Rich Oil 
Gao (2019b) evaluated the acute toxicity of DHA-rich oil after oral administration in rats. 

The test substance was administered to young rats by gavage at doses of 0 (control), 0.91, 1.82, 
or 3.64 g/kg body weight (bw) (or 0, 1.0, 2.0, or 4.0 mL/kg bw; 5 males and 5 females per group). 
Animals were observed for 14 days to monitor changes in clinical signs (i.e., changes in eyes, 
mucous membranes, or behavior patterns; loss of fur or scabbing), body weight, and clinical 
signs, as well as food consumption. No animal died during the 14-day observation period, and no 
clinical signs of abnormality were found among the groups. No treatment-related abnormalities 
were observed in the macroscopic examinations. In summary, the acute oral LD50 for DHA-rich 
oil was determined to be above 3.64 g/kg bw (or 4.0 mL/kg bw, the maximum dose volume) in 
both male and female rats. Details are described in Appendix D. This information is 
unpublished. It is included to ensure a comprehensive review of existing evidence but is not 
considered key evidence in the evaluation of GRAS status. 

Studies of Other DHA-Rich Oils from Schizochytrium sp. 
The No Observed Adverse Effect Levels (NOAELs) of other sources of DHA-rich oils 

and DHA-rich microalgae (DRM) are summarized as follows: 
1) For DHA-rich oils, the NOAELs, established from subchronic toxicity studies, ranged 

from 3,149 to 5,000 mg/kg bw/day in rats (Fedorova-Dahms et al., 2011a; Lewis et al., 
2016; Schmitt et al., 2012a). The LD50 was determined to be over 5 g/kg bw, the highest 
dose tested, in rats (Schmitt et al., 2012a).  

2) From reproductive and developmental toxicity studies of DHA-rich oils, the NOAELs for 
F0 were found to range from 2,000 (Schmitt et al., 2012b) to 8,322 mg/kg bw/day (F0 

females during lactation) in rats (Fedorova-Dahms et al., 2011b). In subchronic toxicity 
studies with an in utero phase, the NOAELs for F1 ranged from 3,526 (males - Schmitt et 
al., 2012b) to 4,399 mg/kg bw/day (females - Fedorova-Dahms et al., 2011b) in rats. 

Studies of DHA-Rich Microalgae from Schizochytrium sp. 
1) For DHA-rich microalgae (DRM), the NOAEL was found to be 5.746 kg DRM per pig, 

corresponding to 1.281 kg DHA per pig (DRM contained 22.3% DHA) (Abril et al., 
2003). Corresponding amount of DHA-rich oil would be 3.203 kg DHA-rich oil per pig 
after dividing with a conversion factor of 0.4. The 0.4 value was derived based on the 
assumption that a typical DHA-rich oil would contain 40% DHA. Thus, to convert the 
DHA value to DHA-rich oil value, the DHA value is divided by 0.4. 

2) In a subchronic toxicity study on another source of DRM, which contains 8.7% DHA on 
a dry weight basis (page 193), the authors reported NOAEL of 4,000 mg DRM/kg 
bw/day in rats (Hammond et al., 2001a). The corresponding DHA level was calculated 
based on the following formula: x mg DRM x 0.087 (% DHA on a dry wt. basis) = y mg 
DHA. Thus, corresponding DHA level is 348 mg/kg bw/day (4,000 x 0.087 = 348 mg 
DHA). Assuming a typical DHA-rich oil contains an average of 40% DHA, the 
corresponding DHA-rich oil level was obtained by dividing the DHA level by 0.4, which 
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corresponds to 870 mg/kg bw/day of DHA-rich oil (y mg DHA/0.4= z mg DHA-rich oil 
or 348 mg/0.4= 870 mg DHA-rich oil). 

However, in a reproductive and developmental toxicity study in rabbits by 
Hammond et al. (2001b), both the high-dose (1,800 mg/kg/day) DRM and fish oil control 
groups experienced marked and sustained reduction in food consumption during the 
prenatal period and a slight increase in abortions. In this rabbit study, one female in the 
fish oil group and two females in the high-dose DRM group aborted on gestational days 
23 and 25/26, respectively. The authors suggested that the presence of higher levels of 
dietary fat may have contributed to food intake reductions, leading to disruption of 
normal development and/or maintenance of pregnancy and abortions in these groups. 
Two of the three rabbits that aborted also had lower numbers of implantation sites (one to 
three per dam), although corpora lutea counts, which have an inverse association with an 
increased risk of abortion, were within normal limits. No other treatment-related 
abnormalities were observed in intrauterine growth, survival, or other developmental 
toxicity parameters at all dose levels. In summary, the NOAELs were determined to be 
600 mg/kg bw/day for maternal toxicity and 1,800 mg/kg bw/day, the highest level 
tested, for developmental toxicity in rabbits. These levels correspond to 130 mg DHA-
rich oil/kg bw/day for maternal toxicity and 392 mg DHA-rich oil/kg bw/day for 
developmental toxicity in rabbits. However, the authors noted that abortions occur 
spontaneously more frequently in rabbits than in other commonly used laboratory species 
and that the incidences of abortions in both the high-dose DRM and fish oil control 
groups fall within historical limits for the laboratory. 

It is noteworthy that the same DRM substance was well tolerated with no adverse 
effects in a reproductive and developmental toxicity study in rats conducted by the same 
research group (Hammond et al., 2001b). In rats, the NOAEL was estimated to be 22,000 
mg DRM/kg bw/day for both maternal and development toxicity. This level corresponds 
to 1,914 mg DHA /kg bw/day or 4,785 mg DHA-rich oil/kg bw/day, assuming the DHA 
content in DRM was 8.7% and a typical DHA-rich oil would contain 40% DHA. 

In a single generation reproductive toxicity study, the NOAEL was estimated to 
be 17,847 and 20,669 mg DRM/kg bw/day for males and females, respectively 
(Hammond et al., 2001c). The authors stated that these levels of DRM intake correspond 
to an intake of approximately 1,512 and 1,680 mg/kg bw/day for DHA (page 358 of 
Hammond et al., 2001c), which may correspond to approximately 3,780 and 4,200 mg 
DHA-rich oil/kg bw/day for males and females, respectively, based on the same 
assumption that DHA-rich oil would contain 40% DHA. 

Conclusion 
For the purpose of safety evaluation, the NOAEL of male rats, 3,149 mg/kg bw DHA-rich 

oil/day, was chosen from a subchronic toxicity in rats. 
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Table 14. Animal Toxicity Studies of DHA-Rich Oil or DHA-Rich Microalgae from Schizochytrium sp. 
Study Design Dose 

(purity) 
Duration Species Primary Observations NOAEL 

mg/kg bw/d unless 
noted otherwise 

Reference 

Acute Toxicity Study of Hubei Fuxing’s DHA-rich Oil 
Acute oral 
toxicity 
(gavage) 

Up to 4 mL/kg 
bw (or 3.64 
g/kg bw) 

Single dose; 
observed for 14 
d 

Rat Clinical signs of 
abnormality 

LD50>>>4 mL/kg bw 
(or 3.6 g/kg bw) 

Gao et al., 
2019b 

DHA-rich Oil Studies Reviewed in Previous GRAS Notices 
Acute oral 5,000 mg/kg Single dose; Rat No treatment-related LD50>5 g/kg Schmitt et 
toxicity (40.23 area% observed for 14 adverse effects al., 2012a 
(gavage) DHA in DHA-

rich oil) 
d 

Subchronic 1,000, 2,500, or 90 d Rat No treatment-related 5,000 (M) Lewis et al., 
toxicity 5,000 mg/kg adverse effects 5,000 (F) 2016 
(gavage) bw/d 

(41.37% DHA 
of total FAs in 
DHA-rich oil) 

Subchronic 0.5, 1.5, or 5 90 d Rat Reduced food 3,149 (M) Fedorova-
toxicity (diet) wt% in diet 

(37% DHA of 
total FAs in 
DHA-rich oil) 

consumption in all 
treatment and fish oil 
control groups; 
attributed to high fat 
content rather than 
treatment. 

3,343 (F) Dahms et al., 
2011a 

Subchronic 1, 2.5, or 5% in 90 d Rat No treatment-related 3,305 (M) Schmitt et 
toxicity (diet) diet (40.23 

area% in DHA-
rich oil) 

adverse effects 3,679 (F) al., 2012a 

Reproductive 
and develop-

0.5, 1.5, or 5 
wt% in diet 

F0: M & F-28 d 
premating and 

Rat No treatment-related 
adverse effects 

F0 premating: 
3,466 (M), 4,013 (F); 

Fedorova-
Dahms et al., 
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mental 
toxicity  
 

(43% DHA of 
total FAs in 
DHA-rich oil)  

≤14 d mating 
periods;  
F-followed by 
gestation and 
lactation period; 
F1: 90 d  with  an  
in utero  phase, 
followed by a 4  
wk recovery 
phase  

F0 gestation:  3,469  (F);  
F0  lactation:  8,322  (F).  
F1  90 day with in utero  
exposure  phase:  4,122  
(M), 4,399  (F)  

2011b  

Prenatal 
develop- 
mental  
toxicity  
(gavage)  

400,  1,000, or  
2,000 mg/kg 
bw/d (~42%  
DHA in DHA-
rich oil)  

Gestation days 
6 to 19  

Rat No treatment-related 
adverse  effects  

2,000  for both maternal 
and embryo/fetal 
development toxicity  

Schmitt et 
al.,  2012b  

Reproductive  
and develop- 
mental 
toxicity   
 

0.5, 1.0, 2.5, or 
5% in diet (42% 
DHA in DHA-
rich oil) 

F0 M - 89-91 d; 
F0 F - 75-77 d 

Rat No treatment-related 
adverse effects 

F0: 5% (both M and F) 
in diet; F0 during 
premating, 3,421 (M), 
3,558 (F); after mating, 
2,339 (M); 
F0 during gestation, 
3,117 (F); F0 during 
lactation, 7,464 (F) 

Schmitt et 
al., 2012b 

F1 M- 106-107 
d with an in 

utero phase; 
F1 F -110-111 d 
with an in utero 

phase 

Rat Developmental 
toxicity-5% in diet for 
both M and F. 
Systematic toxicity-No 
treatment-related 
adverse effects in the 
5% group males; 
Higher food 
consumption, body 
weight, and body 

F1: 5% in diet (both M 
and F); F1: 3,526 (M), 
4,138 (F); 
Systematic toxicity- 5% 
(M) and 2.5% (F) in diet 
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weight gain in the 5% 
F1 female group 

Maternal/  
paternal 
reproductive  
and develop-
mental 
toxicity (oral 
gavage)  

1,000, 2,500,  or 
5,000 mg/kg 
bw/d  
(41.37% DHA  
of total  FAs in 
DHA-oil)  

M - 98 d (84 d 
premating + 14 
d mating;  
F - 71 d (14 d 
premating +  
14 d mating+  
22 d pregnancy  
+ 21 d lactation)  

Rat No treatment-related 
adverse  effects  

5,000 for maternal 
toxicity  and  
embryo/fetal  
development; 5,000  for  
paternal or maternal  
treatment-related 
reproductive toxicity  

Falk et al., 
2017  

DRM Studies Reviewed in Previous GRAS Notices 
Subchronic  
toxicity (diet)  

2.680, 1.169, 
3.391, or 5.746  
kg DRM per pig 
(22.3% DHA on 
a dry wt  basis)  

2.680  kg  
DRM/pig-120 
d, a whole-life  
exposure; 
1.169, 3.391, or 
5.746  kg 
DRM/pig  
during the last 
42 d   

Pig (M) No treatment-related 
adverse  effects  (598, 
261, 756, and 1,281  g 
DHA per pig during 
expt. period)  

5.746 kg  DRM/pig   
(corresponding to    
3.203  kg DHA-rich  
oil/pig*)  (M)  

Abril et al.,  
2003  

Subchronic  
toxicity (diet)  

400, 1,500, or  
4,000 mg/kg 
bw/d (8.7% 
DHA on an  as-
is basis)  

13 wk Rat No treatment-related  
adverse  effects  

4,000 DRM 
(corresponding to 870  
DHA-rich oil*)  

Hammond  et 
al.,  2001a  

Reproduc-
tive and 
develop-
mental 
toxicity (diet) 

0.6, 6.0, or 30% 
DRM in diet 
(8.7% DHA on 
a dry wt. basis) 

Gestation days 
6 to15 

Rat No treatment-related 
adverse effects 

Both maternal and 
developmental toxicity -
22,000 DRM 
(corresponding to 4,785 
DHA-rich oil*) 

Hammond et 
al., 2001b 

Single-
generation 
reproduction 

M-15 wk; F-2 
weeks prior to 
mating, during 

Rat No treatment-related 
adverse effects 

17,847 DRM 
(corresponding to 1,512 
DHA or 3,780 DHA-

Hammond et 
al., 2001c 
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toxicity (diet) mating, and 
throughout 
gestation and 
lactation (10 
wk) 

rich oil*) (M); 20,669 
DRM (corresponding to 
1,680 DHA or 4,200 
DHA-rich oil*) (F) 

Reproductive 
and develop-
mental 
toxicity 
(gavage)  

180, 600, or  
1,800  mg  
DRM/kg/d  
(8.7% DHA on 
a  dry wt basis)  

F0  mother-13 d 
(gestation days 
6 to  18)  

Rabbit High-dose  (1,800)  
DHA oil and fish oil  
groups: F0  mothers had  
reduced food 
consumption  and  body 
weight  and  a slightly 
higher abortion rate  
(but within the  
historical limits for the 
laboratory)  

F0:  600 DRM 
(corresponding to 130  
DHA-rich oil*)  (F);   
F1:   Developmental, 
1,800  DRM  
(corresponding to 392  
DHA-rich oil*)  (both M 
and F)  

Hammond et 
al.,  2001b  

M = males; F = females. a FAs = fatty acids; *Conversion from DHA to DHA-rich oil quantity was based on the assumption that a typical DHA-
rich oil used in various studies would contain 40% DHA. 
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All of the previous GRAS notices provided information/clinical study data that supported 
the safety of the proposed DHA ingredients for use in infant formula. In all of the studies 
summarized in these notifications, there were no significant adverse effects/events or tolerance 
issues in infants attributable to DHA-supplemented formulas when compared to the control-
group infant formulas. Although these human clinical trials were not designed as safety studies 
the absence of adverse effects provide some evidence of the safe use of DHA-rich oils. 

Due to bioequivalence of two types of algal DHA-rich oils (Schizochytrium sp. and C. 

cohnii), we have focused on the studies of infant formulas supplemented with DHA-rich oils 
from algal sources to make general conclusions about the safety of algal DHA-rich oil derived 
from Schizochytrium sp. In this review, it was assumed that unknown sources of algal DHA 
manufactured by Martek/DSM were derived from either Schizochytrium sp. or C. cohnii. All of 
the studies of algal DHA-rich oil reported no adverse events/effects on measured outcomes 
(Tables 15 to 18). 

Studies of DHA in Adults (Table 15) 
Daily doses of up to 2 g DHA from algal sources were not associated with treatment-

related adverse effects on the measured outcomes (Molfino et al., 2017, 2019; Smith et al., 2018; 
MacDonald and Sieving, 2018). These studies measured DHA incorporation into RBC 
membranes and plasma tumor necrosis factor-alpha and interleukin-6 levels (Molfino et al., 
2017), serum concentrations of epoxy-docosapentaenoic acids, metabolites of DHA in patients 
with BRCA1/2 gene mutation, patients with familiar positive history for breast cancer or 
sporadic breast cancer, and healthy controls (Molfino et al., 2019), the effects of DHA on 
depression, clinical severity and daytime sleepiness in patients with mild to moderate depression 
taking antidepressant medications who were non-responsive to medication or psychotherapy 
(Smith et al., 2018), and multifocal electroretinography (measures of retina function), visual 
acuity, DHA bioavailability, and adverse events in patients with macular disorder (MacDonald 
and Sieving, 2018). 

In a study by Smith et al. (2018), the authors stated that ‘no significant adverse reactions 
to DHA were found’ although there was one case of rash and digestive discomfort, potentially 
related to DHA after 8 weeks of administration. In MacDonald and Sieving (2018), there were 
eight adverse events reported by four participants. All eight events were considered not related to 
DHA supplementation. Overall, doses up to 2 g/day were well tolerated with no side effects 
(Molfino et al., 2017, 2019; MacDonald and Sieving, 2018). 

Studies in Children (Table 16) 
In a study by Devlin et al. (2017), toddlers (mean age, 13.4 months) were randomized to 

receive DHA (200 mg/day; manufacturer-DSM; Schizochytrium source) and ARA (200 mg/day) 
(supplement) or a corn oil (control) until age 24 months. No adverse effects of DHA/ARA were 
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noted on cognitive development in healthy term toddlers. No other safety-related parameters 
were reported. 

Studies of DHA in Pregnant Women and Offspring (Table 17) 
Foster et al. (2017) evaluated the effect of DHA given during pregnancy to obese mothers 

on offspring adiposity. Mothers with gestational diabetes or obesity were randomized to receive 
DHA at 800 mg/day (manufacturer-DSM; DHASCO - algal type not specified) or placebo 
(corn/soy oil) starting at 25 - 29 weeks of gestation. Maternal RBC concentrations of DHA and 
ARA were measured at 26- and 36-week gestation and offspring adiposity measures were 
assessed at 2 and 4 years of age. No adverse effects of DHA were reported. 

Carlson et al. (2018) reported that daily supplementation of 600 mg DHA to pregnant 
mothers during the last half of pregnancy had no adverse effects on maternal characteristics and 
birth outcomes. Kerling et al. (2019) and Hidaka et al. (2018) found that maternal DHA intake 
during pregnancy had no adverse effects on blood pressure of offspring at 4 to 6 years of age and 
on body composition including fat mass of children at age 5 years. 

Overall, the review of recent human clinical trials is consistent with the conclusions of 
the previous GRAS notices (GRNs 137 and 732) that intake of DHA is safe as long as the daily 
intake does not exceed 1.5 g/person/day. 

Studies of DHA in Term Infants (Table 18) 
In the DHA Intake and Measurement of Neural Development (DIAMOND) study of 

Colombo et al. (2017), healthy term infants were enrolled at 1-9 days of age and were randomly 
assigned to be fed one of the following 4 infant formulas containing equivalent nutrient amounts 
for 12 months: control (0% DHA/0% ARA), 0.32, 0.64, or 0.96% of fatty acids as DHA (or up to 
51 - 61 mg DHA/kg bw/day) derived from C. cohnii. All three DHA-supplemented formulas also 
provided 0.64% of fatty acids as ARA derived from M. alpina. The DHA levels correspond to 
daily intakes of up to 51 - 61 mg DHA/kg bw/day. The daily intake values of DHA were 
obtained based on the following assumptions: 1) infants consume about 100-120 kcal/kg bw/day. 
2) 51 mg DHA/100 kcal was provided by the formula containing 0.96% DHA-rich oil (Colombo 
et al., 2017, page 3). 3) Infants consuming 100 kcal/kg bw/day will consume 51 mg DHA/kg 
bw/day (51 mg DHA/100 kcal x 100 kcal/kg bw/day=51 mg/kg bw/day), and those consuming 
120 kcal/kg bw/day will consume 61 mg DHA/kg bw/day (51 mg DHA/100 kcal x 120 kcal/kg 
bw/day=61.2 mg/kg bw/day). DHA/ARA supplementation in the first year of life had no adverse 
effects on developmental outcome including sustained attention at 4, 6, and 9 months, function 
and problem-solving tasks at 36 to 72 months of age, verbal and composite IQ at 60 and 72 
months, and RBC concentrations of DHA at 4 and 12 months of age. 

From the same DIAMOND study, Lepping et al. (2019) reported that DHA/ARA 
supplementation in the first year of life had no adverse effects on cognitive performance, brain 
regions spontaneously function (connectivity between prefrontal and parietal regions of the 
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Dorsal Attention Network) and brain volume in various regions of the brain (gray and white 
matter volume) at the time of the 9-year follow-up. 

Algal DHA, up to 0.96% of total fatty acids (or up to 61 mg DHA/kg bw/day), in 
combination with ARA (0.64% of fatty acids) was well tolerated, and no adverse effects were 
noted on the measured outcomes including tolerance, adverse events, growth, RBC 
concentrations of fatty acids, visual acuity, cognitive function, and/or school readiness. 

Preterm Infants 
Since June 2017, no new preterm infant studies with algal DHA were published. Previous 

GRAS notices reviewed the studies by Almaas et al. (2015, 2016) that tested the hypothesis that 
DHA/ARA supplementation in very low birth weight infants would influence cerebral white 
matter measured by diffusion tensor imaging (DTI) and behavioral and cognitive outcomes at 8 
years of age. In these studies, human milk supplemented with 32 mg DHA (0.86% of total FAs 
as DHA; source not specified) and 31 mg ARA (0.91% of total FAs) per 100 mL was fed to 
preterm infants each day for 9 weeks after birth with an 8-year follow-up. It was designed that all 
infants would eventually receive the same amount of supplementation (100 mL) for 9 weeks. No 
adverse effects were reported on the measured outcomes. 
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Table 15. Adult Human Studies of  DHA  from Algal Sources*  
Objective Subject Daily Dose Duration Measurements Reference 
To assess DHA 
incorporation in RBC 
membranes in breast 
cancer patients and in 
healthy controls 

43 women: 11 women 
with BRCA 1/2 gene 
mutation, 12 women 
with family history of 
breast cancer, 10 
women with sporadic 
breast cancer, 10 
healthy women 
(control); mean ages 
47.3-48.3 y 

2 g/d DHA 
(Manufacturer-
Dietetic 
Metabolic Food 
(DMF); from 
Schizochytrium 

sp.); no placebo 
group 

10 d; 
before and 
after DHA. 

DHA levels and Omega-3 
Index in RBC membranes at 
baseline and after 
supplementation; serum 
concentrations of cytokines; 
self-reported dietary seafood 
consumption 

Molfino et 
al., 2017 

To measure serum 
concentrations of 
epoxydocosapentaenoic 
acids in breast cancer 
patients and in healthy 
controls 

Serum concentrations of 
epoxy-docosapentaenoic acids, 
metabolites of the DHA 

Molfino et 
al., 2019 

To test if DHA dietary 
supplementation improves 
macular function 
in patients with a 
macular disorder 

11 subjects (2 males, 9 
females) with macular 
disorder; 
26-63 y; median 40 y 

0 or 2 g/d DHA 
(manufacturer-
Martek/DSM; 
algae type, NA; 
40% DHA) 

3 mo. Multifocal electroretinography 
(primary outcome -measures of 
retina function); visual acuity; 
serum DHA concentrations; 
adverse events 

MacDonald 
and 
Sieving, 
2018 

To investigate if DHA 
provides additional 
adjunctive benefits in 
patients with mild to 
moderate depression taking 
antidepressant 
medication 

28 patients with mild 
to moderate major 
depressive disorder 
who were non-
responsive to 
medication or 
psychotherapy; mean 
age 49 y 

260 or 520 mg 
DHA/d; 
(manufacturer-
DSM; algae 
type, NA) 

8 wk open-
label pilot 
trial 

Depression; clinical 
severity; daytime sleepiness; 
tolerance 

Smith et 
al., 2018 

*Excluding studies of DHA from fish oil source or DHA-ethyl ether; d = days; DHA = docosahexaenoic acid; mo = months; NA = not available; 
RBC = red blood cell; wk = weeks. 
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Table 16. Human Studies of DHA from Algal Sources in Toddlers and Children* 
Objective Subject Dose Duration Measurements Reference 
To investigate the 
effects of DHA and 
ARA on cognitive 
development in 
toddlers 

133 healthy term 
(37–41 weeks 
gestation) 
toddlers, mean 
age 13.4 mo 

2 groups: DHA (200 
mg/d) from 
DHASCO® -S oil 
(manufacturer-DSM, 
Schizochytrium sp. 
source) and ARA 
(DSM; 200 mg/day) 
supplement or a corn 
oil control 

Until 24 
mo of age 

Bayley Scales of Infant and 
Toddler Development 3rd 
Edition (Bayley-III) cognitive 
and language composites and 
Beery–Buktenica Developmental 
Test of Visual–Motor Integration 
(Beery VMI) at 24 mo; 
circulating DHA and ARA 
levels: maternal intelligence 

Devlin et 
al., 2017 

*Excluding studies of DHA from fish oil source or DHA-ethyl ether; ARA = arachidonic acid; DHA = docosahexaenoic acid; mo = months. 
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Table  17.   Human Studies of DHA  from Algal Sources  during Pregnancy and/or through Postpartum*  
Objective Subject Dose Duration Measurements Reference 
To determine if DHA 
given during 
pregnancy to obese 
mothers results in 
lower offspring 
adiposity 

72 women were 
enrolled at 25– 
29 weeks of 
gestation (mean 
26.6 weeks); 
92% Hispanic 
mothers; mean 
age 29.2 y 

DHA (800 
mg/d) 
supplementation 
(algal DHA oil 
from DSM, 
algae type-NA) 
or corn oil 

Until delivery 
of babies; P 

Maternal erythrocyte DHA and 
ARA levels at 26 and 36 wk 
gestation; 63 offspring – 
anthropometric measurements 
including adiposity at birth and 2 y 
and 4 y follow-up; the Bayley 
Scales of Infant and Toddler 
Development, Third Edition at 2 y 
of age; children’s eating habit 
survey by mothers at 2 y and 4 y 

Foster et al., 
2017 

To identify the effects 
of DHA 
supplementation 
during pregnancy on 
maternal 
characteristics and on 
the probability for 
having low and very 
low birth wt infants 

345 pregnant 
mothers 

Kansas 
University DHA 
Outcomes 
Study: DHA 
(600 mg/d) 
(algal DHA 
from DSM, 
algae type-NA) 
or placebo (corn 
and soybean 
mixture) 

Beginning 
after 12 and 
before 20 
wk gestation 
and continuing 
until the end of 
their 
pregnancy 

Capsule compliance and maternal 
characteristics (education and age); 
capsule compliance and birth 
outcomes (early preterm birth, very 
low birth weight, and low birth 
weight) 

Carlson et 
al., 2018 

To determine the 
effect of DHA 
supplementation 
during pregnancy on 
childhood blood 
pressure 

190 children of 
women who had 
participated in 
the Kansas 
University DHA 
Outcomes Study 

Beginning 
14.5 wk of 
gestation until 
delivery; 
Follow up of 
children at age 
4 to 6 y 

Offspring - blood pressure Kerling et 
al., 2019 

To determine the 
effect of prenatal 
DHA supplementation 
on childhood blood 
pressure 

154 offspring of 
women who had 
participated in 
the Kansas 
University DHA 

Beginning 
14.5 wk of 
gestation until 
delivery; 
Follow up of 

Maternal RBC and phospholipids 
and DHA status at delivery; change 
in maternal DHA; Offspring - 5-y 
body composition (fat mass, fat-
free mass, percentage of body fat, 

Hidaka et 
al., 2018 
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Outcomes Study children at age 
5 y 

height, weight, and body mass 
index z score) 

To determine the 
effect of prenatal 
DHA supplementation 
on childhood blood 
pressure 

301 mothers in 
the initial study, 
∼200 infants 
completed the 
longitudinal 
schedule 

Beginning 
14.5 wk of 
gestation until 
delivery; 
Offspring -
follow up at 10 
to 72 mo of 
age 

Mothers-blood DHA status during 
pregnancy; Offspring – verbal and 
full scale intelligence quotient 
scores 

Colombo et 
al., 2019 

*Excluding studies of DHA from fish oil source or DHA-ethyl ether; ARA = arachidonic acid; DHA = docosahexaenoic acid; d=days; NA = not 
available; RBC=red blood cell; wk=weeks; y = years. 

Table 18. Human Studies of DHA from Algal Sources in Term-Infants* 
Objective Subject Dose Duration Measurements Reference 
To investigate the 
DHA/ARA balance as 
an important variable on 
the cognitive and 
behavioral development 
in infancy 

343 term 
infants, 
2,490 and 
4,200 g at 
birth 

DHA Intake And 
Measurement of  Neural  
Development  
(DIAMOND)  study: 3 
concentrations of DHA  
(derived from C. cohnii): 
0.32, 0.64, or 0.96%  of 
fatty acids  as DHA  (or  0,  
17, 34, or 51 mg 
DHA/100 kcal) with a 
fixed conc. of 0.64% ARA 
(or 34 mg ARA/100  kcal; 
from M. alpina); or 
control  - unsupplemented  

Formula fed 
from birth 
for 12 mo; 
follow-up 
from birth to 
6 y 

Developmental outcome; 
sustained attention at 4, 6, and 
9 mo; function and problem-
solving tasks at 36 to 72 mo 
of age; verbal and composite 
IQ at 60 and 72 mo; RBC and 
ARA concentrations of DHA 
at 4 and 12 mo of age 

Colombo et 
al., 2017 

To investigate the  
effects of DHA/ARA 
supplementation in the 
first year  of life on brain  
function, structure, and 
metabolism at 9 y  of age  

42 children 
aged about 
9 y who 
participated 
in the  
DIAMOND  
study   

Formula fed  
from birth 
for  12 mo;  
follow-up 
from birth to 
9 y  

Cognitive performance;  brain 
regions spontaneous  function;  
brain volume in various  
regions  of the  brain  (white  
and gray matter volume)  

Lepping et 
al., 2019  

*Excluding studies of DHA from fish oil source or DHA-ethyl ether; ARA = arachidonic acid; DHA = docosahexaenoic acid; IQ = intelligence 
quotient; mo = months; RBC=red blood cell; y = years. 
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The FDA raised concerns about the consumption of high levels of EPA and DHA, 
which may increase bleeding time, increase levels of LDL-C, and have an effect on glycemic 
control in subjects with type 2 diabetes (menhaden oil final rule; 62 FR 30751; June 5, 1997). 
To assure that the combined exposure to EPA and DHA would not exceed 3 g/person/day, the 
FDA established the maximum levels of use for menhaden oil that would be permitted in 
specified food categories [21 CFR 184.1472(a)(3)]. No studies on type 2 diabetics have 
reported increased glucose levels in plasma when higher amounts (4.5 to 6.9 g/person/day) of 
omega-3 fatty acids were ingested (Bucher et al., 2002; Buckley et al., 2004). Overall, our 
review of human clinical trials supports the ADI of 1.5 g/person/day for DHA in adults. No 
adverse effects of DHA in infant formula up to 0.96% of total fatty acids (51-61 mg DHA/kg 
bw/day) were reported. 

6.C. Safety Determination  
Numerous human and animal studies have reported health benefits of DHA with no 

major adverse effects. There is broad-based and widely disseminated knowledge concerning 
the chemistry of DHA-rich oil. This GRAS determination is based on the data and 
information generally available and consented opinion about the safety of DHA. 

The following safety evaluations fully consider the composition, intake, and 
nutritional, microbiological, and toxicological properties of DHA-rich oil as well as 
appropriate corroborative data. 

1. Analytical data from multiple lots indicate that DHA-rich oil reliably complies 
with established specifications and meets all applicable purity standards. Its purity 
is over 36.0% DHA. No significant amounts of domoic acid, mycotoxins, and 
other contaminants have been detected from Hubei Fuxing’s DHA-rich oil. 

2. As the DHA-rich oil in this GRAS notice has similar specifications and 
composition to those described in previous FDA GRAS notices, it is concluded 
that Hubei Fuxing’s DHA-rich oil is substantially chemically equivalent to those 
described in GRNs 137, 553, 731, and in particular to that described in GRN 677. 
Thus, the information and data presented or reviewed in the GRN notices are 
pertinent when evaluating the safety of the DHA-rich oil in this GRAS notice. As 
noted above, the FDA did not question the safety of DHA-rich oils for the 
specified food uses in response to GRAS notifications on DHA-rich oil derived 
from Schizochytrium sp. 

3. Hubei Fuxing’s DHA-rich oil will be added to the same food categories as those 
currently listed in 21 CFR 184.1472(a)(3) (menhaden oil), excluding egg, meat, 
poultry, and fish products, at maximum use levels that are 27.78% of those 
specified in that regulation. Based on the final rule on menhaden oil described in 
21 CFR 184.1472(a)(3), the ADI for DHA has been established as 1.5 
g/person/day. In addition, algal DHA-rich oils derived from Schizochytrium sp. 
(GRNs 137 and 732) received FDA GRAS notice status to result in a maximum 
dietary exposure of less than 1.5 g of DHA per day. Furthermore, historical 
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consumption of DHA supports the safety of DHA as long as the consumption level 
does not exceed 1.5 g/person/day. Recently published studies continue to support 
the safety of DHA as a food ingredient. 

4. Hubei Fuxing’s DHA-rich oil may be used at a maximum use level of 0.5% of 
total fat as DHA or 1.39% of dietary fat as Hubei Fuxing’s DHA-rich oil in infant 
formulas for term and preterm infants. The intended use will result in 27 to 33 mg 
DHA/kg bw/day or 75 to 93 mg DHA-rich oil/kg bw/day. This estimated DHA 
intake is consistent with current DHA recommendations for preterm and term 
infants of 18 to 60 mg/kg bw/day depending on gestational age. The intended use 
level is the same as other approved uses for incorporation of DHA-rich oils in 
infant formula for term and preterm infants (GRNs 553, 677, 731, and 776/777). 
Recently published studies continue to support the safety of DHA as a food 
ingredient for infants. 

5. It is assumed that Hubei Fuxing’s DHA-rich oil derived from Schizochytrium sp. 
will replace currently marketed DHA or other DHA sources. Thus, cumulative 
exposures are not expected to change. 

6. In previous GRAS notices to the FDA, the safety of DHA has been established in 
toxicological studies in animals, and mutagenicity and genotoxicity studies, and is 
further supported by clinical studies in human. The NOAEL was determined to be 
3,149 mg/kg bw/day in a subchronic toxicity study in rats. The EDIs under the 
intended use are far less than the estimated safe intake levels in infants.  
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6.D. Conclusions and General Recognition of the Safety of DHA-Rich Oil  

Several sources of DHA or DHA-rich oil derived from Schizochytrium sp. have been 
evaluated by the FDA over the past 16 years for the proposed incorporation of DHA in foods 
for human consumption. Relevant U.S. GRAS notifications include GRNs 137, 553, 677, 
731/732, 776/777, 836, and 843/844 (FDA, 2004, 2015, 2017, 2018a-d, 2019a-c). All the 
GRAS notices provided information/clinical study data that supported the safety of the 
proposed DHA ingredients for use in human foods. In all the studies summarized in these 
notifications, there were no significant adverse effects/events or tolerance issues attributable 
to DHA. Due to the compositional similarity and DHA content of algae-derived oils to Hubei 
Fuxing’s DHA-rich oil, the available scientific literature on the safety of these oils supports 
the safety of Hubei Fuxing’s DHA-rich oil derived from Schizochytrium sp. Because this 
safety evaluation was based on generally available and widely accepted data and information, 
it satisfies the so-called “common knowledge” element of a GRAS determination. 

In addition, the intended uses of DHA have been determined to be safe though 
scientific procedures as set forth in 21 CFR 170.3(b); thus, satisfying the so-called “technical” 
element of the GRAS determination. The specifications and fatty acid profile of the proposed 
GRAS substance, Hubei Fuxing’s DHA-rich oil derived from Schizochytrium sp. is 
substantially equivalent to those that have received FDA’s ‘no question’ letters. 

This GRAS determination for DHA is based on scientific procedures. Numerous 
human and animal studies examined safety-related parameters of DHA-rich oils. There are no 
reports of safety concerns in any of the studies as long as the consumption level does not 
exceed 1.5 g/person/day in the general population. In infants, no adverse effects of DHA in 
infant formula up to 0.96% of total fatty acids were reported. 

Hubei Fuxing observes the principles of HACCP-controlled manufacturing process 
and cGMP and rigorously tests its final production batches to verify adherence to quality 
control specifications. The information and data provided by Hubei Fuxing in this report and 
supplemented by the publicly available literature/toxicity data on DHA and DHA-rich algal 
oil provide a sufficient basis for an assessment of the safety of DHA-rich oil from 
Schizochytrium sp. for the proposed use as an ingredient in food.   

It is concluded that Hubei Fuxing’s proposed use of DHA-rich oil is safe within the 
terms of the Federal Food, Drug, and Cosmetic Act (meeting the standard of reasonable 
certainty of no harm) and, thus, it is GRAS.  

6.E. Discussion  of Information Inconsistent with GRAS Determination  
We are not aware of information that would be inconsistent with a finding that the 

proposed use of DHA, meeting appropriate specifications and used according to cGMP, is 
GRAS.  
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SU06G ~mium (ICP.MS) Method: BS EN ISO 172~-2 2016 mod. 
Cadmium (Cd) <0.01 ~·· 0.01 

SU0OJ Cop~r (ICP.MS) Me-.hod: 8S EN ISO 17~-22016 mod. 

Coppe, (Cu) <0.1 ~·· ., 
SU06K Pho--..phon.t$ (ICP.MS) Me~d: BS EH ISO 1729,:.-2 2016 mod. 

Phosphorus (P) �1.4 ~·· • 
SU618 Iron (ICP.OES ) Method: lmemal Method ICP.OES, ICP.OES 

Iron (Fe) <0.1 mg/1009 ., 
Re~!-~ u..a LOO LOO 

SUS1A Pe,;tkide Scrttning(GC) Me~d: BS EH 12393::2013 
Screened pesticides <I.OQ ~·· Re~!-~ u..a LOO LOO 

SU10Z Cronob:taet ~ . in 10g Method: ISO 229642017 

Cronobacter spp Not Detected /10 g 

Re~!-~ u..a LOO LOO 

SU20L "'°""' Me~ d:: M)J,t;, 9&:l..13 

-·~'7~ 
Ph~, +a6 400 828 5068 

No. 10 1. J i:i'.irigji.:ing ~ NO ., 
,., 
,,. ........ e~s..cn 

SUU!Ou 216000 eurofins SIJ 
J ~n? Province , P. ina ~ .. 

~l!\\')§1,t,l; 

DHA-Rich Oil (Hubei Fuxing) 
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=:~ eurofins Preliminary report 

Protein 
SU217 FTnfiic:, Fl~ ed on 

Physical inspection 

<0.1 (k=625) 91100 9 
Melhod: ln.:em~ Me~d. O~noleptic evalu.,-.ion 

see attached 
doa.ment 

SU227 k.h Me-.hod: AON;. 941.12; AON;. 923.0S 
Ash 

SUS72 Chole!>~ttd Me thod: GB 5009.12a.2016 
Cholesterol 

0.04 

2381 

91100 9 

LOO ., 
0.01 ,. 

LOO 

R.e,;ul-~ Unit LOO LOD 

* S f OXA .»d 1 on to the GCtMS-f>e$'!icide ~attriing Se lected Pa~me~tt(~) Method: § 64 LFGB L 00.00-34 

Tralomethrin <0.05 ~'kg OJlG 
* fl02S Pran.: ~i:crol~ arid pb nt ~:.,nob {n« enriched) Me,tiod:: NM'.KL 198-::201~ 

Srassicasterol 15 mg11009 1 
Cholesterol 210 

Campesterol 

Campestanol 
Stigmasterol 
Unidentif,ed sterols 

Sitosterol 
Si1ostanol+ defta..5.avenasterol 
Oelta-5.24-stigmastadienol 
Delta-7-stigmastenol 
defta-7-Avenasterol 
Cyclo.:trtenol 
24-Methylenecycloartanol 

Citrostadienol 
Total plant sterols + p lantstano2s 

*JCIJW PAH .:,cc. :o f U 208./2006(16+1) 
>Methylchrysene 
Benz(a)anthracene 
Benzo(a)pyrene 
Benzo(b }fluoranthen,e 

Benz~c)-.luorene 
Senzo(g ,h,i)perylene 

Benz(Mj}fluoranlhen 
Benzo(k}fltoranthene 
Chrysene 
Cyclopent3(c.d))yreroe 
Oibenz(a,h )anthracene 
Oibenzo(a,e)pyrene 
Oibenzo(a,h)pyrene 
Oibenzo(a,i)pyrene 
Oibenzo(a,l)pyrene 
lndeno( 1.2.3<d}pyrene 
Sum of all posmve identified PAH 
Sum PAH 4 

15 
1 

27 
196 

67 
7 

10 
28 

6 
2 
2 
2 

372 
Method: Internal Ge.MS 

<1 
<0.5 
<0.5 
<0.5 

<1 
<0.5 
<0.5 
<0.5 
<0.5 

<1 
<0.5 

<1 
<1 
<1 
<1 

<0.5 
Inapplicable 
Inapplicable 

* JOQA9 Pa11.11n (oil) Me~ d:: lntcm.,,_ LC-MS/MS 

mg/1009 

mg/1009 

mg/1009 1 

mg/1009 1 

mg/1009 1 

mg/1009 1 

mg/1009 1 

mg/1009 1 

mg/1009 1 

mg/1009 1 

mg/1009 1 

mg/1009 1 

mg/1009 1 

mg/1009 1 

- 1 ~ u 
~ u 
~ u 

- 1 ~ u 
~ u 
~ u 
~ u 

- 1 ~ u 

- 1 

- 1 

- 1 

- 1 ~ u --Pa tu1in <5 ~ & 

Page 217 
PR-19-SU-000052-0 1 

2010.09, mod. 

* JCAf2 A-'btoXin$ 8 1, 62. G1, G2 {fat$., oib, lecithin. egg powder) Method: in:em~ met!tod ~ ed on EN 14123 

AflatolOn 8 1 <0.1 ~ 0.1 
Aflatol0n 82 <0.1 ~ 0.1 
AflatolOn G1 <0.1 ~ 0.1 
AflatolOn G2 <0.1 ~ 0.1 

Eurofins Tech. ~ ( 
. .. ~~ 

No. 101, J 1.,:irigp:in9 ...::, N O ~ 

SUU!Ou 2"160Cl0 / fUtOfiOS $ 
J i).n? Province, P.~ ina ~ 

Phone +86 400 828 5068 ,., 
'&•A•N.e l.l'OOtl&..Ctl 

"-~~ ~'@',J 

DHA-Rich Oil (Hubei Fuxing) 
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=:~ eurofins Preliminary report 

Sum of all posmve Afl.ltoxins <0.4 
* JJW2Z S:crigtr,atoi:f ~ n Method: lmcm~ . LC.MS/MS 

Sterigmatocystin <10 
* LWOXD Oornoie .:,cid, DA Md 1od:: In ho1.1$c trtethod (2"10),. LC-MS 

Amnesic Shelffish Poison. Domoic acid <3.0 
Amnesic Shellfish Poison. Dornoic Acid Not Detected 

* QA.OOF Pc~ c V:bJc Method: AOCS Cd 8-63 
Peroxide value <0.1 

*QA.OOI Acid V.:ilue Me-.hod: AOCSCdSd-63 
Acid v.31.Je (mg KOH/g) 0.52 
Free fatty acids (as oleic acid} 0.26 

* QA.01L p.Ani~<lnc Value Method: AOCS Cd 18.90 
p-Anisid:ibe Va\le 5.6 

* QA.Q2t. Cotor (lovilol'ld ~ le) Method: AOCS Cc 13e.9t ISO 16305 
Color, red s ca".e. 1 inch eel path 1.0 
Color, yellow scale, 1 inch cell palh 10 

* QAD3' f~~ (IAC-l.C.J,1SMS) Method: J.A,OAC, 92 (2), 496. 
Fumonisi'\ (8 1+82+83) <30 
Fumonisi'\ 8 1 
Fumonisi'\ 82 

<10 
<10 

Fumonisi'\ 83 <10 

* QA.04.E Rttidual Solvena (GC.MS} Method: AOCS Cg ~-~ 
1, 1.1-Trichloroe-th.:tne <0.2 
1,1.2-Trichloroe-th.:tne <0.2 
1.2-0 ichloroethane 
1.2-DifTIE'thOxyt:-th.:tne 
1-But3nol 
2-Hexanone 
Acetone 

Benzene 
Butyl acetate 
Carbon tetrachloride 
Chlorobenzene 
Chloroform 
Cyclohexane 
OichbromE-lhanie 
Ethanol 
Ethyt acetate 
Heptane 
Hexane (sum of n-hexane, iso and 
3-methyt pentane) 
lsopropanol 
Methanol 
Methyl Ethyl Ketone (MEK) 
Methyl-ten-butylether (MTBE) 
Tetralin 
Toluene 
T rich1oroedlylene 
Xylenes (sum) 

* QA.062 Pol{ctioma-:ed 8 1)~,i{b (Oil~ & F = ) 
PCB 1 
PCB 101 
PCB 104 
PCB 105 

<0.5 
<1 
<1 
<1 
<1 

<0.1 
<0.5 
<0.5 
<0.5 
<0.1 
<02 
<0.1 

<1 
<1 

<02 
<0.5 

<1 
<1 

<02 
<02 

<5 
<02 
<0.1 
<02 

Me thod: ASU l00.00-34 

<0.01 
<0.01 
<0.01 
<0.01 

u,a LOO 

- 10 

""· , 

mg KON!9 0J)G 
% 0J)1 

- ,. 
- 10 

- 10 

- 10 

~ 'k9 0.2 
~ 'k9 0.2 ~·· ~·· ~·· ~·· ~·· ~·· ~·· ~·· ~·· ~·· ~·· ~·· ~·· ~·· ~·· ~·· ~·· ~·· ~·· ~·· ~·· ~·· ~·· ~·· 

o., 

., 
o., 
o., 
o., ., 
0.2 ., 
1 

0.2 
o., 

1 

0.2 

0.2 

• 
0.2 ., 
0.2 

0.01 

0.01 

0.01 

0.01 

Phone +a6 400 828 5068 

No. 10 1. J i:i'.irigji.:in9 

SUU!Ou 2'16000 

J~n? Province, P. 

,., 
,,. ........ e~ s..cn 

LOO 
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-:. PR-19-SU-000052~ 1 

R.e,;ul-~ UM LOO LOD 

PCB 118 <0.01 ~·· 0.01 
PCB 126 <0.01 ~·· 0.01 

PCB 128 <0.01 ~·· 0.01 

PCB 138 <0.01 ~·· 0.01 
PCB 153 <0.01 ~·· 0.01 

PCB 170 <0.01 ~·· 0.01 

PCB 18 <0.01 ~·· 0.01 

PCB 180 <0.01 ~·· 0.01 
PCB 187 <0.01 ~·· 0.01 

PCB 188 <0.01 ~·· 0.01 

PCB 195 <0.01 ~·· 0.01 
PCB 201 <0.01 ~·· 0.01 

PCB 206 <0.01 ~·· 0.01 

PCB 209 <0.01 ~·· 0.01 
PCB 28 <0.01 ~·· 0.01 

PCB 29 <0.01 ~·· 0.01 

PCB44 <0.01 ~·· 0.01 

PCB50 <0.01 ~·· 0.01 
PCB52 <0.01 ~·· 0.01 

PCB 66 <0.01 ~·· 0.01 

PCB 77 <0.01 ~·· 0.01 
PCB 8 <0.01 ~·· 0.01 

PCB 87 <0.01 ~·· 0.01 

Sum Non-Dioxin-Like PCSs <0.01 ~·· 0.01 
(28+52+101 +138+153+180) 
Total PCB <0.1 ~·· ., *"'""" Ochr=xin A (H.?LC-FLO) Me thod: AOAC 2000.16 

Ochratoxin A <1 -•= l ~ M f ,:,.tt{ Aci~ . rel';:i.tive ;:i.t u % (GC-f lO) Melhocl: AOCS Ce 1f.96 
Total Trans Fatty Acids 0.20 % ofht:t{ 0.01 

.xcicb 

total trans fatty acids C18:1 <0.01 % ofht:t{ 0.01 
.xcicb 

total trans fatty acids C18:2 (widlout 0.12 % ofkt:r{ 0.01 

CLA) .xcicb 

total trans fatty acids C18:2 + C18:3 0.20 % ofkt:r{ 0.01 
.xcicb 

total trans fatty acids C18:3 0.08 % ofkt:r{ 0.01 
.xcicb 

* 0A282 f itt F:t:t{ Acid. ~ Oleie Melhod: AOCS C:i. 6.=,~0 

Free fa tty acids as oleic acid 0.18 " 0.01 

•=• ll'l~bte lmp11rititt M ethod: AOCS C,:,. 3_,,4 
lnsolrble irnpuities <0.01 " 0.01 

*OA.613 T~plT.e~ (GC-MSMS) 

Toxaphene Parlar 26 <I.OQ ~·· 0.01 
Toxaphene Parlar 50 <I.OQ ~·· 0.01 

Toxaphene Partar 62 Not Analyzable ~·· 0.01 . .,..... Sulfa ra t.e (Vegiede.x) 
Sutta!l.lte (Vegedex) <0.02 ~·· 0.02 

* QA.&67 Silicon (ICP .. 6-ES ) Me!hocl: AOCS Ca 17.01 
Siicon (Si) 4.2 ~ 'kg 

* QA.967 U~poniS:ible Maner (Elh{I e-Jter ext) Method: AOCS Ca 6b.S3 
Unsaponifiable m.l.tter 1.66 % o.OG 

* 0AA07 Vomi:o;oin (Deox{riva lenot. DON) LC-MSMS M~ocl: Food AdditCoru m Pan A. 2013:30(3}.641-9. 

Eurofins Tech. ~ ( 
. .. ~~ 

No. 101, J,.,:irigp:ing ...::, NO ~ 

SUU!Ou 2"160Cl0 / fUtOfiOS $ 
J i).n? Province, P.~ ina ~ 

Phoni=, +86 400 828 5068 ,., 
'&•A•N.e l.l'OOtl&..Ctl 

"-~~~'@',J 
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=:~ eurofins Preliminary report 

UM 

Vornitoxin (Deoxynilralenol} <50 
* 0AA19 ZN~ enoltCc (LC.MSMS) Method: food Addi: Con= P~rtA, 2013:30(3),641.9. 

Zearalenone <25 ~ 

• aooag F:t:r{Acid~ 6 &S "I.I//N/ 
C0S:O Octanoic (Caprylic) 
C10:0 Oecanoic (Capric) 
C11 :0 Undec.anoic (Hendecanoic) 
C12:0 Oodec.anoic (tauric) 
C14:0 Tetradecanoic (Myristic} 
C14:1 Tetradec.enoic (Myristoleic) 
C15:0 Pen1adecanoic 
C15:1 Pentadecenok 
C16:0 Hexadecanoic (Pa\'nitic) 
C16:1 Hexadec.enoic (Pa\'nitoleic) 

C16:2 Hexadecadienoic 
C16:3 Hexadecaoienoic 
C16:4 Hexadecatetraenoic 
C17:0 Heptadecanoic (Margaric) 
C17:1 Hep(adecenoic (Margaro'eic) 

C18:0 Octadecanoic (Stearic) 
C18:1 Octadecenoic (O!ek + isomers) 
C18:2 Octadecadienoic (linoleic + 
isomers} 
C18:2 Octadecadienoic Qnega 6 
(lroeic} 
C18:3 Octadecatrienoic (Lino,enic + 
isomers) 
C18:3 Octadecatrienoic Omega 3 
(~ U'K>lenic) 
C18:3 Octadecatrienoic Omega 6 
(Gamma Linolenic) 

C18:4 Octadecate-traenoN: Omega 3 
(Stearidonic) 
C20:0 Eicosanoic (Arachidic) 
C20:1 Eicosenoic (Gondoic + isomers} 
C20:2 Eicosadienoic Omega 6 
C20:3 Eicosatrienoic 
C20:3 Eicosatrienoic Omega 3 
C20:3 Eicosatrienoic Omega 6 
C20:4 Eicosatetraenoic (Arachidonic + 

isomers} 
C20:4 Eicosatetraenoic Omega 3 
C20:4 Eicosatetraenoic Omega 6 
(Arachidonic) 
C20=5 Eicosapentaenoic Qnega 3 
C21 =5 Heneicosapentaenoic Omega 3 
C22:0 Oocosanoic (Behenic) 
C22:1 Oocosenoic (Erucic + isomers) 
C22:2 Oocosadienoic Omega 6 
C22:3 Oocosatrienoic, Omega 3 
C22:4 Oocosatetraenoic Qnega 6 
C22=5 Oocosapentaenoic 
C22=5 Oocosapentaenoic Omega 3 
C22=5 Oocosapentaenoic Omega 6 

No. 101, J i.,:irigji:in9 

SUU!Ou 216000 

J i).n? Province, P. 

Method: AOCS Ce 2-66 AOCS Cc 1-62 

<0.02 " <0.02 " <0.02 " 0.04 " 0.46 " 0.02 " 0.79 " <0.02 " 22.24 " 0.15 " <0.02 " <0.02 " <0.02 " 0.97 " 0.02 " 123 " 325 " 6.84 " 
6.82 " 
0.84 " 
0.75 " 
0.10 " 
0.10 " 
026 " 0.03 " 0.03 " 022 " <0.02 " 022 " 0.90 " 
0.49 " 0.41 " 
0.19 " <0.02 " 0.15 " <0.02 " <0.02 " <0.02 " 0.05 " 10.62 " 0.05 " 10.58 " 

Ph~ , +86 400 828 5068 ,., 
'&'A'N.e l.f'01tl&..Ctl 

LOO .. 
,. 
0.02 

0.02 
0.02 

0.02 

0.02 

0.02 
0.02 

0.02 

0.02 
0.02 

0.02 

0.02 
0.02 

0.02 

0.02 

0.02 
0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 
0.02 

0.02 

0.02 
0.02 

0.02 

0.02 
0.02 

0.02 
0.02 

0.02 

0.02 

0.02 
0.02 

0.02 

0.02 
0.02 

0.02 

LOD 
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....... """ LOO LOO 

C221; Docosw"""""' °""9> 3 31.2• " 001 
C241) TH•xognoc (l,gnocenc) <0.02 " 001 

C24 I Tnxos I 10C (NINOtuc;) <0.02 .. 00, 

S..m ofOmtg> 3-. 39.82 " 0ot 
S..m ofOmtg> 6-. 11.21 .. 0ot 

T ota1 Fat n Tngt)anclH ,, .. , .. ., 
foul Faay Adds Cale. 87.6' " 

., 
Toul Monounua.n:ltd Fa11y Aods ua .. 0ot 
foul P..,..,.........:t Faay Aods 58.06 " 0ot 

Toul Santed Fairy N,ita 2'-16 " 0ot 

*001'3 WNl.tr. bf K.-1 ,-_,_, w~ A0CS C. 2:•.4t 
Moelftft. Kart Fisd'ler 0.02 " 001 

•Sl'l'!D Pe.JIIOde tCtM1W1t WWII I..CIWSMS .i !cf food S...a.d P-w(t) Wd'lo« § I,& ll'GI L U .O,L.6 : Z01s.ot. fMlld. 
t,......, <0.01 ...... 001 
9'omxil <0.01 ...... 001 
Pyrt,ivln1 <0.1 ...... 01 

•uw•vw Ytu&.MOIM I! • I0 • \100'9 (1) PCCG-PN'JAC ffl.Q2 Wd\Od: 111»1:. tt7 Q2 

-Ids <10 ... ,. 
v .... <10 ... ,. 

*""'°"' ~laoDAa.~t /21 ffllN»,l;./U 121601 .,..NC M),\C.IU '2'1101 

So- Noto...ci.d mm 
* UMl1,nD CoiforTNmflll:iN:.ff1 ,, litdhod!N:)/l,,t;t91.W 

Col<lom,s <10 ...... 
COMM<HT 
1'nt cotCll'1 OI' 10CaJ planl ._. W plrrt IO"IOII OHi t'IOI con-.an ~ W t'ICll'I I IIWWll)15WOll {IA,~ 
:U...11Ci)'lt,,tCyCl>ar".-.CC,Wc:Qm~ 

A"n0!.1'11 Ol'IIDCII Gc:4'111:aDiN • 0.81811'\NIQDO. 

List of 1Cl'ffMd ff'dtcUIH r. limd. of quanttficabOn) 

SUS-IA .......... Sa.ffl'"t(OC)(UXr ... :-,1 ,. __ 
•-• - N- .:J 

,._ ... ... -.... .. ., __ 
·-·- -- .. -·- •-11.111 ............. ---.. - ... . ..._..._ .... .. ........... llt ..._ • .,I 

____ , -~--,. __ --- -~--- ... ~-- .. -----· ... .. -- :=.:. . -...-.... ... -.. ....... --- ---.. ...._ .... , --- llt..,._111_..J .. ......,,. ... -~•Ml .. c-..-1 ...... J .. CH ; L,.~IIMJ .. - •c-•-. --- NC--11-, --- -~-- --- ... , ........ --- ---c:~-·_.. • t---•• .. ......... . .. ,., ... , .. --....... .. IICIC.., ... .. :c, ...... .... .,. ... .. .,. ,,, ... •=-•.:i --- --- •=----•-.. ., .. ~ --- ·---·- .. cir.-..... , •=---••-... ·-MO...•,a.•-.. - ... ---·-- ---..----. ... .. - •at 
.. ~ ..... ------ ... - ... -------· --· .. ---......... -... --- .. . .. .......... -... --·-·-·- ·-·- .. ,....... .. ... ,_ .... , ..,__,... ------ .. ,_..,.. --·- --- -- ·- --·-,_ ___ --~ .... •• --· ·-·- ........... --·- •"""-• .. ·-·--✓ --fllll ---.. -.- .... .. ,-... .. ---·JO} .. - ... --......... ... -... ... - ... __ _........,., -----· 

___ ..._.. ____ ,... __ ,__,_ -- - --- --- -- ·- --·--~, --- .. ... .............. --·- .. ___,_ ... --·-.. - ... --- --•-..0 --- -- ·" ---·- ·· -- - ............. .. --· .. ------ .. .., - __ ... -·---- .. -...... ... , .. ..... ... ---- --- ., __ ., __ --·- ___ .., 

·-----·- ---... __ , ..... __ ..... 
.. llalffl ... 

.. __ ,... 
.. ---·- .. ,a,.v ... .. . .. .. ... .. ... --·-----·- --· .. --- --- --·-- .. ~-.. --- .. -...... ... , --- --·-- --·- ----"--•" ............. ·-·- .. .__ ... , --- -~--.. - ..... .. ----.... .. - -- ---- .. "" .. - ... 

M;,. 101. .... ..,...., • 

....._ .. .... 
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IIO l _ fl.O_ (lll t--(t.eaa 
110 l H4<,4 ... . - l '!lll!Q (Ill ~•- .. .,,f)t:J 

""' ... W...- fDJ,G) "" t,w_ ,,., "1 - - Ool ~ • tt-cal 

(111-IC-.tl) 

SIGNATURE 

era"' W:i.ng 

Authorized Si-,.=rf 
EXPLANA.TOR.Y NOTE 
LOO: Ufl'litofOwn'.ffic;:i.:ion " CHAS ti OAKKS =CMA. 
< LOO: Beb w Lin-it od" OuMtti!ic:.iition 1r m~ M the t.e:.~ i ~ ~ lxon~~ d wittm Eul'Off'l:i, group 
N!A mean,; Not applic:ible • me::i..n~ the t.e:;t ~ ~ bcontnaed o~ e Eurofin~ gro,.p 

Sum compoun cb re~ !-~ a re c:~ cuf;:!lted i-om !he r ~ ..t~ of ~ ch q u.:,.111:L.r,ed C:O!Tf)0 11nd a ~ !-et b{ r egoJ l:tfon 

The te"Alt(~) Wale(~) om{ :o the item(~) \e!>~ed a nd i~(.:ite) on'lf for n w nal tr"...e t,{ the d ien: a nd not fw publ'td{ ~:iil:ible :1$ evidence� 

Thi$ a n~{'C.c:~ ~ ort ~h,d not be rept0d'uc:ed except Fl full, 'Mlhout wri~ n ;,ppt'OY~ of th-.! b bor3r,orf. 
Eurofin~ G,e,,,..r.,1 Te= s,.nd Coner~ ~ . 
For~ on belt~ of Eul0511$ T ec:hriolog{ Se,vic:e (Suzhou) Co., b :I 

END OF REPORT 

Shrle Xioe 

Au':'!orized Sigri:r.or{ 
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No. 10 1. J i:i'.irigji.:in9 
,,. ........ e~ s..cn 

SUU!Ou 2'16000 

J~n? Province, P. 

DHA-Rich Oil (Hubei Fuxing) 

62 



  

 
 

 

~~ eurofins 

s • ...,, ..... 
5a 1"f'I, nam,, 

Colo, 

Odo, 

TtJTllrt 

Physical lus11ecllou 

l'>c•: 111 
C•nifkltt No.: PR-19--SU-0000S2-01 

>O.! ·,0] 9-(JOO] V .,. 

DHAotl 

La;;!,~ .. 

Ha,~ Ilk SJ)<Cial oclOI ot l!li. ptO<kl 

Oilybqa!O 

502-2019-00010193 

~ +tf.-'0:)82:tSOM 
,.... +86 $12 6871 5986 
W<ol'!o'M,lf_,_ Cfl 
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Analytical Report 

Preliminary report Page 1/7 
PR-19-SU-000051~ 1 

Sample Code 

Certificate No. 

502-2019-00010197 

PR-19-SU-000051-01 

Report date 25-Mar-2019 

II IIIIII II IIII IIII II II II 111 1111111111111 
H uBei Fuxing Biotechnology CO .. LTD 

Ya.nrongWu 

N0.18Fuxing Street. Che-nhu Town. 

Hanchuan. H ube-i, P.R. China 

Fax 0086 0712-8741957 

01.W'~: SDa-20 19-00010197/ PR· l ~ SU-0)005 1·01 

Client Sa.,,..:ile Code: 0 18081801J 

Sample dHCribed u : OHAltUI 
Sa,nple Pacb-9'19= Sealed m- 1 be>~e 
Sa,nple ,u.,:ption da1e: 20-Feb-201 9 

Ana'r/sis $Ul'ting da~e:: 20-Feb-201 9 
An.at/sis ending date: 22-M:i.t-2019 

ArrivfllT~ ("C) 17.6 Sa.,,..:ile W e9ft 6009°2 

Re~t-~ u..a LOO LOO 

SU007 M«curf (MS) Melhocl: BS EN 13806:2002 
Mercury (Hg) <0.005 ~·· 0.000 

SU061 M~ne,;e: (ICP .MS) Me-.hod: SS EH ISO 172~ 2016 mod. 

Manganese (Mn) <0.1 ~·· ., 
SU066 Mo'{hcien.um (ICP.MS) Me-.hod: 8S EN ISO 17~-22016 mod. 

Mol)'bdenum (Mo) <0.03 ~·· 0.0:, 

SU066 Nickel (ICP.MS) Method: BS EN ISO 17294.2 2016mod� 

Nickel (Ni) <0.1 ~·· ., 
SU060 Lud (ICP.MS) t.klhod: BS EN ISO 17294-2 2016 mod. 

Lead (Pb) <0.05 ~·· 0.00 

SU06E Ar--..enic.(ICP-MS) Method: BS EN ISO 17294-2 2016mod� 

Arsenic (As) <0.05 ~·· 0.00 

SU06F Chtol'l"nlm (ICP.MS) Me~ : 6S EH ISO 172~ 2016 mod. 
Chromium (Cr) <0.1 ~·· ., 

SU06G ~mium (ICP.MS) Me thod: BS EN ISO 172~-2 2016 mod. 
Cadmium (Cd) <0.01 ~·· 0.01 

SU0SJ Copper (ICP.MS) Me-.hod: 6S EN ISO 17~-2 2016 mod. 

Coppe, (Cu) <0.1 ~·· ., 
SU06K Pho--..ph011.1$ (ICP.MS) Me~d: BS EH ISO 1729,:.-2 2016 mod. 

Phosphorus (P) 45.6 ~·· • 
SU618 lrot1 (ICP.OES ) Method: lmcm.sl M~od ICP.OES, ICP.OES 

Iron (Fe) <0.1 mg.'1009 ., 
Re~!-~ u..a LOO LOO 

SUS1A Pe,;ticidc Scrtt.ning(GC) Me~d: BS EH 12393:2013 
Screened pesticides 4.0Q ~·· Re~!-~ u..a LOO LOO 

SU1QZ Cronob:taer ~ . in 109 Me thod: ISO 229642017 

Cronobacter spp Not Detected /10 9 

Re~!-~ u..a LOO LOO 

SU20L "'°""' Me~ d:: M)J,,t;. 98,:1..13 Eu~MT~:~ Ph~ , +86 400 828 5068 

No. 10 1. J i.,f,ngji.mg ~ NO ., 
,., 
,.. • .,.11.el.l'OOtls..cn 

s"""'" 216000 i eurofins all 
J i,n.,., P,o~~•. P. t~/.lil ~,'@; li 
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=:~ eurofins Preliminary report 

Protein 
SU2 17 FTnf iic:, Fl~ ed on 

Physical inspection 

<0.1 (k=625) 91100 9 
Melhod: ln.:em~ Me~ d. O~noleptic evalu.,-.ion 

see attached 
doa.ment 

SU227 k.h Me-.hod: AON;. 941.12; AON;. 923.0S 
Ash 

SUS72 Chole!>~ttd Me thod: GB 5009.12a.2016 
Cholesterol 

0.03 

1234 

91100 9 

LOO ., 
0.01 ,. 

LOO 

R.e,;ul-~ Unit LOO LOD 

* S f OXA .»d 1 on to the GCtMS-f>e$'!icide ~attriing Se lected Pa~me~tt(~) Method: § 64 LFGB L 00.00-34 

Tralomethrin <0.05 ~'kg OJlG 
* fl02S Pran.: ~i:crol~ arid pb nt ~:.,nob {n« enriched) Me,tiod:: NM'.KL 198-::201~ 

Srassicasterol 9 mg11009 1 
Cholesterol 113 

Campesterol 
Campestanol 
Stigmasterol 
Unidentif,ed sterols 

Si1osterol 
Sitostanof+ defta..5.avenasterol 
Oelta-5.24-stigmastadienol 
Delta-7-stigmastenol 

dellta-7 -Avenasterol 
Cycloortenol 
24 -Methylenecycloartanol 

Citrostadienol 
Total plant sterols + plantstanots 

*JCiJW PAH .:,cc. :o EU 208!2006 (16+1) 
~ Mechylchrysene 
Benz(a)anthracene 
Benzo(a)pyrene 
Benzo(b }fluoranthene 
Benz~c)-rluorene 
Senzo(g ,h,i)perylene 

Benz~ fluoranlhen 
Benzo(k}flloranthene 
Chrysene 
Cyclopent3(c.d)pyrene 
Oibenz(a.h )anthracene 
Oibenzo(a,e )pyrene 
Oibenzo(a,h)pyrene 
Oibenzo(a,i)pyrene 
Oibenzo(a,l)pyrene 
lndeno( 1.2.3<d}pyrene 
Sum of all positive identified PAH 
Sum PAH 4 

5 
1 

10 
115 

23 
5 
4 

13 
1 
2 
3 
1 

186 
Method: lnW'n.:i.L GC-MS 

<1 
<0.5 
<0.5 
<0.5 

<1 
<0.5 
<0.5 
<0.5 
<0.5 

<1 
<0.5 

<1 
<1 
<1 
<1 

<0.5 
Inapplicable 
Inapplicable 

* JOQA9 P~11.11n (oil) Me~ d:: lntem:il LC.MS/MS 

mg/1009 

mg/1009 

mg/1009 

mg/1009 

mg/1009 

mg/1009 1 

mg/1009 1 

mg/1009 1 

mg/1009 1 

mg/1009 1 

mg/1009 1 

mg/1009 1 

mg/1009 1 

mg/1009 1 

,,,,.., 1 

1,191kg u 
1,191kg u 
1,191kg u 
,,,,.., 1 

1,191kg u 
1,191kg u 
1,191kg u 
1,191kg u 
,,,,.., 1 

1,191kg u 
,,,,.., 1 

,,,,.., 1 

,,,,.., 1 

,,,,.., 1 

1,191kg u ,,,,.., 
,,,,.., 

Patu1in <5 1,191kg & 

Page 217 
PR-19-SU-000051-0 1 

2010.09, mod. 

* JCAf2 A-'btoXi~ 8 1, 8 2. G1, G2 {f~t$.. oib, lecithin, egg powder) Method: in:em~ method ~ ed on EN 14123 
AflatolOn 8 1 <0.1 1,191kg 0.1 

AflatolOn 82 <0.1 1,191kg 0.1 
AflatolOn G1 <0.1 1,191kg 0.1 
AflatolOn G2 <0.1 1,191kg 0.1 

Phone +86 400 828 5068 

f~x 
,.. ........ e~&..cn 

DHA-Rich Oil (Hubei Fuxing) 

65 



  

 
 

 

=:~ eurofins Preliminary report 

Sum of all posmve Afl.ltoxins <0.4 
* JJW2Z S:crigtr,atoi:f ~ n Method: lmcm~ . LC.MS/MS 

Sterigmatocystin <10 
* LWOXD Oornoie .:,cid, DA Md1od:: In ho1.1$c trtethod (2"10),. LC-MS 

Amnesic Shelffish Poison. Domoic acid <3.0 
Amnesic Shellfish Poison. Dornoic Acid Not Detected 

* QA.OOF Pc~ c V:bJc M ethod: AOCS Cd 8-63 
Peroxide value 2. 1 

*QA.OOI Acid V.:ilue Me-.hod: AOCSCd Sd-63 
Acid v.31.Je (mg KOH/g) 0.34 
Free fatty acids (as oleic acid} 0.17 

* QA.01L p.Ani~<lnc Value Method: AOCS Cd 18.90 
p-Anisid:ibe Va\le 1.7 

* QA.Q2t. Cotor (lovilol'ld ~ le) Method: AOCS Cc 13e.9t ISO 16305 
Color, red s ca".e. 1 inch eel path 0.9 
Color, yellow scale, 1 inch cell palh 9 

* QAD3' f~~ (IAC-l.C.J,1SMS) Method: J.A,OAC, 92 (2), 496. 
Fumonisi'\ (8 1+82+83) <30 
Fumonisi'\ 8 1 
Fumonisi'\ 82 

<10 
<10 

Fumonisi'\ 83 <10 

* QA.04.E Rttidual Solvena (GC.MS} M ethod: AOCS Cg ~-~ 
1, 1.1-Trichloroe-th.:tne <0.2 
1,1.2-Trichloroe-th.:tne <0.2 
1.2-0 ichloroethane 
1.2-DifTIE'thOxyt:-th.:tne 
1-But3nol 
2-Hexanone 
Acetone 

Benzene 
Butyl acetate 
Carbon tetrachloride 
Chlorobenzene 
Chloroform 
Cyclohexane 
OichbromE-lhanie 
Ethanol 
Ethyt acetate 
Heptane 
Hexane (sum of n-hexane, iso and 
3-methyt pentane) 
lsopropanol 
Methanol 
Methyl Ethyl Ketone (MEK) 
Methyl-ten-butylether (MTBE) 
Tetralin 
Toluene 
T rich1oroedlylene 
Xylenes (sum) 

* QA.062 Pol{ctioma-:ed 8 1)~ ,i{b (Oil~ & F = ) 
PCB 1 
PCB 101 
PCB 104 
PCB 105 

<0.5 
<1 
<1 
<1 
<1 

<0.1 
<0.5 
<0.5 
<0.5 
<0.1 
<02 
<0.1 

<1 
<1 

<02 
<0.5 

<1 
<1 

<02 
<02 

<5 
<02 
<0.1 
<02 

Me thod: ASU l00.00-34 

<0.01 
<0.01 
<0.01 
<0.01 

u,a LOO 

- 10 

""· , 

mg KON!9 0J)G 
% 0J)1 

- ,. 
- 10 

- 10 

- 10 

~ 'k9 0.2 
~ 'k9 0.2 ~·· ~·· ~·· ~·· ~·· ~·· ~·· ~·· ~·· ~·· ~·· ~·· ~·· ~·· ~·· ~·· ~·· ~·· ~·· ~·· ~·· ~·· ~·· ~·· 

o., 

., 
o., 
o., 
o., ., 
0.2 ., 
1 

0.2 
o., 

1 

0.2 

0.2 

• 
0.2 ., 
0.2 

0.01 

0.01 

0.01 

0.01 

Phone +a6 400 828 5068 

No. 10 1. J i:i'.irigji.:in9 

SUU!Ou 2'16000 

J~n? Province, P. 

,., 
,,. ........ e~ s..cn 

LOO 

Page 3/7 
PR -19-SU-000051-0 1 
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•·:: eurofins Preliminary report Page 4/7 

-:. PR -19-SU-000051-0 1 

Re~ !-~ UM LOO LOO 

PCB 118 <0.01 ~·· 0.01 
PCB 126 <0.01 ~·· 0.01 

PCB 128 <0.01 ~·· 0.01 

PCB 138 <0.01 ~·· 0.01 
PCB 153 <0.01 ~·· 0.01 

PCB 170 <0.01 ~·· 0.01 

PCB 18 <0.01 ~·· 0.01 

PCB 180 <0.01 ~·· 0.01 
PCB 187 <0.01 ~·· 0.01 

PCB 188 <0.01 ~·· 0.01 

PCB 195 <0.01 ~·· 0.01 
PCB 201 <0.01 ~·· 0.01 

PCB 206 <0.01 ~·· 0.01 

PCB 209 <0.01 ~·· 0.01 
PCB 28 <0.01 ~·· 0.01 

PCB 29 <0.01 ~·· 0.01 

PCB 44 <0.01 ~·· 0.01 

PCB50 <0.01 ~·· 0.01 
PCB52 <0.01 ~·· 0.01 

PCB 66 <0.01 ~·· 0.01 

PCB 77 <0.01 ~·· 0.01 
PCB 8 <0.01 ~·· 0.01 

PCB 87 <0.01 ~·· 0.01 

Sum Non-Dioxin-Like PCSs <0.01 ~·· 0.01 
(28+52+101 +138+153+180) 
Total PCB <0.1 ~·· ., * 0A0"1 Ochr=xin A (H.?LC-FLD) Method: AOAC 2000.16 

Ochratoxin A <1 -•= l ~M f .,tt{ Aci~ . ret~tive ,,,u . % (GC-FIO) Method: AOCS Ce 1f.96 
Total Trans Fatty Acids 0.12 % ofkt:r{ 0.01 

.xcicb 

total trans fatty acids C18:1 <0.01 % ofkt:r{ 0.01 
.xcicb 

total trans fatty acids C18:2 (without 0.12 % ofht:t{ 0.01 

CLA) .xcicb 

total trans fatty acids C18:2 + C18:3 0.12 % ofht:t{ 0.01 
.xcicb 

total trans fatty acids C18:3 <0.01 % ofht:t{ 0.01 
.xcicb 

* 0A282 f rtt F:m{ Acid. ~ Oleie t.klhod: AOCS c., 15.=,..::i.O 
Free fatty acids as oleic acid 0.18 " 0.01 

•=• ln~ bl'e lmp.irititt Method: AOCS c., 3.,4 
lnsolible inpuities <0.01 " 0.01 

* 0A.o1~ T o.iuplterte (GC-MSMS) 
Toxaphene Partar 26 <I.OQ ~·· 0.01 
Toxaphene Partar 50 <I.OQ ~·· 0.01 

Toxaphene Parlar 62 Not AnaJyzable ~·· 0.01 

* QM6() Sulfaraie (Vegiede.x) 
Sutta!late (Vegedex) <0.02 ~·· 0.02 

* QA.&67 Silicon (ICP .. 6-ES) Method: AOCS Ca 17.01 
Siicon (Si) <1 ~ 'kg 

* QA.967 U~ponifiable Matter (Elh{ I e-Mr ext) Me!hocl: AOCS Ca Eb.OS 
Unsaponifiable ma.tter 1.04 % OJlG 

* 0AA07 Vomi:o;oin (Deox{rivalenot. DON) LC.MSMS Method: Food AdditCon::un Part A. 2013:30(3}.641-9. 

Phone +86 400 828 5068 

fax 
,.. ........ e~ &..cn 
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=:~ eurofins Preliminary report 

u..a 
Vomitoxin (Deoxynivalenol} <50 

* 0AA19 z~~ e!IO~ (LC-MSMS) Me thod: food Addi: Cont,:tm P~rtA, 201S:S0(3),641-9. 

Zearalenone <25 ~ 

• aooag F:t:t{Acid~ 6 &S%WNI 
C0S:O Oct.anoic (Caprylic) 
C10:0 Oecanoic (Capric) 
C11 :0 Undec.anoic (Hendecanoic) 
C12:0 Oodec.anoic (Laurie) 
C14:0 Teoadecanoic (Myristic) 
C14:1 Tetradecenoic (Myristoleic) 
C15 :0 P entadecanoic 
C15:1 Pentadecenok 
C16:0 Hexadecanoic (Patnitic) 
C16:1 Hexadecenoic (Patnitoleic) 

C16:2 Hexadecadienoic 
C16:3 Hexadecaoienoic 
C16:4 Hexadecate-traenoic 
C17:0 Heptadecanoic (Marg.3lic) 
C17:1 Heptadecenoic (Margaro'leic) 
C18:0 Octadecanoic (Stearic) 
C18 :1 Octadecenoic (O!ek + isomers) 
C18 :2 Oct.adecadienoic (linoleic + 
isomers) 
C18:2 Octadecadienoic Omega 6 
(lm!eic) 
C18 :3 Octadecatrienoic (l ino'enic + 
isomers) 
C18 :3 Oct.adecatrienoic Omega 3 
(~ lnolenic) 
C18:3 Oct.adecatrienoic Omega 6 
(Gamma Linolenic) 
C18:4 OctadecatetraenoN: Omega 3 
(Stearidonic) 
C20:0 Eicosanoic (hachidic) 
C20:1 Eicosenoic (Gondoic + isomers) 
C20:2 Eicosadienoic Omega 6 
C20:3 Eicosatrienoic 
C20:3 Eicosatrienoic Omega 3 
C20:3 Eicosatrienoic Omega 6 
C20:4 Eicosatetraenoic (Arachidonic + 

isomers) 
C20:4 Eicosatetraenoic Omega 3 
C20:4 Eicosatetraenoic Omega 6 
(Arachidonic) 
C20;5 Eicosapentaenoic Omega 3 
C21 ;5 Heneicosapentaenoic Omega 3 
C22:0 Oocosanoic (Behenic) 
C22:1 Oocosenoic (Erucic + isomers) 
C22:2 Oocosadienoic Omega 6 
C22:3 Oocosatrienoic, Omega 3 
C22:4 Oocosatetraenoic Omega 6 
C22;5 Oocosapentaenoic 
C22;5 Oocosapentaenoic Omega 3 
C22;5 Oocosapentaenoic Omega 6 

No. 10 1. J i.,f,ngji.m9 

SUU!Ou 2"16000 

J~n? Province, P. 

Method: AOCS Ce 2-66 AOCS Ce 1-62 
<0.02 " <0.02 " <0.02 " 0 .13 " 2.60 " 0 .50 " 129 " 0 .02 " 34.56 " 0 .27 " <0.02 " <0.02 " <0.02 " 0.43 " <0.02 " 1.00 " 0 .44 " 0 .85 " 
o.n " 
0.19 " 
0 .13 " 
0.07 " 
0 .15 " 
0 .13 " <0.02 " <0.02 " 0 .15 " 0 .06 " 0 .10 " 2.20 " 
0.48 " 1.72 " 
0.40 " <0.02 " 0 .08 " <0.02 " <0.02 " <0.02 " 0 .03 " 4.92 " 0 .09 " 4.83 " 

Ph~ , +86 400 828 5068 ,., 
,.. • .,.11.el.l'OOtls..cn 

LOO .. 
,. 
0.02 

0.02 
0.02 

0.02 

0.02 

0.02 
0.02 

0.02 

0.02 
0.02 

0.02 

0.02 
0.02 

0.02 

0.02 

0.02 
0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 
0.02 

0.02 

0.02 
0.02 

0.02 

0.02 
0.02 

0.02 
0.02 

0.02 

0.02 

0.02 
0.02 

0.02 

0.02 
0.02 

0.02 

LOO 

Page 517 
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=:~ eurofins 
C22:6 Oocosahe.ic.;.1enoic Omega 3 
C24:0 Tetracosanoic (lignoceric) 
C24:1 TetracosenoN: (Nervonic) 
Sum of Omega 3 lsorners 
Sum of Omega 6 lsorners 
Total Fat .3S Triglycerides 
Total Fatty Acids Cale. 
Total Monounsaturated Fatty Acids 
Total Potyunsarurated Fatty Acids 
Total Saturated Fatty Acids 

* QD1M Moet\l~ b{ KM Flffll« Met!tod: AOCS ~ 2, .84 
Moisture. Kart Fischer 

Preliminary report Page 617 
PR-19-SU-000051~ 1 

R.e,;ul-~ UM LOO LOO 

38.06 " 0.02 

<0.02 " 0.02 

<0.02 " 0.02 

39.37 " 0.00 

7.52 " 0.00 

92.31 " 
., 

88.42 " 
., 

12 5 " 0.00 
46.96 " 0.00 

4022 " 0.00 

0.02 " 0.01 

* SffED Pe,;ticide ~ reenirig u~irtg LCIMSfMS in br::/ food Setemd P.,.-arneter(~) Me t!tod: § ~ LFGB L 13.04-6 2013.06. mod. 

Liruon <0.01 ~'kg 0.01 

Sromacil <0.01 ~'kg 0.01 

Pyrethrins <0.1 ~'kg 0.1 

* UMBYM Ye~ ~-Mo..td E <10 >1600 /g (1) PCCG-P AOAC 997.02 Met!tod: AOAC997.02 

Moulds <10 duf9 
Yeast <10 ""'• * UMCP-8 $.).lmonell:,. D ~ P re$ 1'16 ml AOAC-RI 121601 Method: AOAC..'\I 121601 

Satnonela Nol Detected 126 m1 

* UMU10 Coliforrt1$ /ml AON;. 991.14 Method: AOAC 991.14 
Coliforms <10 dufml 

COMMENT 
Th:> con:ent or w,a1 plant s:et1n ana p1a1tsun«s o::,es not con.1.Mn cr.o1es:fflll ana non-4--0Kme:n)'I sterol$ (Le. cyCIOOnenol 
2!,-metny,enecyctoar.ao01. ana «:ro&rattenol). 

List of screened molecu1es r = limrt of quantification) 

SUS1A Pesticide Scrttnil'l9(GC) (LOO" tf191k9) 
IO) ~ IC--«! tllO - lf-"'I (Ill - !)OS} 
IOl --lf-0:I tllO - (UII (Ill - l)t~ 
IO) .......... fD.O. .. --...t,11).t(I (Ill ___,_,,«I 
IO) C.••fD.,00) .. '-~ "" c.rc..-r..-e,.n-01- IO) ~ fD,bl) 
1'(1 ~ 1.-..lf.OII 
IO) (--fD.,.q 

IOl c__, .. .,.,,c-~ 
IOl tm.Y·fD.O• 
I0) 01i1114-- p '""""' 

""' IO) --•11-1).Gl'J 01- -1'(1~-l)Gl'J 
IO) C-lf-0:I ..:i ,-~ 
..:i , _ _ , - · --.. ~ IO) - � - - .Cl) 
l'(I ICll- lf.OII ..:i --..,..u,,-... , 01- -01-I0) - 1)1) 

IO) - IC--«l 

IO) oa-~ • 
IO) .....--.,.tf.(,11 
IO) PCll:flf.OII 
I0) --1).0fJ 
IO) ~ (UII 
IO) ,..,.,... lf.G11 
IO) ~ l).Goll 

• - 1'"-!0 .. - -.. C,,,..,,,,,-.- lf-'"1 
tllO C-...--lt«I 

.. OCO.•P-•l)t(I 
tllO llM', H'•lf.G11 
l'4 0ld'"- - ~ .. , ,. __ 
- ~ !)«I 
tllO C.-l)t~ 
.. ,-tt.cei 
.. ,_1C-.Cl) 

.. -... tllOflO\- l)t(I ,._ ... .. . .. --- (0,0:I ,._.., -~--... .. - ... tllOl'CII W!fD.,.O. 
t110 KIIUl).t(I 
.. -.. .... ,,'11 
.. ,.._.,..,.fD.bl) 
tllO"'-- lf-'"1 
.. ,.__lf.G11 

•«-O 
(111~-l).tt) 
(Ill ~ fD.bll 

"" ~ --«I ., _ ... 
(Ill 000,Nl· fD.bl) 
(Ill ----!)OS} 
., __ 
(Ill - ~ · ., ..._.,,, .. -(111 ,--,-1).Gl'J 
(lll r-l)tl) 

.. -(III IICH,..-.P-0. 
(ol lJl'__,.,, IC-.Cl) 

(111 - l)tl) (111 _ ___ (,...I) 

(ol \lo- lf.(IO! 

"" *-~I) ., __ 
(Ill l'CI Ul lf.G11 
(111 ~-l)«I 
(111 - IC-.Cl) 
(Ill ~ ~ -
"" """- l)Gl'J (Ill ~ ~ -

Ph~ , ,., 

IO) - fD.O· 
IOl -""• lf.OII 
IO) - lf.OII 
IO) ~ l).OfJ 

I0)~-1)«1 
IO) C-lf.OII 
l'(I C-1)0$) 
lo! c""'""" lf«I 

lo! toe. o,p'•l)«I 01- -1o1 -...1t.cei 

lo! - l)t~ 
lo! - ~ · 
l'(I U.,._lf.G11 
1o1 r-o,,u,,io 
1o1 ,-~ 

I0) - 1).0fJ 

lo! 1Cl lf.G11 
l'(l --lf.G11 
IO) - fD.O· 

lo! --...l)tl) 01- -1o1-~ ...... ~-"' 01--01- -lo! ,U l)lf)«I 
IO)--IC-l>I) 
1o1 - - ~ 
IO) - lf.G11 
IO) ,,...,__fD.bl) 
IO) - ~ -

+86 400 828 5068 

No. 101, J i.,:irigji:in9 

SUU!Ou 216000 

Ji).n? Province, P. 

'&•A•N.e l.l'OOtl&..Ctl 

,. _,...,., ., __ 
.. --..!).ft) 

., __ 
- - fD.bl) (III C-lt-0:I 
tllO '--P ,....,, _, ., _ .,. .,,, .. ....._ ... 
"'° °'""""--lf.G11 ,. _ .,. 

., _ .., 
(IIIO....-- lf.-0!1 
(III C-1).0S} 

tllO C~ ~ 

., __ 
C.---"(O..G11 

tllO l)OC,H'•fD.O• (lll to'l'~O 
,. __ ., _ ..,, 
tllO Old:<CS..,00 (ol tlt-.o,p'•lf.4'! ,. __ 
- ---!)OS} .. -... 

., __ 
(Ill ~-l)t~ 
(111 ~ 1).Gl'J .. ,--p.o· (111 - (Cl>I) 

.. ,-• • i:- (Ill -•~ 
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S1UDple c·ode 
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Color 

Odor 

Texture 

Pbysiral inspection 

Page: 1/1 
Ce n ificate No.: PR·19-SU-000051-01 

502-2019-00010197 

DHA oil 
Ught yellow 

Ha,;c tltc sptcW odor oftb1s product 

Oi.ly liquid 

502-2019-00010191 

PhOf'ld! •66 40tl 828 $088 
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=:~ eurofins 
Analytical Report 

Preliminary report Page 1/7 
PR-19-S U-000049-0 1 

Sample Code 

Certificate No. 

502-2019-00010195 

PR-19-SU-000049-01 

Report date 25-Mar-2019 

II IIIIII II IIII IIII II II II 111 11111111111 11 
HuBei Fuxing Biotechnology CO .. LTD 

Ya.nrongWu 

N0.18Fuxing Street. Che-nhu Town. 

Hanchuan. H ube-i, P.R. China 

Fax 0086 0712-8741957 

01.W'~: 5Da-2019-0001019SJ PR· 19-SU-Ol0049-01 

Client Sa.,,..:ile Code: 0 18111401J 

Sample dHCribed u : OHAltUI 
Sa,nple Pacb-9'19= Sealed m- 1 be>~ e 
Sa,nple ,u.,:ption da1e: 20-Feb-201 9 

Ana'r/sis $Ul'ting da~e:: 20-Feb-201 9 
An.at/sis ending date: 22-M:i.t-2019 

ArrivfllT~ ("C) 17.6 Sa.,,..:ile W e9ft 6009°2 

Re~t-~ u..a LOO LOO 

SU007 M«curf (MS) Melhocl: BS EN 13806:2002 
Mercury (Hg) <0.005 ~·· 0.000 

SU061 M~ne,;e: (ICP .MS) Me-.hod: SS EH ISO 172~ 2016 mod. 

Manganese (Mn) <0.1 ~·· ., 
SU066 Mo'{hcien.um (ICP.MS) Me-.hod: 8S EN ISO 17~-22016 mod. 

Mol)'bdenum (Mo) <0.03 ~·· 0.0:, 

SU066 Nickel (ICP.MS) Method: BS EN ISO 17294.2 2016mod� 

Nickel (Ni) <0.1 ~·· ., 
SU060 Lu d (ICP.MS) t.klhod: BS EN ISO 17294-2 2016 mod. 

Lead (Pb) <0.05 ~·· 0.00 

SU06E Ar--..enic.(ICP-MS) Method: BS EN ISO 17294-2 2016mod� 

Arsenic (As) <0.05 ~·· 0.00 

SU06F Chtol'l"nlm (ICP.MS) Me~ : 6S EH ISO 172~ 2016 mod. 
Chromium (Cr) <0.1 ~·· ., 

SU06G ~mium (ICP.MS) Me thod: BS EN ISO 172~-2 2016 mod. 
Cadmium (Cd) <0.01 ~·· 0.01 

SU0SJ Copper (ICP.MS) Me-.hod: 6S EN ISO 17~-2 2016 mod. 

Coppe, (Cu) <0.1 ~·· ., 
SU06K Pho--..ph011.1$ (ICP.MS) Me~d: BS EH ISO 1729,:.-2 2016 mod. 

Phosphorus (P) 44.6 ~·· • 
SU618 lrot1 (ICP.OES ) Method: lmcm.sl M~od ICP.OES, ICP.OES 

Iron (Fe) <0.1 mg.'1009 ., 
Re~t-~ u..a LOO LOO 

SUS1A Pe,;ticidc Scrtt.ning(GC) Me~d: BS EH 12393:2013 
Screened pesticides 4.0Q ~·· Re~t-~ u..a LOO LOO 

SU1QZ Cronob:taer ~ . in 109 Me thod: ISO 229642017 

Cronobacter spp Not Detected /10 9 

Re~t-~ u..a LOO LOO 

SU20L "'°""' Me~ d:: M)J,,t;. 98,:1..13 Eu~MT~:~ Ph~, +86 400 828 5068 

No. 10 1. J i.,f,ngji.mg ~ NO ., 
,., 
,.. • .,.11.el.l'OOtls..cn 

s"""'" 216000 i eurofins all 
J i,n.,., P,o~~•. P. t~/.lil ~,'@; li 
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=:~ eurofins Preliminary report 

u..a 
Protein <0.1 (k=62 5) 911009 

SU217 Phf iicd Wl ~ « tion Me!hocl: ln.~m~ Me~d. O~noleptic evalua-.ion 
Physical inspection see attached 

SU227 kh Me-.hod: AON:, 941.12; AON:, 923.0S 

Ash 

SUS72 Choltt~ttd Me thod: G8 6009.12a.2016 
Cholesterol 

doa.ment 

0.03 

2305 

911009 

~·· 

LOO ., 
0.01 ,. 

LOO 

Page 217 
P R-19-S U-000049-0 1 

* Sf OXA .:dd 1 on to the GCtMSi)e$1icide ~a=ning Se lect~ Pa r3me~ct{1) Method: § 64 l f G:6 L 00.00-34 2010-09, mod. 

Tralomethrin <0.05 ~ 'kg OJlG 
* fl02S Pl'an.: ~i:erol~ a nd pbnt ~:.,nob {not ~ riched) Me':lod:: NMXL 196::201~ 

Srassicasterol 15 mg.'1009 
Cholesterol 210 mg.11009 

Campesterol 15 mg.11009 

Campestanol 1 mg.'1009 
Stigmasterol 28 mg.11009 
Vnidentifoed sterols 197 mg.11009 

S i10S1erol 68 mg.'1009 

Sitostanol+ delta-5-avenasterol 8 mg.11009 
Oelta-5.24-stigmastadienol 10 mg.'1009 
Oelta-7-stigmaS?enol 28 mg.'1009 
dW -7-Avenasterol 6 mg.11009 
Cyclo.:trtenol 3 mg.'1009 

24-t,1ethylenecyc.loartanol 3 mg.'1009 

Citrostadienol 2 mg.11009 
Total plant sterols + p lantstanots 

*JCIJW PAH .xc. :o EU 208/2006(16+1) 
~ Methylchrysene 
Benz(a)anthracene 
Benzo(a)pyrene 
Benzo(b )fluoranthene 
Benz~c)-.luorene 
Senzo(g ,h,i)perylene 
Benz* fluoranlhen 
Benzo(k}fltoranthene 
Chrysene 
Cyclopent3(c.d)pyrene 
Oibenz(a,h )anthracene 
Oibenzo(a,e)pyrene 
Oibenzo(a,h)pyrene 
Oibenzo(a,i)pyrene 
Oibenzo(a,l)pyrene 
lndeno( 1.2.3<d}pyrene 
Sum of all posmve identified PAH 
Sum PAH 4 

375 
Method: lntem.,L Ge.MS 

<1 
<0.5 
<0.5 
<0.5 

<1 
<0.5 
<0.5 
<0.5 
<0.5 

<1 
<0.5 

<1 
<1 
<1 
<1 

<0.5 
Inapplicable 
Inapplicable 

*"'""' p.,11.11n (oil) M c~ d:: lntem:il, LC-MS/MS 

mg.'1009 ------------------

••• 
••• 
••• 
••• 
••• 
••• 
••• 
••• 

••• 

Patu1in <5 ~ & 

* JCAf2 A-'btoxi~ 8 1, 6 2. G1, G2 {f.,l$, oib, lecithin. egg powder) Method: in:em:il method ~ ed on EN 14123 
AflatolOn 8 1 <0.1 1,191kg 0.1 

Ail atol0n 82 <0.1 ~ 0.1 
AflatolOn G1 <0.1 1,191kg 0.1 
AflatolOn G2 <0.1 1,191kg 0.1 

No. 10 1. J i.,f,ngji.mg 

SUU!Ou 216000 

J~n? Province, P. 

Phone +86 400 828 5068 ,., 
v.·a·11.el.l'OOtls..cn 

DHA-Rich Oil (Hubei Fuxing) 

73 



  

 
 

 

=:~ eurofins Preliminary report 

Sum of all positive Aflatoxins <0.4 
* JJW2Z S:wgm.,t«j~n Method: lmcm~ . LC.MS/MS 

Sterigmatocystin <10 
* LWOXO Oomoie ,Kid, Oft, Me~ od:: In hoU$Ctrtethod (210}. LC-MS 

Amnesic She~ sh Poison. Dornoic Acid Nol Detected 
Amnesic She~ sh Poison. Dornoic acid <3.0 

* QA.OOf Peroxide V:iu'I:. Method: AOCS Cd 8-63 

Peroxide value 
*QA.OOI Acid V,,rtr- Me-.hod: AOCSCd Sd-63 

Ac.id val.Je (mg KOH/g) 
Free fatty acids (as oleic acid) 

<0.1 

0.38 
0.19 

* QA.01L p.Ani~6nc Value Melhod: AOCS Cd 18.90 
p-lWSid:i,,e Valle 5.7 

* QA.Q2l Color (lovilond $c.).lc) Me thod: AOCS Cc 13e-9t ISO 16306 
Color, red sca'.e. 1 inch eel path 0.9 
Color, yellow scale, 1 inch cell palh 9 

* QA.03' f ~r,~ (IAC-l.C.MSMS) Method: JAOAC, 92 (2), 496. 
Fumonisi'\ (8 1+82+83) <30 
Fumonisi'\ 8 1 
Fumonisi'\ 82 

<10 
<10 

Fumonisi'\ 83 <10 

* QA.04.E Re--...idval Solvetit$ (GC.MS) Method: AOCS Cg ~-~ 
1, 1.1· TrichlOf'Ol:'th.Jne <0.2 
1,1.2-TrichlOf'Ol:'th.Jne <0.2 
1.2-Oichloroethane 
1.2-DimE-thOxyE'th.Jne 
1-Butlnol 
2-Hexanone 
Acetone 

Benzene 
Butyl acetate 
Carbon tetrachloride 
Chlorobenzene 
Chloroform 
Cyclohexane 
Oich1oromE-lhane 
Ethanol 
Ethyl acetate 
Heptane 
Hexane (sum of n-hexane, iso and 
3-methyl pentane) 
lsopropanol 
Methanol 
Methyl Ethyl Ketone (MEK) 
Methyl-ten-butylether (MTBE) 
Tetralin 
Toluene 
T rich1oroethylen,e 
Xylenes (sum) 

* QA.062 Pol{cliori'ia-:cd Bi,heri{b (Oil~ & F :iu) 
PCB 1 
PCB 101 
PCB 104 
PCB 105 

<0.5 
<1 
<1 
<1 
<1 

<0.1 
<0.5 
<0.5 
<0.5 
<0.1 
<02 
<0.1 

<1 
<1 

<02 
<0.5 

<1 
<1 

<02 
<02 

<5 
<02 
<0.1 
<02 

Method: ASU L00.00-34 

<0.01 
<0.01 
<0.01 
<0.01 

UM LOO 

,. 
""· • 

mg KOtl!9 OJ)G 

% O.OI 

~·· ~·· ~·· ~·· ~·· ~·· ~·· ~·· ~·· ~·· ~·· ~·· ~·· ~·· ~·· ~·· ~·· ~·· ~·· ~·· ~·· ~·· ~·· ~·· ~·· ~·· 

,. ,. ,. ,. 
.. , .. , 
••• 

., 
••• 
••• 
••• ., .. , ., 
, .. , 
••• 

, .. , .. , 
• .. , ., .. , 
O.Ot 

O.Ot 

O.Ot 

O.Ot 

Phoni=, +86 400 828 5068 

No. 101, J i.,:irigji:in9 

SUU!Ou 216000 

Ji).n? Province, P. 

,., 
'&'A'N.e l.f'01tl&..Ctl 

LOD 

Page 317 
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•·:: -:. eurofins Preliminary report 

Re~t-~ u..a LOO LOO 

PCB 118 <0.01 ~·· 0.01 
PCB 126 <0.01 ~·· 0.01 

PCB 128 <0.01 ~·· 0.01 

PCB 138 <0.01 ~·· 0.01 
PCB 153 <0.01 ~·· 0.01 

PCB 170 <0.01 ~·· 0.01 

PCB 18 <0.01 ~·· 0.01 

PCB 180 <0.01 ~·· 0.01 
PCB 187 <0.01 ~·· 0.01 

PCB 188 <0.01 ~·· 0.01 

PCB 195 <0.01 ~·· 0.01 
PCB 201 <0.01 ~·· 0.01 

PCB 206 <0.01 ~·· 0.01 

PCB 209 <0.01 ~·· 0.01 
PCB28 <0.01 ~·· 0.01 

PCB29 <0.01 ~·· 0.01 

PCB 44 <0.01 ~·· 0.01 

PCB50 <0.01 ~·· 0.01 
PCB52 <0.01 ~·· 0.01 

PCB 66 <0.01 ~·· 0.01 

PCB 77 <0.01 ~·· 0.01 
PCB 8 <0.01 ~·· 0.01 

PCB 87 <0.01 ~·· 0.01 

Sum Non-Dioxin-Like PCSs <0.01 ~·· 0.01 
(28+52 +101 +138+153+180) 
Total PCB <0.1 ~·· ., * 0A0"1 Ochr=xin A (H.PLC-FLD) Me thod: AOAC 2000.16 

Ochratoxin A <1 -•= l ~M f ,,.tt{ Acids, tef,)tive :i.tt:i. % (GC-FIO) Method: AOCS Ce 1f.96 

Total Trans Fatty Acids 0.15 % off:r.t{ 0.01 

.xid~ 
total trans fatty acids C18:1 <0.01 % off:r.t{ 0.01 

.xid~ 
total trans fatty acids C18:2 (without 0.15 % off:t:t.{ 0.01 

CLA) .xid~ 
total trans fany acids C18:2 + C18:3 0.15 % off:t:t.{ 0.01 

.:,ccicb 

total trans fany acids C18:3 <0.01 % off:t:t.{ 0.01 
.:,ccicb 

* 0A282 f rtt F:t:t{ Acid • .» Oleie Me!hocl: AOCS C:,. i».:::.o 
Free fatty a cids as oleic acid 0.20 " 0.01 

•=• ln~bl'e lmp.irititt Method: AOCS C:,. 3,)4 

lnsolrble irnpwities <0.01 " 0.01 

* 0A.o13 TOMph.erte (GC-MSMS) 

Toxaphene Par1.:tr 26 <I.OQ ~·· 0.01 
Toxaphene Par1.:tr 50 <I.OQ ~·· 0.01 

Toxaphene Parlar 62 not anaJyza.ble ~·· 0.01 

* QM6() Sulfar,)t.e (Vegiede.x) 

Sutta!late (Vegedex) <0.02 ~·· 0.02 

* QA.867 Silicon (ICP.Af S ) Melhod: AOCS C:i. 17.01 

Siicon (Si) 3.9 ~ 'kg 

* QA.967 U~ponifi:i.bk! M.:itr.er (Elh{I e-Mr ext) Melhocl: AOCS C:i. 6b-53 
Vnsaponifiable ma.tter 1.58 % OJ)G 

* 0AA07 Vomi:OJl'in (Deoxfri~.:ilenol. DON) LC.MSMS Method: Food AdditCon::un Pm.A. 2013:30(3}.641-9. 

No. 10 1. Ji:i'.irigji:i.ng 

SUU!Ou 216000 

J~n? Province. P. 

Phone +a6 400 828 5068 ,., 
,,. ........ e~ s..cn 

Page 4/7 
PR-19-S U-000049-0 1 
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=:~ eurofins Preliminary report 

u..a 
Vomitoxin (Deoxynivalenol} <50 

* 0AA19 z~~ e!IO~ (LC-MSMS) Me thod: f ood Addi: Cont,:tm P~rtA, 201S:S0(3),641-9. 

Zearalenone <25 ~ 

• aooag F:t:t{Acid~ 6 &S%WNI 
C0S:O Oct.anoic (Caprylic) 
C10:0 Oecanoic (Capric) 
C11 :0 Undec.anoic (Hendecanok) 
C12:0 Oodec.anoic (Laurie) 
C14:0 Teoadecanoic (Myristic) 
C14:1 Tetradecenoic (Myristoleic) 
C15:0 P entadecanoic 
C15:1 P entadecenok 
C16:0 Hexadecanoic (Patnitic) 
C16:1 Hexadecenoic (Patnitoleic) 

C16:2 Hexadecadienoic 
C16:3 Hexadecaoienoic 
C16:4 HeX3dK.ltt-trJtnoic 
C17:0 Heptadecanoic (Margaric) 
C17:1 Heptadecenoic (Margaro'leic) 
C18:0 Oct.adecanoic (Stearic) 
C18:1 Oct.adecenoic (O!ek + isomers) 
C18:2 Octadecadienoic (linoleic + 
isomers) 
C18:2 Oct.adecadienoic Omega 6 
(lm!eic) 
C18 :3 Oct.adecatrienoic (lino ,enic + 
isomers) 
C18:3 Octadecatrienoic Omega 3 
(~ lnolenic) 
C18:3 Octadecatrienoic Omega 6 
(Gamma Linolenic) 
C18:4 Oct.adecatetraenoic Omega 3 
(Stearidonic) 
C20:0 Eicosanoic (Arachidic) 
C20:1 Eicosenoic (Gondoic + isomers) 
C20:2 EicosadienoN: Omega 6 
C20:3 Eicosatrienoic 
C20:3 Eicosatrienoic Omega 3 
C20:3 Eicosatrienoic Omega 6 
C20:4 Eicosatetraenoic (Arachidonic + 

isomers) 
C20:4 Eicosatetraenoic Omega 3 
C20:4 Eicosatetraenoic Omega 6 
(Arachidonic) 
C20=5 Eicosapentaenoic Omega 3 
C21 =5 Heneicosapentaenoic Omega 3 
C22:0 Oocosanoic (Behenic) 
C22:1 Oocosenoic (Erucic + isomers) 
C22:2 Oocosadienoic Omega 6 
C22:3 OocosatrienON:, Omega 3 
C22:4 Oocosatetraenoic Omega 6 
C22=5 Oocosapentaenoic 
C22=5 Oocosapentaenoic Omega 3 
C22=5 Oocosapentaenoic Omega 6 

No. 10 1. J i:i'.irigji.:in9 

SUU!Ou 2'16000 

J~n? Province, P. 

Method: AOCS Ce 2-66 AOCS Ce 1-62 
<0.02 " <0.02 " <0.02 " 0.04 " 0.46 " <0.02 " 0.80 " <0.02 " 22.30 " 0.13 " <0.02 " <0.02 " <0.02 " 0.99 " 0.02 " 12 5 " 329 " 6.99 " 

6.88 " 
0.91 " 
0.76 " 
0.15 " 
0.11 " 
027 " 0.06 " 0.04 " 023 " <0.02 " 023 " 1.09 " 
0.50 " 0.59 " 
023 " <0.02 " 0.16 " <0.02 " <0.02 " <0.02 " 0.06 " 10.96 " 0.06 " 10.90 " 

Ph~ , +a6 400 828 5068 ,., 
,,. ........ e~ s..cn 

LOO .. 
,. 
0.02 

0.02 
0.02 

0.02 

0.02 

0.02 
0.02 

0.02 

0.02 
0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 
0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 
0.02 

0.02 

0.02 
0.02 

0.02 

0.02 
0.02 

0.02 
0.02 

0.02 

0.02 

0.02 
0.02 

0.02 

0.02 
0.02 

0.02 

LOO 
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=:~ eurofins 
C22:6 Oocosahe.ic.;.1enoic Omega 3 
C24:0 Tetracosanoic (lignoceric) 
C24:1 TetracosenoN: (Nervonic) 
Sum of Omega 3 lsorners 
Sum of Omega 6 lsorners 
Total Fat .3S Triglycerides 
Total Fatty Acids Cale. 
Total Monounsaturated Fatty Acids 
Total Potyunsarurated Fatty Acids 
Total Saturated Fatty Acids 

* QD1M Moet\l~ b{ KM Flffll« Met!tod: AOCS ~ 2, .84 
Moisture. Kart Fischer 

Preliminary report Page 617 
PR-19-SU-000049-0 1 

R.e,;ul-~ UM LOO LOO 

38.78 " 0.02 

0.15 " 0.02 

<0.02 " 0.02 

40.45 " 0.00 

18.85 " 0.00 

93.15 " 
., 

89.35 " 
., 

3.50 " 0.00 

59.40 " 0.00 

26.44 " 0.00 

0.02 " 0.01 

* SffED Pe,;ticide ~ reenirig u~irtg LCIMSfMS in br::/ food S etemd P.,.-arneter(~) Me t!tod: § ~ LFGB L 13.04-6 2013.06. mod. 

Liruon <0.01 ~'kg 0.01 

Sromacil <0.01 ~'kg 0.01 

Pyrethrins <0.1 ~'kg 0.1 

* UMBYM Ye~ ~-Mo..td E <10 >1600 /g (1) PCCG-P AOAC 997.02 Met!tod: AOAC997.02 

Moulds <10 duf9 
Yeast <10 ""'• * UMCP-8 $.).lmonell:,. D ~ P re$ 1'16 ml AOAC-RI 121601 Method: AOAC..'\I 121601 

Satnonela Nol Detected 126 m1 

* UMU10 Coliforrt1$ /ml AON;. 991.14 Method: AOAC 991.14 
Coliforms <10 dufml 

COMMENT 
Th:> con:ent or w,a1 plant s:et1n ana p1a1tsun«s o::,es not con.1.Mn cr.o1es:fflll ana non-4--0Kme:n)'I sterol$ (Le. cyCIOOnenol 
2!,-metny,enecyctoar.ao01. ana «:ro&rattenol). 

List of screened molecu1es r = limrt of quantification) 

SUS1A Pesticide Scrttnil'l9(GC) (LOO" tf191k9) 
IO) ~ IC--«! tllO - lf-"'I (Ill - !)OS} 
IOl --lf-0:I tllO - (UII (Ill - l)t~ 
IO) .......... fD.O. .. --...t,11).t(I (Ill ___,_,,«I 
IO) C.• • fD.,00) .. '-~ "" c.rc..-r..-e,.n-01- IO) ~ fD.,.01) 
1'(1 ~ 1.-..lf.OII 
IO) (--fD.,.q 

IOl c__, .. .,.,,c-~ 
IOl tm.Y·fD.O• 
I0) 01i1114-- p '""""' 

""' IO) --•11-1).Gl'J 01- -1'(1~-l)Gl'J 
IO) C-lf-0:I 
..:i,-~ 

..:i , _ _ , - · --.. ~ IO) - � - -.Cl) 
l'(I ICll- lf.OII 
..:i --..,..u,,-... , 01- -01-I0) - 1)1) 

..:i - 1u11 

IO) oa-~ • 
IO) .....--.,.tf.(,11 
IO) PCll:flf.OII 
I0) --1).0fJ 
IO) ~ (UII 
IO) ,..,.,... lf.G11 
IO) ~ l).Goll 

• - 1'"-!0 .. - -.. C,,,..,,,,,-.- lf-'"1 
tllO C-...--lt«I 

.. OCO.•P-•l)t(I 
tllO llM', H'•lf.G11 
l'4 0ld'"- - ~ .. , ,. __ 
- ~ !)«I 
tllO C.-l)t~ 
.. , - tt.cei 
.. , _ 1C-.Cl) 

.. -... tllOflO\- l)t(I ,._ ... .. . .. ·-- (0,0:I ,. _ .., -~--... .. - ... tllO l'CIIW!fD.,.O. 
t110 K IIUl).t(I 
.. -.. .... ,,'11 
.. ,.._.,..,.fD.,.01) 
tllO"'-- lf-'"1 
.. ,.__lf.G11 

•«-O 
(111~-l).tt) 
(Ill ~ fD...011 
"" ~ --«I ., _ ... 
(Ill 000,Nl· fD.01) 
(Ill ----!)OS} 
., __ 
(Ill - ~ · ., ..._.,,, .. -(111 ,--,-1).Gl'J 
(lll r-l)tl) 

.. -(III IICH,..-.P-0. 
(ol lJl'__,.,,!Ul) 

(111 - l)tl) (111 _ ___ (,...I) 

(ol \lo- lf.(IO! 

"" *-~I) ., __ 
(Ill l'CI Ul lf.G11 
(111 ~-l)«I 
(111 - !Ul) 
(Ill ~ ~ -
"" """- l)Gl'J "" ~ ~-

Ph~ , ,., 

IO) - fD.O· 
IOl -""• lf.OII 
IO) - lf.OII 
IO) ~ l).OfJ 

I0)~-1)«1 
IO) C-lf.OII 
l'(I C-1)0$) 
lo! c""'""" lf«I 

lo! toe. o,p'•l)«I 01- -1o1 -...1t.cei 

lo! - l)t~ 
lo! - ~ · 
l'(I U.,._lf.G11 
1o1r-o,,u,,io 
1o1 ,-~ 

I0) - 1).0fJ 

lo! 1Cl lf.G11 
l'(l --lf.G11 
IO) - fD.O· 

lo! --...l)tl) 01- -1o1-~ ...... ~-"' 01--01- -lo! ,U l)lf)«I 
1o1 - - IC-l11 
1o1 - - ~ 
IO) - lf.G11 
IO) ,,...,__fD.,.01) 
IO) - ~ -

+86 400 828 5068 

No. 101, J i.,:irigji:in9 

SUU!Ou 216000 

Ji).n? Province, P. 

'&•A•N.e l.l'OOtl&..Ctl 

,. _,...,., ., __ 
.. --..!).ft) 

., __ 
· - fD.,.01) (III C-lt-0:I 
tllO '--P ,....,, _, ., _ .,. .,,, .. ....._ ... 
· °'""""--lf.G11 ,. _ .,. 

., _ .., 
(IIIO....-- lf.-0!1 
(III C-1).0S} •c~ ~ 
., __ 

C.---"(O..G11 
llt l)OC,H'•fD.O• (lll to'l'~O 
,. __ ., _ ..,, 
.. Old:<CS..,00 (ol tlt-.o,p'•lf.4'! ,. __ 
- ---!)OS} .. -... 

., __ 
(Ill ~ - l)t~ 
(111 ~ 1).Gl'J ... ,- -p.o· (lll - (Cl11 

... , - • • i:- (Ill - • ~ 
1s..11--..... - "'AA.:.s.ltl~ Q .. , 

· --!)to) ., _ .,., 
__ _..,_._. fD.,.01) 

.. - -1 ... 0 
(Ill IICH, - l t l'1! 
"" "---• fD.O· 

· - - !)Cl) (ol - lf.(IO! 

• --tt.G11 (111 - l)tl) 
llt -"l)."l (111 _ _,,_,o.q 

· --!).Goll ., _ ... 
_ _ .......,._ fD.,.01) .. - -cs,.ollfll~ 
· --If-OIi (Ill ~ !).fl) 
llt l'CIIWfD.,.O. (Ill l'Cl * (O..G11 .. ' --..,, (Ill - ..... ,,e:, 
llt "-'-lf-OII (Ill ---If.Gil -~-.o:i (Ill - .... fD,m) ... ,,__,..., (111 ~ 1).t:J 
.. 0 P I , IJ.G11 C,,1 - 1).0fJ 

DHA-Rich Oil (Hubei Fuxing) 

77 



  

 
 

 

=:~ eurofins Preliminary report 

IIO l _ fl.O_ (lll t--(t.eaa 
110 l H4<,4 .... - l '!lll!Q (Ill ~•-.. .,,f)t:J 

""' ... W...- fDJ,G) "" t,w_ ,,., "1 - -
SIGNATURE 

era"' W :i.ng 

Authorized Si-,.=rf 
EXPLANA.TOR.Y NOTE 
LOO: Ufl'litof Own'.ffic;:i.:ion 

Shrle Xioe 

Au':'!orized Sigri:r.or{ 

" CHAS ti OAKKS =CMA. 
< LOO: Bebw Lin-it od" OuMtti!ic:.iition 1r m~ M the t.e:.~ i ~ ~lxon~~ d wittm Eul'Off'l:i, group 
N!A mean,; Not applic:ible • me::i..n~ the t.e:;t ~ ~ bcontnaed o~ e Eurofin~ gro,.p 

Sum compoun cb re~ !-~ a re c:~ cuf;:!lted i-om !he r ~ ..t~ of ~ ch q u.:,.111:L.r,ed C:O!Tf)0 11n d a ~ !-et b{ r egoJl:tfon 

Page 7n 
PR-19-SU-000049-01 

-~--fl.Oil') Ool ~ • tt-cal 

(111-IC-.tl) 

The te"Alt(~) Wale(~) om{ :o the item(~) \e!>~ed and i~(.:ite) on'lf for n w nal tr"...e t,{ the d ien: and not fw publ'td{ ~:iil:ible :1$ evidence� 

Thi$ a n~{'C.c:~ ~ ort ~h,d not be rept0d'uc:ed except Fl full, 'Mlhout wri~ n ;,ppt'OY~ of th-.! b bor3r,orf. 
Eurofin~ G,e,,,..r.,1 Te= s,.nd Coner~ ~ . 
For~ on belt~ of Eul0511$ T ec:hriolog{ Se,vic:e (Suzhou) Co., b :I 

END OF REPORT 
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Sample code-

Sample na1De 
Color 

0<101· 

T.-xtw't' 

Physical ins1>ertion 

Page: 1/1 
Cen ificate No.: PR-19-SU-000049-01 

502-2019-00010195 

DHA oil 

Ligbr yellow 

H.:rvc the-: spew) odor of this produ:t 

Olly liquid 

502-2019-00010195 

Phone +66 ~ 828 ,088 ,u • ti6 512 6878 5965 
w.-,,t.k.lfOIIM.<.tl 
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::~ eu rofi ns 
Analytical Report 

Preliminary report Page 1n 
PR-19-SlJ.000048-01 

Sample Code 

Certificate No. 

502-2019.00010194 

PR-19-SU.000048.01 

Report date 2=ar-2019 

II Ill I I I II IIII IIII II II II II I II II I II II I I II HuBei Fuxing Biotechnology CO •. LTD 

Y aruongWu 

N0 .18 Fuxing Street. Chenhu Town. 

Hanchuan. Hubei, P.R. China 

Fax 00860712-874 1957 

Our ~ : 502-2019-00010 194/ PR-19-SU-000~-01 

a ient S.at'l"file Code: D18122601J 

S."'f)ile dHCribed • $; DH ..... 

s.n,i,e Pacboing: Se,:,led m~ bcsnl'e 

S."'f)ile ,e,c:epiion da1e:: 20-Feb-2019 
Ana1sis ?.atting dw.: 20-Feb-2019 
AMif sis endJlg d'll'II::: 22-M.:ir-2019 

Arrival T ernpen.-.ure \ C) 17.6 - kW• ...,., 
Re--...ul-~ Uri~ LOO LOO 

S'-'l07 Mercurf (MS) Me~: BS EN 13806:-2002 

M• «wy (Hg) <0.005 ..... o.oo, 
SU061 Mang-~,;e (JCP.MS) Me~: BS EN ISO 17294-2 2016 mod. 

Manganese (Mn) <0.1 ..... o., .,.., .. Molfbden.y m (ICP.MS) Me-.hod: BS EN ISO 17294-2 2016 mod. 

Moiyl>dffun (Mo) <0.03 ..... 0.0> .,.., .. Nickel (ICP.MS) Me':locl: BS EN ISO 17294-2 2016 mod� 

Nickel (Ni) <0.1 ..... o., 
S'-'l60 l e.:.d (ICP-MS) Me~ ocl: BS EN ISO 17294-2 2016 mod� 

Lead (Pb) <0.05 ..... '·" .,.., .. APAric(ICP-MS) M~ : BS EN ISO 1729L2 2016 mod� 

Arsenic (As} <0.05 ..... '·" .,..,., Chromium (!OP.MS) M e-.hod:: BS EN ISO 17294-2 2016 mod. 

ChrontUTI (Cr) <0.1 ..... o., 
S'-'l6G C:id'mi11m (ICP-MS) Method: BS EN ISO 1729,:.-2 2016 mod. 

Cadmirn (Cd) <0.01 ..... 0.01 . ,..,., ~ (ICP.M-$) Method: BS EN ISO 1729,:.-2 2016 mod . 

Copper (Cu) <0.1 ..... o., 
S'-'l61< Pl=phon..t$ (ICP-MS) Me,tiod: BS EN ISO 17294-2 2016 mod� 

Phosphorus (P) 39.3 ..... ' SU618 Iron (ICP.OES) Method: klr.em:d M e-.hod ICP.OES. ICP.OES 
Iron (Fe) <0.1 mg.11009 o., 

Re--...ul-~ Uri~ LOO LOO 

SUS1A Pe!>'!icide Screet1irig(GC) Method: BS EN 12393:2013 
Screened pes6cides <LOQ ..... 

Re--...ul-~ Uri~ LOO LOO 

SU10Z Cf'onob:latt ~ . in 10g Me-.hod:: ISO 22964:2017 

Cronobae1erspp Not Detected 110 9 

Re--...ul-~ Uri~ LOO LOO 

SU2<1. ProteFI Method: AOl,f;. 984.13 

EIJfCl&ns Tech.SIN'lke ( - PhM< +86 400 828 5088 

N'o. 101. Ji.:i'.irigi~ ~ D · ~~ 
,., 

Su:hou 216000 
,,..,.w . ..uronn.s..cn 

I! eurofins ~ 
k.~ Province.. P. ,. .. 

';) 
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::~ eu rofi ns Preliminary report 

Protein 
SU217 Phf ~ .:i.l Wl~crion 

Ph)'Kal n5pection 

Uri~ 

<0.1 (1<=625) gl'I00 9 
t.k!hod: Int.em-" M e-.hod, Org~ptic ev:i.'u=on 

see attached 
document 

SU227 

su,n 

N h Me-.hod::M>AC 9,:.1.1t M>AC 923.CS 

Ash 

Cholesterol 

0.05 

1200 

ef'I00 9 

..... 
Uri~ 

LOO 

,., 

0.01 

" 
LOO 

LOO 

LOO 

Page 2/1 
PR-19-SlJ.000048-01 

* SFOXA add 1 on rio lhc GCIMS.pe:.xidc ~ eringSetccted P.:i.~ etcr(~) Method: § ~ LFGB L 00.~ 2010.09, mod. 
TralorrtE-thrin <0.05 mg'kg 0.0$ 

* FL023 Pl.:int ~ = I~ .wid pl~ !-~:inol~ (not e nriched) Method: NMXL 198:2014 

8rassicas1erol 10 mg.11009 1 
Cholesterol 
Campesterol 
Camp«tan<>I 
Stigmasterol 
Unidentified sterols 

Sitosterol 
Sitostanol+ delta-5-aven.lStel'OI 
Oelta-5.24-stigmastadienol 
Oelta-7~,3S'!enol 
delfla• 7-Avenasterol 
Cycloartenol 
24-Methylenecydoart:mol 
c-
Tota1 plant S?erols + plant st.Jnols 

* JCO<JV PN1 a« . 10 EU 20812006(15+1) 

>M• thylclvysene 
Benz(a)anthracene 
Benzo(a)p)ffM 
Benzo(b }fltoranthene 
Benzo.(c} flucnne 
Benzo(g,h,i)perylene 
Benzo-(j}-ruotanthen 
Senzo(k}fluoranthene 
Chrysene 
Cyclopenta(c,d)pyrene 
Oibenz{a,h )antl'lracene 
Oibenzo(a.e)wene 
Oibenzo(a.h)wene 
Oibenzo(a.i)wene 
Oibenzo(a.l)wene 
lndeno(1.2.3-cd}pyrene 
Sum of al ~ve identif,ed PAH 
Sum PAH4 

114 
5 
1 

10 
116 
23 

6 
3 

13 
1 
2 
3 
1 

188 
Method: Int.em~ . GC.MS 

<1 
<0.5 
<0.5 
<0.5 

<1 
<0.5 
0.6 

<0.5 
<0.5 

<1 
<0.5 

<1 
<1 
<1 
<1 

<0.5 
0.6 

Inapplicable 
* JOQM P.:i.:ulin {oil) Method: ln~I. LC.MS.'MS 

mg.11009 
mg.11009 

mg.11009 
mg.11009 

mg.11009 
mg.11009 

mg.11009 
mg.11009 
mg.11009 

mg.11009 
mg.11009 

mg.11009 
mg.11009 

mg.11009 

~·· ~·· ~·· ~·· ~·· ~·· ~·· ~·· ~·· ~·· ~·· ~·· ~·· ~·· ~·· ~·· ~·· ~·· 

' ••• 
••• 
••• 
' ••• 
••• 
••• 
••• 
' ••• 
' 
' 
' 
' ••• 

Patulin <5 pg,1(9 5 

* JCAF2 Afl.:i.:oxi~ 8 1. 62, G1. G2 {fo•t,,;,, oil~. lecithin. egg ~ r) Me-.hod:: intb-n~ me~ ~don EN 1~123 
Aflatoxin S1 <0.1 pg,1(9 0.1 

Aflatoxin S2 <0.1 pg,1(9 0.1 

Aflatoxin G1 
Aflatoxin G2 

<0.1 
<0.1 ~·· ~·· 

Phone +U 400 828 5088 ,., 
,,. •• w . ..uronn.s..cn 

,., 
,., 
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::~ eu rofi ns Preliminary report 

Re--...ul-~ 

Sum of al pos!tive Aflatoxins <0.4 

*' JW2Z Stff'igm~l«f$-.'¥a Method: lnr.em~ LC.MS/MS 
Sterigmatocystin <10 

*LWOXO Domoic.:,cid, OA Me-.hod:: In ""°'-'~ method (210). LC.MS 

Amnes;c She.tfish Poison, Domoic Acid Not Detected 
Amnes;c She.tfish Poison, Domoic acid <3.0 

*""'Of PetO.ll'ide V.:i..!ue Method: AOCS Cd a.63 
Peroxide V3!Ue 1.1 

* " ' '"" 
AcidV.,r~ M~: AOCS Cd Sd-63 

Ac.id value (mg KOH/g) 0.38 
Free fatty acids (as oleic acid) 0.19 

* GWJ1L p~c V.:i..'\oc M~od: AOCS Cd 16-90 

s>Anisidine Va\te 2.8 
* CW>2l. Cobr (Lovbond Sc~e) Me-.hod:: AOCS Cc 1Sc-92; ISO 16306 

Color. reds~ . 1 inch cell path 0.9 
Color. yeflowscale, 1 inch cell path 9 

* GW>3' fumorrdn~ (tA.C-LC.MSMS) Me-.hod:: JN:JAC. 92 (2), ~96. 
Fumonisin (81+82+83) <30 
Fumonisin 81 <10 
Fumonisin S2 <10 
Fumonisin B3 <10 

* GWJ4.E ~ idw l Solven~ (GC.MS) Me-.hod: AOCSCg 4-94 
1,1.1-Trichloroe-thane <0.2 
1,1.2-Trichloroe-thane <0.2 
1.2-Dichloroed\ane 
1.2-Di-nethoxyE-thane 
1-Sutanol 
2-Huanone 

Acetone 
Benzene 
Butyl acetlte 
Carbon tetrachloride 
ChlorobenZEne 
Chloroform 
Cyclohexaroe 
Oichlorornethanie 
Ethanol 

Ethyl aCE-tlte 
H• ptane 
Hexane (SlW'l"I ofn-hexane. iso and 
3-methyl pentane) 
lsoprq,anol 
M• lhanol 
Methyl Ethyl Ketone (MEI() 

Methyl-ten-butylether (MTSE} 

T•<mn 
Toluene 
T richb'oE-thylene 

Xylenes (SlW'l"I) 
* CWJ62 Po..'{chbm.:t:ed BiphenJb (Ob & f -,~) 

PCB 1 
PCB 101 
PCB 104 
PCB 105 

<0.5 
<1 
<1 
<1 
<1 

<0.1 
<0.5 
<0.5 
<0.5 
<0.1 
<02 
<0.1 

<1 
<1 

<02 
<0.5 

<1 
<1 

<02 
<02 

<5 
<02 
<0.1 
<02 

Me lhod: ASU l 00.00-3,:l. 
<0.01 
<0.01 
<0.01 
<0.01 

Uri~ ~·· ~·· 
~~ 

....... 
mgKOW9 

" 

~·· ~·· ~·· ~·· ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... 
..... ..... ..... ..... ..... ..... ..... ..... 
..... ..... ..... ..... 

Phone +86 400 828 5088 

N'o. 101. Ji.:i'.irigi~ 

Su:hou 216000 

k.~ Province.. P . 

,., 
,,..,.w . ..uronn.s..cn 

LOO 

,0 

o., 

o ... 
0.01 

,. 
" " 
" 
0.2 

0.2 

o., 

o., 
o., 
o., 
o., 
o., 
0.2 

o., 

0.2 

o., 

' 0.2 

0.2 

0.2 

o., 
0.2 

0.01 

0.01 

0.01 

0.01 

LOO 

Page 3/7 
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-:. PR-19-SU-000048-01 

Re--...ut-~ Uri1 LOO LOO 

PCB 118 <0.01 ..... 0.01 

PCB 126 <0.01 ..... 0.01 

PCB 128 <0.01 ..... 0.01 

PCB 138 <0.01 ..... 0.01 

PCB 153 <0.01 ..... 0.01 

PCB 170 <0.01 ..... 0.01 

PCB 18 <0.01 ..... 0.01 

PCB 180 <0.01 ..... 0.01 

PCB 187 <0.01 ..... 0.01 

PCB 188 <0.01 ..... 0.01 

PCB 195 <0.01 ..... 0.01 

PCB 201 <0.01 ..... 0.01 

PCB 206 <0.01 ..... 0.01 

PCB 209 <0.01 ..... 0.01 

PCB 28 <0.01 ..... 0.01 

PCB 29 <0.01 ..... 0.01 

PCB 44 <0.01 ..... 0.01 

PCB50 <0.01 ..... 0.01 

PCB 52 <0.01 ..... 0.01 

PCB 66 <0.01 ..... 0.01 

PCB n <0.01 ..... 0.01 

PCB 8 <0.01 ..... 0.01 

PCB 87 <0.01 ..... 0.01 

Sum Non-Dioxin-Like PCBs <0.01 ..... 0.01 

(28 +52+101 +138+153+180) 
Total PCS <0.1 ..... ,., 

*""'"' Od=:oxin A (HPLC.fl.D) Me,tiod: AOAC 2000.16 

Ochratoxin A <1 ~·· *"""' Ttar1:; htt{ Aci~. r ebriw :in~ % (GC-FIO) Me thod: AOCS Cc 1f.96 

T otat Trans Fatty Ac.ids <0.01 ""f,m{ 0.01 

~cid,, 
total trans fatty acids C18:1 <0.01 ""f,m{ 0.01 

~cid,, 

total trans fatty acids C 18:2 (withou'I <0.01 ""f,m{ 0.01 

CLA) ~cid,, 
total trans fatty acids C18:2 + C18:3 <0.01 ""f,m{ 0.01 

~cid,, 

total trans fatty acids C18:3 <0.01 ""f,m{ 0.01 

~cid,, 

* "'202 Fttt htt{ Acid, ~$ aeie Method: NX:SC:i.~ 

Free fany acids as oleic acid 0.14 " 0.01 

*""'"" Jn,;olub"e lmP',lri:-!~ t.klhod: AOCS ~ ~ 6 
lnsoU:>1e i"l)lrities <0.01 " 0.01 

* CWi13 lox~ (GC.MSMS) 
Toxaphene Parlar 26 <LOQ ..... 0.01 

T oxa.ph,en,e Partar 50 <LOQ ..... 0.01 

T oxa.ph,en,e Partar 62 Not Analyzable ..... 0.01 

* QM .. Suff~bote (Veg~u:) 
Sutfa!late (Vegedex) <0.02 ..... 0.02 

* ~ 67 S ikon (ICP-AES) Method: AOCS Ca 17.01 

Silicon (SI) <1 ff19'k9 
* CWl67 Vn~i!Qb"e M-,ett (E~ I d iet ext) Mdlod:: AOCS Ca 61>-63 

Vnsaponifiable matter 1.03 % 0.0$ 

* OAAfJ7 Vomito.io:in (Deo,:4niv:S:fflol. DON) LC.MSMS Method: Food Addi: Contam P-,n A. 201&30(3).541-9. 

Phone +86 400 828 5088 ,., 
,.. •• w.euronns..cn 
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Re--...ut-~ Uri1 LOO 

Vomitoxin (Oeoxynivalenol) <50 ~·· " * °"'-19 Ze.,_,~rte (lC.MSMS) Me-.hod:: food M 6t Con::un P~rt A. 2013:SO(S).~ 1-9. 
Zearalenone <25 ~·· " * 00089 F~rr:f Acid~~ 6 & S 'I.WAV Me':locl: AOCS Ce: 2-66 AOCS Ce: 1-62 
COS:O Ownoic (Caprytic) <0.02 " 0.02 

C10:0 Oecanoic (Capric) <0.02 " 0.02 

C11:0 Undecanoic (Hendecanoic) <0.02 " 0.02 

C12:0 Dodecanoic (L:turic) 0.13 " 0.02 

C14:0 T&tradecanoic (Myristic) 2.59 " 0.02 

C14:1 T&tradecenoic (Myris1oleic) <0.02 " 0.02 

C15:0 Pentadecanoic 1.32 " 0.02 

C15:1 Pentadecenoic 0.02 " 0.02 

C16:0 Hex.Jdecanoic (Palmitic} 34.82 " 0.02 

C16:1 Hex.Jdecenoic (Palmiloleic) 028 " 0.02 

C16:2 Hex.ldec:adienoic <0.02 " 0.02 

C16:3 Hex.Jdecatrienoic <0.02 " 0.02 

C16:4 Hex.ldecatetraenoic <0.02 " 0.02 

C17:0 Heptldecanoic (Margaric) 0.44 " 0.02 

C17:1 Heptldecenoic (Margaro'lek) <0.02 " 0.02 

C18:0 Octldecanoic (Ste-aric) 1.02 " 0.02 

C18:1 Octldecenoic (Oleic + isomers) 0.44 " 0.02 

C18:2 Octldecadienoic (l inoleic + 0.84 " 0.02 

isomers) 
C18:2 Octldec:adienoic Omega 6 0.78 " 0.02 

(Lino'lek) 
C18:3 Octldecatrienoic (lidenic + 0.19 " 0.02 

isomers) 
C18:3 Octldecatrienoic Omega 3 0 .13 " 0.02 

(Alpha Linolenic) 
C18:3 Octldecatrienoic Omega 6 0.06 " 0.02 

(Gamma Linolenic) 
C18:4 Octldec:atetraenoic Omega 3 0.16 " 0.02 

(Stearidonic) 
C20:0 Eicosanoic (Arachidic) 0.13 " 0.02 

C20:1 Eicosenoic (Gondoic + isomers) <0.02 " 0.02 

C20:2 Eicosadienoic Omega 6 <0.02 " 0.02 

C20:3 Eicosatrienoic 0.11 " 0.02 

C20:3 Eicosatrienoic Omega 3 <0.02 " 0.02 

C20:3 Eicosatrienoic Omega 6 0.10 " 0.02 

C20:4 Eicosatetraenoic (hachidonic + 224 " 0.02 

isomers) 
C20:4 Eicosatetraenoic Omega 3 0.50 " 0.02 

C20:4 Eicosatetraenoic Omega 6 1.74 " 0.02 

(Arachidonic) 
C20:5 Eicosapentaenoic Omega 3 0.46 " 0.02 

C21:5 Henekosapenuenoic Omega 3 <0.02 " 0.02 

C22:0 Docosanoic (Behenic) 0.08 " 0.02 

C22:1 Docosenoic (Erucic + isomers) 0.04 " 0.02 

C22:2 Doc~noic Omega 6 <0.02 " 0.02 

C22:3 Docosatrienoic. Omega 3 <0.02 " 0.02 

C22:4 Docosatetraenoic Omega 6 0.03 " 0.02 

C22:5 Docosapenu enoic 5.10 " 0.02 

C22:5 Docosapenu enoic Omega 3 0.11 " 0.02 

C22:5 Docosapenuenoic Omega 6 4.99 " 0.02 E,-,T~S:t: . -" Ph~, +86 400 828 5088 

No. 101. Ji:i'.irigi~ D -.. ., 
,., 
,.. •• w.euronns..cn 

: ""'~ :"

000 

• t rofi ns ~II ~~ rovince.. c::;: 

~~ 

LOO 
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::~ eu rofi ns 
C22:6 Docosahex.lenoic Omega 3 
C24:0 Te-tracosanoic (Lig"MXeric) 
C24:1 Te-tracosenoic (Nervonic) 
Sum of Omega 3 Isomers 
Sum of Omega 6 Isomers 
Total Fat as Triglycerides 
Total Fatty Acids Cale. 
T ota1 Monomsaturated Fatty Acids 
Total Polymsaturated Fatty Acids 

Total San.waled Fatty Acids 

*Cl016S Moi:.~1.1rc b{ K;m F~ IT.er Mc~: AOCS C:, 2e-84 
Moisture. Kar1 Fischer 

Preliminary report 

Re--...ul-~ Uri~ LOO 

33.30 " 0.02 

0.06 " 0.02 

<0.02 " 0.02 

39.67 " o ... 
7.71 " o ... 

92.76 " o., 
88.85 " o., 
0.80 " o ... 

47.44 " o ... 
40.61 " o ... 

0.01 " 0.01 

LOO 

Page sn 
PR-19-SlJ.000048.()1 

*SffED Pe$±idc ~ ring u:;ing LCIMSlMS in b:ef food Select~ P~tel(1) Me-.hod:: § 64 l FGB L 13.~ .S : 201 S-08. mod. 

Lim.won <0.01 ..... 0.01 

Brornacil <0.01 ..... 0.01 

Py<ethrins <0.1 ..... o., 
*UMBYM Yc~ Moufcl E •:10>1500 /g (1) POCG.P M>AC 997.02 Me-.hod::AOAC 997.02 

Moulds <10 du/9 
Yeast <10 ""• •uMCPa S.:i!'monell., 0 Ab$ Pttt /'26 ml AOAC-RI 121601 Me':locl: AOAC-RI 12"1501 

Satnonella Not Detected 125 ml 

* UM.M1D Cofi~/mlAOAC 991.14 Me-.hod:: AOAC 991.14 

Coliforrns <10 -., 
COMMENT 

The content of 1ot.11 plant ,:a-oc, anc, prant ,,a1101, ooe, not cont31n cnot:es: ffilil ana non-4-<IKIT!ie-'1)1 st.ef'OI& (le. cy<:{oarti'nol. 

24--mi.-:l'l)1enecytl"O.Jnan0l ana Cl!J'O$'ll«enol). 

AITIOU'ltor iot.31 G~utaOle& 15 0,491- '"00o. 

List of screened molecl.des C- = limrt of quantification) 
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::~ eu rofi ns __ ,,., 
M f - fi).(111 

" r- tt-"l 
___ ,,_ 

SIGNATURE 

... ,...._. -'11 .,. , _ _ ffJ 

... ,_._......._""" ... ,- ~ -IOt l ""'-11)«1 IOt - !U· 
Preliminary report 

Cl.:iire W:i.ng 
Ai.tthori1ed Si-,.wx{ 

Shirte>Ge 

Au!hori=ed Si'T'"'-:oef 

EXPLANATORY NOTE 
LOO: Limit of Oun!ic.,-.ion 
., LOO: Bebw Limit of OuVttffic:;:i.:on 1t rne.:in, "'" le$1 i$ ~~d W.~ in E~, group 
NIA m ,e.:,.M, Hot app"icable • me~~ t.e:;t i$ ~ bco= ed OIMid'e Eurofim g,oup 
Sum CON1)0Urtd$ te"....U~ .iire cd cub r.ed from the te"....UI-~ of e.:och qu.,,.,..ified compound ;:1$ ~t bf reg,.t~.ion 

Page 1n 
PR· 19-SU-000048-01 

The ~$ult(, ) rel.:ne{, ) ori{ :o ~ e itcl'l'l(1) ttt:ed s,.nd ~ - ) o n_"f fOI' in.:~ a l u--~ bf~ d ient .,.,..d not foe publiclf ., ... ~abl'e u evidence . 

Th$ u,.,r{'O<d repor: ,1t~ no: bee ~chKed exc~ in full, ....ihov: wri:'::cn ~ a l of !he bbot-~. 
Eu~, ~ I Tenn, .wid ConditiM, ,pp.'f. 
foe uid on beh~ d EU'Ofin,, Tedmdog/ Service (SUU!Ou) Co~ L:d 

END OF REPORT 
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~~ eurofins 

.Sample code 
Sampff nMM 

CtJlo1· 

Odor 

Te-tlUIY. 

Physical inspection 

Page: 1/1 
Certificate No.: PR-19-SU-000048-01 

50'2--2019-000101 !>4 
OR4oil 

Liglu )'dlow 

Have- the spccill odor ofllus prodoct 

Oily liquid 

502-2019-00010194 

PhOl'O � $6 400 ei8 &Oi:$ 
F.:ix ,.e6$126S1SS!i66 

-~W'Oftfli~n 
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.•:. f" -::: euro ins 

Analytical Report 

GNAS 
"--

,11� 4J..nr 
!>ill 
TESTING 
CNAS L3788 

Page 1n 
A R-20-SU-00&353-01 -EN 

Sample Code 

Certificate No. 

502-2020-00006653 

AR-20-S U-008353-01 -EN 

Report dale 25-Feb-2020 

II II I I I II IIII I Ill II II II 11111111111111 11 · 
HuBei Fuxing Biotechnology CO .. l TO 

N0 .18 Fuxing Stre-et. Chenhu Town. 

Hanchuan. Hube-i Province. P.R. China 

Fax 0086 712 8741718 

Ourtffettnce: 502·2020-0000665JJ AR ·20-SU-008JS~0 1·al 

Clffl'lt Satr1ple Code: 0 191221010 

Sal'!lpfe dttenb~ u : =+=•7'.·-~-
Sar.ipt,e Pacb9J'19: Se~led me~I be:tle 

Sa.l'!lpfe: r«eptiOII date: 20.kn-2020 
hill/ Jis SW'U'lg O~e: 20.kn-2020 
hlf'l/s.is Eriding Date: 26..feb-2020 

Am...a Tttr1pU.wrc {"C) 11.e S.mple We9ft 111g·2 

Re?J!t$ Uni': LOO LOO 

.. S00>7 M erc..ef (MS) M.e:itod: 6S : N 138-06:2002 
Mercury (Hg) <0.005 m9-ik9 0.000 .. """" Pc:l.1-mm (IC9-MS) M eit-.:icl: SS EH ISO 17'29J..2 2016 mod • 

Potassilm (K) <3 m9-ik9 , 
~ SU061 M~rtg~~$e (ICP.MS) M.edlod: 6S : N ISO 17~2 2016 mod� 

M anganesa- {Mn) <0.1 m9-ik9 ., ........ Molfbdenum (ICP.MS) M.e :itod: 6S : N ISO 17W-2 2Q16 mod. 

M ol)•bdent.rn (Mo) <0.03 m9-ik9 0.0> ........ Nick el (ICP.MS) Me:itocl: SS EN ISO 17'2~-22t)16 mocl • 

Nid.el (Ni) <0.1 m9-ik9 ., 
.. ""'60 Le~cl (ICP-MS} Me:hod: 6S =N ISO 17W-22t)16 mocl. 

Lead (Pb) <0.05 mo.lko 0.00 
~ SU06E Ar$et1ic (1~ -MS) M e:itocl: SS EN ISO 17'29J.22t)16 mocl. 

Arsenic (As) <0.005 m9-ik9 0.000 .. ,..,., Chrcmium (ICP.MS) 1,;.,eit1od: 6S =N ISO 17294.2 2016 mod. 

Chromium {Ct) <0.1 m9-ik9 ., 
.. soo;G C~&Ttium (ICP.MS) Me:itod: 6S =N ISO 17W-2 2t)16 mocl. 

Cadmium {Cd) <0.005 m9-ik9 0.000 ......... lro.-. (ICP.MS) 1,;.,eit1od: 6S =N ISO 17294-22016 mod. 

Iron (Fe) <3 m9-ik9 , .,, ,..,.., Copper (ICP.MS} Medloct BS EN ISO 17294.2 2016 mod. 

Copper (Cu) <0.1 m9-ik9 
., .. """" P1to1pltol'\H- (ICP.MS) i,;..edlod: 6S =N ISO 1734.22016 mod. 

Phosphorus {P) <5 m9-ik9 • 
Re?J!t1 Uni': LOO LOO 

~SUS1A Pe$:icid'e Screenin9(GC) Me:itod: 6S =N 12393::2tJ13 
Scree:Md pesticides <LOQ m9-ik9 

Re?J!t1 Uni': LOO LOO 

.. 7! MOZ Cronol»cter 1pp. i.-. 10g M elhocl: ISO 2296,:1.:2017 -.. ~~e ?lto.-.e +86 400 828 5068 . ,;:::..~ 
No. 1)1, ,f~ !irtgji!!.119 , SND ~ ,~ 

www.euro1lr16.-cn (( DAkkS 
Su:hw 2i soo,) ~ eurofins SIi ~ Ow~~ 
J i:i.n9;u Province, P.,. ~~ ~ mr.i11111~ur.11, 

O·Pl· l429l-OMIO 

~ud 
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.•:. f" -::: euro ins 
Re?J!t:: Uni': LOO LOO 

Cronobac1er spp Not Detected 110 ml 

Re?J!t:: Uni': LOO LOO 

.. SU20I. Proteit1 M.e:it.od: AOAC S-34.13 
Pro1ein <0.1 g/100 9 ., 
Protein FactOf 6.25 

SU217 Phf K ,J in:::pec:ie.-. Method: ln.:em:!l Method, Org.:,nc-te~:i: ev.:i..1\.1:.:icn 
Physical inspection Sff attached 

docum,,nt 
.. SU227 A,h M.e:lr.od: AOAC ~1.12;AOAC 9'23.03 

Ash 0.020 g/100 9 0.01 

..... ,n Chc!ei::terol Me!hod: AOAC 994.10 mod� 

Cho!est~rol 2928 m9-ik9 10 

Re?J!t$ Uni': LOO LOO 

* SFOXA ~d'd 1 on to lhe GC.'M-$.pe$.:icide !tettenirtg Set« ted P~~ter(:.) Medi«!: § 6.:1; LFG S L 00.0,). S,:l; : 

Tralomethrin <LOQ m9-ik9 0.00 

* FL023 P l:int J:.tet0b ~rtd pl:i..nt ::,~nob (nc: er11idt.ed) M.e:lr.od: NMKl 198:201~ 

Brassicasterol 15 mg/100 9 1 

Cholesterol 279 mg/100 9 1 

Cam.pestaol 8 mg/100 9 1 

Cam.pestanol 7 mg/100 9 1 

Stigmas~ rol 38 mg/100 9 1 

Unid~ ,tified Sl~ S 237 mg/100 9 1 

Sitostaol 79 mg/100 9 1 

Sitostanol+ de~a-5-avenastaol 10 mg/100 9 1 

Delta-5.24-srigmastadi~ ol 11 mg/100 9 1 

Delta• 7-stigmasienol 24 mg/100 9 1 

de t a -7-Ave:na s taol 12 mg/100 9 1 

C ycloon e nol Not De te cted mg/100 9 1 

24 •~,1e: thyle M q•doananol 3 mg/100 9 1 

Citros tad:-e:nol Not De te cted mg/100 9 1 

Total plant s taols + plant s tanols 440 mg/100 9 1 

* OJ46'. Su!phut(S} Me!hod: EH 1SM 6:21c)14, EiH ISO 11e.36rri:2¢09 

S u_,,hur (S ) < 20 m9-ik9 
,. 

* JJ006 Afl~:e-xS'n:. 5 1, 52. G1, G2 (fo.od) Melhocl: DIN EiH 1~123 (21c)Oe.OS). mod. 

Aflatoffl B1 <0.1 1,19'k9 
., 

Ailatox:il B2 <0.1 1,19'k9 
., 

AflatolOO G 1 <0.1 1,19'k9 
., 

Ailatox:il G2 <0.1 1,19'k9 
., 

S u m of a l positive: Afla toxins <0.4 1,19'k9 
* JJW2Z Sterigm:.:e,cf:;til'I Me:ltod: lntem~I. LC-MSt'MS 

Ste rigm a 1oc ystin <10 1,19'k9 10 

* LWOXD Oomc.;c ~cl. [),.t,, Method: In. ltou:e medlod (210). LC-MS 

Am nesic She llfish P o ison, Oom oic a cid <3.0 1,19'9 
, 

Am nesic She llfish P o ison, Oom oic Acid Not De te cted 

*OAOOf P eroxiCe v ,n.,e Me :it.od: AOCS Cd e..os 

Peroxicl: va !u-e: 1.9 m eq\cg ., 
*OAOOI Acid V~li.re Melhcd: ,.t,,OCS Cd Sd-63 

Acid vafue (mg KOH/g) 0 .14 m9 KOH!'9 0.00 

F ree fatty a cids {as o1a: a cid) 0.07 " 0.01 

*OA01L p..Atn:idine V~li.e Melhocl: ,.t,,OCS Cd 1e.90 

p-A.nis idine Va!u e: 82 1 

*OA02L CoJc..,(L~ ond ScV.) Me :itod:AOCS Cc 1Se .92; ISO 163¢6 

C olor. r e:d scale . 5.25 inch c e ll path 1.7 
C olor. ye »ow s c~ -e:. 5 .25 inc h eel path 17 

*OA.034 Fumc-f'li: irt-,. (IAC tC.MSMS) W.d1od: JAOAC. 92 (2), ~96. -.. ~~e ?hone +86 400 828 5068 

No-. 101, J:'~ !irtgji!!.119 , SND ~ ,~ 
Su:hc-u 21600,) ~ eurofins SIi 

www.euro1lr16.-cn 

J i!!.119:u Province, P.,. ~~ ~ 
~ud 
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=:~ eurofins 
Fumooisin (6 1+S2+83) 
Fumonisin 6 1 
Fumooisin 82 

<30 
<10 
<10 

i,r9,k9 
i,r9,k9 

i,r9,k9 
Fumooisin 83 <10 i,r9,k9 

* QA04E fte1id:.I~ Soh~ n.:1 (GC.MS) M.edlod: :\OCS Cg 4.~ 
1.1. 1-TrichlorOE-thane: <0.2 mgl;g: 
1.1.2-Trichloroe-thane: <0.2 mgl;g: 
1.2-Dich!oroa-!hana- <0.5 mgl;g 
1.2-Dirnethoxyethane: <1.0 mgl;g: 
1-Sutanol <1.0 mgl;g: 
2-Hexainone 
Acet~ 
Benzene: 
Sutyt acet..1e 
Carbon tetrachloride 

Chlorobenzene: 
Chloroform 
Cyclohexane 
Oichkirome: '!hane 
Ethanol 

Ethyt acet..1e 
Ha-pt.;.n:;: 
1-is-.x.lM (sum ofr n~ xane. rso and 
3-methyl pentane) 
fsopropanol 
Me-!hanol 
Meo,~ EO,yl K, -. (MEK) 
Me-!hyl-t: rt-butyle~ (MTBE) 
Teir.Jfn 
Toluene: 
Trichkroelhylene: 

Xylenes (sum) 
* QA.062 Polfc hlori.-.:it~d Biphetifh. (Oils. & F-:.:1) 

PCB 1 
PCB 101 
PCB 104 
PCB 105 
PCB 118 
PCB 126 
PCB 12S 
PCB 138 
PCB 153 
PCB 170 
PCB 18 
PCB 160 
PCB 187 
PCB 18S 
PCB 195 
PCB 201 
PCB 206 
PCB 209 
PC6 2S 
PC6 29 

No. 101, J ~ lin.gjM 9 

S u:hov 2160 )0 

.f1,3ng, 1.1 Pro\Tlc e, P . 

<1.0 
<1.0 

<0.10 
<0.50 
<0.50 
<0.50 
<0.10 
<0.20 
<0.10 

10.3 
<1.0 

<0.20 
<0.50 

<1.0 
<1.0 

<0.20 
<0.20 
<5.0 

<0.20 
<0.10 
<0.20 

i,,~ ,t,od: ,.t,,SU LO-MO.~ 

<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 

m ... 

m ... 

m ... 

m ... 

m ... 

m ... 

m ... 

m ... 

m ... 

m ... 

m ... 

m ... 

m ... 

m ... 

m ... 

m ... 

m ... 

m ... 

m ... 

m ... 

m ... 

m ... 

m ... 

m ... 

m ... 

m ... 

m ... 

m ... 

m ... 

m ... 

m ... 

m ... 

m ... 

m ... 

m ... 

m ... 

m ... 

m ... 

m ... 

m ... 

m ... 

Phc.,e +86 400828 5088 

Fu 
ww11.e~ s..cn 

LOO 

"' 
,0 

,0 

,0 

., ., 
••• 

., 
• •• 
••• • •• ., ., ., 
' ., 
• •• 

' ., ., 
• ., ., ., 
0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

LOO 
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=:~ eurofins 
Reiub ""' LOO LOO 

PC6 44 <0.01 m ... 0.01 

PC6 50 <0.01 m ... 0.01 

PC6 52 <0.01 m ... 0.01 
PC6 66 <0.01 m ... 0.01 

PCB n <0.01 m ... 0.01 

PC6 8 <0.01 m ... 0.01 
PC6 87 <0.01 m ... 0.01 

Sum Non-Dioxin-Like PCBs <0.01 m ... 0.01 
(28+-52+-10\+138+153+-180) 
TotJJPCB <0.10 m ... 

., 
*QAOMT Ochr~toU'I /4, (HP-1.C-R.O) ~ ,t,od: /4,0AC 200-).16 

Ochratoxin A <5.0 i,r9,k9 

*"'"'- Tr~M, h ::f Ackls., re1ei:i\·~ ~re~ ¼ (GC-FID) Medlod:.I\.OCSCe 1f.96 

TotJJ Trans Fatty Acids 0.07 ¼ ofi:.::f 0.01 

~d1 
total trans fatty acids C18:1 <0.01 ¼ ofi:.::f 0.01 

~d1 
total trans fatty acids C18:2 (without 0.07 ¼ ofi:.::f 0.01 

CLA) ~d1 
total trans fatty acids C18:2 +- C18:3 0.07 ¼ offa.::_f 0.01 

~d1 
total trans fatty acids C18:3 <0.01 ¼ offa.::_f 0.01 

~d1 

*0A282 Free F:r.f J&.e~. ~ i:.~ic: Me ':lod AOCS c~ &,~O 

FrE-e faay acids as d ~ic acid 0.07 " 0.01 

*OA328 l!"l'...oluble lmp.ui&i:. Me ':lod AOCS c~ S.:.~6 
fnsohb .½- impurities 0.02 " 0.01 

*QA.613 Teuphene (GC-MSMS) 
Tox.lph:ne Parlar 26 4.0Q m ... 0.01 
Toxaptt,,a.ne Parlar 50 4.0Q m ... 0.01 
Toxaptt,,a..ne Parlar 62 4.0Q m ... 0.01 

*0M60 Suli~b.:e (Vegedex) 
Sul:'.a!lata- (V*dex) 4.0Q m ... 0.02 

* QA.867 Silio:c-t1 (ICP-A=S) Me:hod AOCS c~ 17-01 
Silicon {Si) <1.0 mgl;g 

* QA.967 lkl~ponifi~t~e M.~ : r (E:JT.1} ether e.xt) Medi«!: :\OCS c,,_ f b-33 
lkls.:.ponifiab.½- maner 1.87 ¼ o.os 

* QM07 Vo!M:Oxin (D.ec,,fniv~ riol, 0 0,N} lC-MSMS Md 1od Fcod ,l\«lit Co(L~ m P M A, 2013:30(3).~ 1-9. 
Vomitoxin (O~X)•nivalenol) <10 i,r9,k9 tO 

*OM19 ?: ~r~lenc-n: {lC-MSMS) M..:dlod: Fo«t ,l\d'~itCc.,~ m P~rtA, 2013130(3).641-9. 
Za-aralenon~ <5.0 i,r9,k9 & 

*ODM9 F;:i::f Acid~-Ome9,- 6 & 3 ~W1W Me ':lodAOCS Ce Z-6'5 mod.. AOCS C.e 1b-89 mod. 

C08:0 Oct.Jooic (Cap'ylic) <0.02 ¼ 0.02 
C10:0 Qe.canoic (Cap-ic) <0.02 ¼ 0.02 
C11:0lkldecanoic (Ha-ndecanoic) <0.02 ¼ o.02 

C12:0 Oodecanoic (Laurie) 0.04 ¼ 0.02 

C14:0 Teira~ anoic (Myris1ic) 0.35 ¼ 0.02 
C14:1 Teira~ enoic (Myris1ole~ ) <0.02 ¼ o.02 

C15:0 Pentadecanoic 1.04 ¼ o.02 

C15:1 Pentadecenoic <0.02 ¼ o.02 
C16:0 Ha-xa~anoic {Pa!mitic) 17. 10 ¼ 0.02 

C16:1 Ha-.x.l~enoic {Palmitol~ ) 0.12 ¼ o.02 

C16:2 Ha-xa~ad:.enoic <0.02 ¼ 0.02 
C16:3 Ha-xa~atrienoic <0.02 ¼ o.02 

Ho. 101. J~lin.gj~ttg 

S u:hov 2160)0 

Phc.,e +86 400828 5088 

Fu 
w-w11.e~ &..cn 
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•·:: -:. eurofins 
l'te,:ub """ C17:0 He-ptw.-caooic (Margaric) 1.36 " C17:1 He-ptadH MOic (Margaroleic) <0.02 " C18:0 OctJ~ anoic {Stearic) 1.09 " C18:1 OctJ~ enoic {Oleic + isomers) 1.71 " C18:2 Octld:cacf~ ic (linole3C + 4.09 " isomers) 

C18:2 Oct..~ ad:~ ic Omega 6 4 .01 " (Lino~X) 
C18:3 OctJ~ atrienoic {lnolenic + 0.83 " isomers) 
C18:3 OctJ~ atrienoic Omega 3 0.62 " (Alpha Lino~ ) 
C18:3 Octad:catrienoic Omega 6 0.21 " (Gamma Lind~nic) 
C18:4 Octad:catetraa-noic Omega 3 0.13 " (Stearidonic) 
C20:0 Eicosanoic (Arachidic) 0.22 " C20:1 Eicosenoic (Gondoic + isomers) 0.04 " C20:2 Eicosacf:enoic Omega 6 0.03 " C20:3 Eicosauienoic 0.30 " C20:3 Eicosauienoic Om,:ga: 3 <0.02 " C20:3 Eicosauienoic Om~ 6 0.29 " C20:4 Eicosam raenoic {Arachldonic + 1.17 " isomers) 
C20:4 Eicosam raenoic Omega 3 0.60 " C20:4 Eicosa1etraenoic Omega 6 0.57 " (Arachidonic) 
C20:5 Eico~ntaaloic Omega 3 0.26 " C21:5 He-.neicos.apen1aenoic Om~a 3 <0.02 " C22:0 Oocosanoic {Be-henic) 0.14 " C22:1 Oocosenoic {Erucic + isomers) <0.02 " C22:2 Oocosadienoic Om~ 6 <0.02 " C22:3 Oocosatrienoic, Om,:ga 3 <0.02 " C22:4 Oocosata-tr~ic Omega 6 0.07 " C22:5 Oocosapentaenoic 12.61 " C22:5 Oocosapentaenoic Omega 3 0.11 " C22:5 Oocosapentaenoic Omega 6 12.50 " C22:6 Oocosahexaenoic Omega 3 40.95 " C24:0 Ta-tracosanoic (Li~ eric) <0.02 " C24:1 Ta-tracosenoic (Nervonic) <0.02 " Sum of Om~ 3 Isomers 42.69 " Sum of Om~ 6 Isomers 17.68 " Tot.1J Fa1 as Triglycerides 87. 19 " Tot.1J Fatty Acids Cak. 83.68 " TotJJ Monouns.ltura1ed Fatty Acids 1.88 " TotJJ Polyunsarura1ed Fatty Acids 60.45 " Tot.1J Saturat~ Fatty Acids 21.36 " *0D16S Moi:;Me bf ~ti Fi~ r ~,t,od: . .t,OCS ~ 2e -84 

Moisture. Karl Fischer 0.04 " * SFLKD Pe:;ticiC.e scre.eting w ing lC!MS.'MS in ccmj:l-...x food Set ea~ ?:ttM">eter(s) 
Linuron <1.0Q mgl;g 
Sromaci <1.0Q mgl;g 
Pyrethri"ls <1.0Q mgl;g 

* UM6Y6 Aerobic ? I:.:!: Co= .'mJ • .t,O . .t,C ~ 0.12 Medi«!: AO . .t,C 9"l 0.12 

No. 101, J~ lin.qjM9 

Su:hov 21 60 )0 

.f1,3ngs1.1 Pro\Tlce. P. 

Phc.,e +86 400828 5088 

Fu 
ww11.e~s..cn 

LOO 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 
0.02 

0.02 

0.02 
0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 
0.02 

0.02 

0.02 
0.05 

0.05 ., ., 
0.05 

0.05 

0.05 

0.01 

LOO 
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=:~ eurofins 
LOO 

Aerobic Plata- Count 10(e-sc) cfufml 

LOO 

Page 617 
A R-20-SU-008353-01 -EN 

* U'MBYM Y,rn,t-i,,twld E -:10 >160019 (1) PCCG-P A O.AC 997.02 Me:Jtod:AOAC 997.02 

Moulds < 10 cfuf9 
Yeast < 10 cfufg 

* U'MCP3 S~ffloM1b O .l\b$ Pre-:: /2,5 ml AOAC.Rl 1210')1 ~ !hod: .'\OACRI 12 1601 

Salmonella NOi Detected 126ml 
* l/MM1D Colifomu . .'ml /4.0 /4.C ~ 1.1J. M.edl«I: /4,0.t.C ~ 1.1~ 

Colifonns <10 cfufml 
COt.O.tENT 
sum 0110131 G~IU'!aDle& 1$ 12 1711'9'100 g. 

Th: con.:a1t or 10-;31 p13m sterol6 ana p<art1 &t3n01& 008$ not com¥n ChOles:fflll ana non-4-aesmi.-,iyi &'Erot$ (Le. cycsoanenoi. 
~-metn en oartano1. ano Cltr0$;a,:11eno1 . 

list of screened molecules ('" = limit of q1.1amific.a:ion) 

SUS1A Pesticide Sc.reeni"9(GC) {lOO" mg.'k9j 
(ol ,,_..._!f-OII M - tf-Cel Oi - fl),0$) 
(ol - fMII') M - It.Gil Oi -fl.(115) 
c.i ...._,,tl'J w .__..,u,• c. ---fDM) 
(ol «._,.f)tfJ M e-fl)MJ (oi C-'fllfll!--M 

(ol a--f)OSJ 
(ol ~ fl.O· 
'"'~•- .. tt.011 
(ol~f)WJ 

'"'~- --OSI '"' oot, .... f)fl) .. ., ... 
(ol ~ ,-,-111c~ '"'--f)"J 
tW ---ltc~ .. -... '"' '-'°'02> 
., _ , - · ---tW - tf.llOI 

'"' "'"·- lf.G'IJ '"' ,_ __ _ .. ,, 
'"' _ '°'._. 
(ol-11)11,j 
(ol - - • 11 
(ol - tf.OIJ 

(ol-11)11) 
., __ 
(ol flCUl~l 
'"' "'-!te1j '"' ~ .,,. 
'"' ,.,_.fDhl) 
'"' ~ {tlM} 
'"' - It-Oil 
'"' - 11) ... '"' __ .,, 
'"'-tt.i:o1 

.. -1-.0 .. - ... M °""".., .. _ , .,tt.oi1 
" ~ ttesi 

.. OCO.• .. •llli tl) 
M Otrl'H'·tt.011 
M DlUOO-- ftl ... .. -... W~lllitl) 
• - llliff! 
w r-tt-«i 
w r-111it,i 

.. -... wi.a..- 111i tl'J .. _ ..., 
M -!l41111i tl) w- -tt.o:i .. - ... «•.•.,----.. --M PCl1t)lfl,O. 
t,,t PCIUllli tl) 
- - llli tl) 
.. ,.___t"I) 
W,-__lt-Oll 
.. .__It-OIi w , _ _,,• 
M l M.a,441•-lf" "O 

""' M l -fD.llGI 

SIGNATURE. ______ _ 

--· Oi C- - ~l 
(oi(-11)11) 
(oi ( ............ fl),O. 
Oi c..-{IUIGI 

(oi c.oQ.H'•lt-OII .. - ... ., __ 
(oi - lSooolO 
(ol "-ttC'J 
tW ffll {tffi 
(oif-fDA;!) 
c.r- fDA;!) 

(oif-(USI 
(ollCll - lt.011 ., _ ..., 
., _ ..., 
c. - c-.o 
(oi ~ ll)CJ 

(oi _,..,. fD-011 

(oi0.-IU') 
(oi PU l llll)f'Q 
c.-- fDhl) .. - ... c._,.,..._tt.G11 .. - ... (oi~{UI) 
c. r- 111iw, 
c. r- fDA;!) 

<Hoo _ _ _ .,, 

<Noo- fDhl) 
<Noo- tt-«I -tcc.._.r-tt.G'II - ·"' --- · .. - -· - ... --· '-llliWJ 

_ , .. 
- !(IM} - , ..... ..,,.... 
... ... 1 
-llliWJ 

~ IU') 
PC• llfitull -· .. - ... __ ., 
-!tf'Q 
;.u.,.,,tt.i:o1 
r-tD-011 

.~, 

Jm~e 

~ ri::~d Si9rr.:1t«f 

h o Chen 
,.t,1.1~i'tori:~d Sign:.:erf 

. _,...1t.i:o1 
llt ~ llli tl) 
... --t"I) 
lltC.IN. .. ,..., _ , ., ... ·- ... ----.-.,1 ·- -11tc,,,..t: .... -"""-

c,,,..t: .... -.itt.011 
11t DCC. -.i,.111io• ·- ~ .,. r:-•us..io ·- -... - . - 11)11,J 
•-llli-... ,--fl.O· .,.,_,_ 1-d'--• ... 
llt n.t-11) 11) 

____ .,, 
· - llli tl) 
· - 11)(,,lj 

l,t lJ........,._fD-011 

•-tt-OIJ 
11t PCltS) ll)O. .. . .. 
llt "'--lt-OI ... - -.llGI ... ........,,,.,,,., 
11t 0-t PA e,, If-OIi 
llt f -fDA;!) 
11t r..,._.tt.i:o1 

'"' N-tt-OI 
'"' - lt-0:I 
'"'C-lU'l 
(ol C-tt« I 

'"'(-It-OSI 
'"' ( -ll)tl) 

'"' C•- fMII,) '"' ( ___ __ 
'"'«nt>,r,tt 
'"'OIIM- lllilll) 
'"'a...,.r•lllillll ., __ 
'"'--- fD."t ., _ ..,, '"', _ _ lllitl) 

'"',- ,c-.-.i 
-d'M.li4Jl$,UQt 

'"'ICll ...... llliO. 
(ol - ....-•It.OIi 
'"'-IU') 

'"''--llliq '"' -- -.o:i 
., __ 
.. -($"°1)11)115) 

'"'-fDhl) 
'"' " " "lt-""1 .,_..., 
'"' _,_,,._!(11) 
'"'~tt.i:o1 ., _ ..., 
'"' $ii,-~ 
'"' r- 1t.i:o1 
'"' f - lllilll) 

Shine Xie 

>1.1Ulc-ri=~ Sigrw,:,rf 
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Su:hov 2160 )0 

.f1,3ng, 1.1 Pro\Tlc e, P . 
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=:~ eurofins 
EXPLAN.,t.TORY NOTE 

LOO: Limit of Ot.r~iuiie,:,,ic., 
< LOO: Selow Lirr,itofOv-:in_:O::iion 

- CHAS j OAKKS =C~-" * m e.3M it,~ :~$ ~ i11ut,c,on.:r~tted Wt':\in Eurofin:. g,ot.<p 
N.tA. tM;msc Hot :i~tte O me,.M die tHt i sc ,ut,c,on.:r,:icted «11.$ick -~ 9rc,.,p 

Sum CC-fflpcwid1- re:,..lt1- u e c~cul3ted frcm lhe re,:1.11:1- of e~ h qi.r.,n&d comp«ird :i: ,:e1 bf re9ll~e_., 

Page 7n 
AR-20-SU~08353-01-EN 

The $.)ITl)le d e~ c-n Md irrlcnn:.':on ,ne f<O\;ded bf lhe Oie n.:. Eurc!n: is. nc : re1-pc-fl1-ibte for verif(ing :he llX'-r-,.,:/. rete v:,r,cf, ,:,~ q_J"cf 
lJ'ld.'or COlTl)le :er.e,:. e-i ~ inft-nn.,:ion provid'.e-d bf ':le Clen.:. 
TM ,:vi,:i!f:ic,l ~ ult h ett"in i:. :ip~ ic:bh, k .- ':le :M'll)1e(:.) te:t'!"d onI.f . 
This. :ir»!ftic-,1 report ,:h1'1 nc: be e.xte,p~ d or mo~d wi:itcu•: pric-f'wriuen ,:ipprov,J from Eurof.n:,, The repor. ,:h,ll be vlili::ed iri ~ 

The re?Jlt{:.) i,..{:ire) o ttlf :Or in.:e~ I u:.e b f :rte client :in.d nc-< fOl'plbli,:if -:1">':ii!~~ :i: evid"e n.ce .'A~u: lhe 'Mit:M pe~,ion of E...-ofin1,, .:mf 
P-)r:j is. p roin)it~ irom wing ~ teit re:.\£"~ l.nd 1M repor. for i;ublicief or pt0mol'ioM or m"-tketi1'19, 

TM Eurc6M Gene~ Term,. l..nd Cordiii«lf. :ipp!f i,o dli:, M:i!ftic:il repor.. 
Fer Md on b ril~ d Eu rc.f.n.1 T edtnc-1.og{ S ervic e (S1.1:h.ou) Co., l ~ 

END OF REPORT 

No. 101, J~lin.gjM9 

Su:hou 2160)0 

.f1,3ng1u PIO'l·rlc e. P . 
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No: 2019027 

i:p 00 ~ ~ ~ ~ 1o/.J ~ ~ i:p ,C,, 

China Center for Type Culture Collection (CCTCC) 

Test report 

April 3,2019 

China Center for Type Culnire Collection (CCTCC) 

DHA-Rich Oil (Hubei Fuxing) 

Appendix B. Identification of  Hubei Fuxing’s DHF Strain.   

China Center for Type Culture Collection (CCTCC) Report No. 2019027. 2019 
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Test report 

Sample ori,,"lll : HuBei Fuxine Bioteclmology CO. LID 

Sample name: --"S~lau=ts,.pa~t~vn~ -- Samples uumbe1: 1 strains 

Inspection time: _ .eMe:az._•c,.,h.,,_,_.2"0'"19'---- Detection tj,p: Cousimation testine 

Appraiser: Mingjin Sun Person in charge: Fang Peng 

Hubei flc'<ing Bioteclmology Co., Ltd. commissioned a tj,pical Chinese. Culture 

Prese,vatiou Center to identify the isolated strains. The samples submitted for the 

slant a,e. I strains, and the strain number is DHF. 

Test item: 

1. Detemrination of morphologic-al characteristics of microbial strains: 

2. Comparison with reference. of 18S and rR.l>IA gene. sequences of 

microorganisms: 

3. According to the. above results, the dassifkatiou status of microbial strains 

was preliminarily determined. 

NOTE, The ide.orification results ool}' for samples; witbout consent, sball not be used for 

ideo!ificatioo of tbe name of commercial publicity. 

China Center for Type Culture Collection (CCTCC) 
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Figure 'la. DBF n at colony po$lrin· obsenatioo photograph 

m J . DBF Obse.rntioG.S of flat colonies oa the renrse side 

 

 

Attachment I: Bacttria strain identification report Morphologiral 

characte1istics of mic-robial strains 

l.DHF ( Algae) 

Detection result: 

DHA-Rich Oil (Hubei Fuxing) 
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Morphological character: 

As can be seen from Fig. I, globular vegetative cells Ulldergo two mitotic propagation, 

which is an important morphological feature. of Sc/1iz0<J1yfri11m. 

Appendix II , Strain identification report - Determination and anal)~is of 

lSSrRNA sequenr.es of microbial strains 

I ) DHP 18SrRNA sequence, 

GTGTCGCCCITTCCGCAGGITCACCTACGGAA.~CCTTGITACGACITCACC 
ITCCTCTAAACAATAAGAITCACCCGAGITCTGCCTCTGTCCAA~TCAAT 
CCAAACAGAAACATCCCATGGITTCATCGGACCGITCAATCGGTAGGTGCG 
ACGGGCGGTGTGTACAAAGGGCAGGGACGTAITCAATGCAAGCTGATGAC 
ITGCGTITACTAGGAAITCCTCGITGGAGAITAATAAITGCAAA.AATCTAGC 
CCCAGCACGATGAGCGITCCAAGGAITAGCCAGGCCITCCGACCAAGCAC 
TCAAITCCAAAAATGAAATTAAAACCCGATGAACCCATCAGTGTAGCGCGC 
GTGCGGCCCAGAACATCTAAGGGCATCACAGACCTGITATTGCCTCGAACT 
TCCTGCCCGTAAACCGGACATGTCCCTCTAAGA.~GTAAJ\A.~CGCACTATGT 
TGCCATACCACGCACTATITAGTAGGCCGAGGTCTCGITCGITAACGGA.~TT 
AACCAGACAAATCACTCCACCAACTAAGAACGGCCATGCACCACCACCCA 
TAGAATCATGAAAGAGCTCTCAATCTGTCAATCCTACCTATGTCTGGACCTG 
GTAAGITITCCCGTGITGAGTCAAAITA.~GCCGCAGGCTCCACTCCTGGTG 
GTGCCCTTCCGTCAAITCCITTA.~GTITCAGCCITGCGACCAL~CTCCCCCC 
GGAACCCAAAGACTITGAITTCTCATGTGCTGCTGCTGAGGCCCATAGAAT 
AAAGCACCCAACAATCGCAAGTCGGCATCGITTACGGTCTAGACTACGATG 
GTATCTAATCATCITCGATCCCCAGACTITCGITCITGATTAATGAAAACATG 
CITGGTA.~TGCCITCGCTCTAGITCGTCTITCGGAA~TCCAAGAAITTCAC 
CTCTAGCTCCTAAATACGAATACCCCCAACTGITCCTAITAACCAITACTCAG 
GCGTGCAAACCAACAAAATAGCACCCAAGTCCTATCITATCATCCCATAATA 
AACAL~CCGGTCATACGACCTGCITGGAACACTCTGCTITGAITACAGTGA 
AAGAITTCTCCCCTATA.~GAA.~GAA.~~GATGGCCAAGGCAACACAGA 
CAATCAATCCCCAITCAGGGAAAGCACCGGTCGCCCATGCCAGAAAITCAA 
CTACGAuCI I I I IAACCGCAACAACITTAGCATATGCITCTGGAGCTGGAAT 
TACCGCGGCTGCTGGCACCAGACITGCCCTCCAGITGATCCTCGATGAGGG 
ITITACAITGCTCTCAITCCGATAGCAAA.~CGCATACACGCITCGCATCGATA 
TITCTCGTCACTACCTCGTGGAGTCCACAGTGGGTAATITACGCGCCTGCTG 
CTATCCITGGATATGGTAGCCGTCTCTCAGGCTCCCTCTCCGGAGTCGAGCC 
CTA.~CTCTCCGTCACCCGITATAGTCACCGTAGTCCAAL~CACTACCGTCGA 
CAACTGATGGGGCAGA.AACTCA.AACGAITCATCGACTAAAATAGTCAATCT 
GCTCAAITATCATGAITCACCAATAAAATCGGCITCAATCTAATAAGTGCAG 

DHA-Rich Oil (Hubei Fuxing) 
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CCCCATACAGGGCTCTGACAGCATGTATTAITTCCAGAATTACTGCAOOTAT 
CCACATAAAAGAAACTACCGAAGAAATTATTACTGATATAATGAGCCGTTCG 
CAGTCTCACAGTACAATCGCTTATACTTACACATGCATOOCTTAATCTTTGA 
GACAAGCAL~TGACTACAAOOGCGACAC 

2) DHF 18SrRNA sequencing, BL<\ST rtsults, , 

Acce-s-sioo Dr~ riptiou Ma.-: To:al Qu• ry E Ide.ot 

score score cover ,·atue 
JX847360. l Schiz.ocbytrium sp. LY-2012 isob::e 3133 3 133 94% 0 99% 

PKU#).tn4 18S ribosomal RNA 
ge.oe, partial seque ce 

JX847367. l Schiz.ocbyttium sp. LY-2012 isob::e 3129 3 129 94% 0 99% 

PKU#).in15 ISS nOosom:tl RNA 
ge.ne, partial seque ce 

BM 04290S.2 Schiz.ocbytrium limacinum isolate 3129 3 129 94% 0 99% 

OUC 168 18S nOosom:tl RN4~ ge.oe, 

partial sequeoc e 

KF500513. l Schiz.ocbyttium sp. SW! 18S 312 1 3 121 95% 0 99% 

ribosomal RNA ge.oe, puri:t1 

sequeDC.e 

BM042909.2 Schiz.ocbytrium limacinum isolate m o 3 110 94% 0 99% 

OUC 169 18S nOosom:tl RN4~ ge.oe, 

partial sequeoc e 

BM0429ll.2 Schiz.ocbyttium limacinum isolate 3105 3 105 94% 0 99% 

OUC175 18S nOosom:tl RNA ge.oe, 

partial sequeoc e 

BM 042912.2 Schiz.ocbytrium limacinum isolate 3097 3097 94% 0 99% 

OUC 19 1 18S nOosom:tl RN4~ ge.oe, 

partial sequeoc e 

BM042906.2 Schiz.ocbyttium limacinum isolate 3094 3094 94% 0 99% 

OUC109 18S nOosom:tl RNA ge.oe, 

partial se.que~c e 

DHA-Rich Oil (Hubei Fuxing) 



  

 
 

 

Conclusion: 

According to the above test results, lhe I strains were identified as: 

Strain OIF: Sch;,.,chytri,.., sp. (!IIUIHl!ll.) 

Appraiser(sip), Peison in charge <sign), 

NOTE , The idenrif:icatioo results only for samples; without consent, shall not be used for 

identific.arion of the ~ of commercial publicity. 
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Appendix C. Mutagenicity Study of DHA-Rich Oil  

TOXICOLOGY STUDY REPORT  

Title of Study  Mutagenicity Study of  Hubei Fuxing’s DHA  -rich Oil                 

Study Number  M2019-T002                                         

Entrustment Company  NutraSource, Inc.                                    

NutraSource, Inc.,  6309 Morning  Dew Ct, Clarksville,  MD 
Address of  Entrustment  Company  

21029                                                  

Contact Person  Susan Cho, Ph.D.                                              

Contact  Tel. and E-mail  +1-410-531-3336 (O);  +1-301-875-6454 (C)                      

Primary Test Facility  School of Life Sciences,  Yantai University                    

Address of  Research Institute  30, Qingquan RD, Laishan District, Yantai, China            

Contact Person 
Yonglin Gao       

Contact Tel. and E-mail 86-15854569558;gylbill@163.com; gaoyonglin@ytu.edu.cn. 

Study Director Yonglin Gao             

Study Participants Yonglin Gao Coordinator 

Meina Wang, Bing Han  Test products management 

Study Start and End Dates Mar. 2019 
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DHA-Rich Oil (Hubei Fuxing) 

ABSTRACT   
As a part of a safety evaluation, we evaluated the potential mutagenicity of 

docosahexaenoic acid (DHA)-rich oil using a bacterial reverse mutation assay. Five strains of 
Salmonella typhimurium (TA97, TA98, TA100, TA102, and TA1535) were treated with DHA-
rich oil at concentrations of 0 (solvent control), 100, 50, 15, and 12.5 μl/plate in the presence 
and absence of an exogenous metabolic activation system (S9) by the plate incorporation 
method. 4-Nitroquinoline (4-NQ), sodium azide (NaN3), and mitomycin (MMC) were used as 
the positive controls in conditions without S9 mix. 2-Aminofluorene (2-AF), 1,8-
dihydroxyanthraquinone (1,8-DT), and cyclophosphamide (CTX) were used as the positive 
controls in conditions with S9 mix. All plates were incubated at 37 °C for 72 h, and the 
number of revertant colonies was counted. No increase in revertant frequencies was found at 
any test doses (100, 50, 15, and 12.5 μl/plate) in any of the tester strains with or without S9 
compared to those in the vehicle control cultures. The positive control chemicals for each 
tester strain induced obvious increases in the number of revertant colonies compared to the 
vehicle control. The data indicated that DHA-rich oil, up to 100 μl/plate (the maximum 
concentration), was non-mutagenic under the conditions used in this test. 

Keywords: DHA-rich oil; Bacterial reverse mutation assay 

1.  Study design 
As a part of a safety evaluation, we evaluated the potential mutagenicity of Hubei 

Fuxing’s DHA-rich oil using a bacterial reverse mutation assay. The study was performed in 
accordance with FDA Redbook 2000: chapter IV.C.1.a Bacterial Reverse Mutation Test. The 
study was performed in accordance with Good Laboratory Practices (GLP) regulations. 

1. Materials and methods 
Five strains of Salmonella typhimurium (TA97, TA98, TA100, TA102, and TA1535) 

were treated using the plate incorporation method. We selected the concentrations for the test 
based on a preliminary study, and the results indicated that docosahexaenoic acid (DHA)-rich 
oil did not show any antibacterial activity up to the maximum concentration, 100 μl/plate. 
TA97, TA98, TA100, TA102, and TA1535 were treated with DHA-rich oil at concentrations 
of 0 (solvent control), 100, 50, 15, and 12.5 μl/plate in the presence and absence of an 
exogenous metabolic activation system (S9) by the plate incorporation method. We prepared 
triplicate plates for each concentration. 
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4-Nitroquinoline (4-NQ), sodium azide (NaN3), and mitomycin (MMC) were used as the 
positive controls in conditions without S9 mix (Table 1). 2-Aminofluorene (2-AF), 1,8-
dihydroxyanthraquinone (1,8-DT), and cyclophosphamide (CTX) were used as the positive 
controls in conditions with S9 mix (Table 1). All plates were incubated at 37 °C for 72 h, and 
the number of revertant colonies was counted. 

Table 1. The positive control for study 

Salmonella typhimurium S9  Dose (μg/plate) 

-S9  
TA97 

4-NQ (2.0) 

+S9 2-AF (60.0) 

-S9  
TA98 

4-NQ (2.0) 

+S9 2-AF (60.0) 

-S9  
TA100 

NaN3 (1.5) 

+S9 2-AF (60.0) 

-S9  
TA102 

MMC (1.0) 

+S9 1,8-DT (50) 

-S9  
TA1535 

NaN3 (1.5) 

+S9 CTX (200.0) 

We declared the test substance mutagenic if the number of revertant colonies in the test 
dose was more than twofold than that in the control, or if the number of revertant colonies 
increased in a dose-dependent manner compared to the control in at least one strain with or 
without the metabolic activation system. The validity of the study was confirmed by more 

than twofold increase in the number of revertant colonies in the positive control plates 
compared to the control. 

3. Statistical analysis 
We used SPSS 11.5 software for Windows to perform all analyses. One-way ANOVA 

with Dunnet’s post-hoc test was used to compare the treatment and control group data. A P-
value less than 0.05 was considered statistically significant. 

4. Results 
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The mutagenicity of DHA-rich oil in bacteria was evaluated up to a maximum dose of 
100 μl/plate using the plate incorporation method (Tables 2 and 3). We found no increase in 
revertant frequencies at any test doses in any of the tester strains with or without S9 compared 
to those in the vehicle control cultures. The positive control chemicals for each tester strain 
induced obvious increases in the number of revertant colonies compared to the vehicle control. 
The data indicated that DHA-rich oil was non-mutagenic under the conditions used in this test. 

5. Conclusion 

Under our test conditions, a reverse mutation assay using five strains of Salmonella 

typhimurium (TA97, TA98, TA100, TA102, and TA1535), DHA-rich oil (100, 50, 15, and 

12.5 μl/plate, respectively) did not increase the number of revertant colonies in any tester 

strains regardless of metabolic activation by S9 mix. The data indicated that DHA-rich oil was 

non-mutagenic under the conditions used in this test. 
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Mean revertant colony counts per plate 
Group Dose 

TA97 TA98 TA100 TA102 TA1535 

Vehicle control — 148.33±11.68 18.00±2.65 135.67±17.16 255.33±10.26 15.00±4.58 

DHA-rich oil 100 μl/Plate 139.67±9.87 18.67±6.03 129.33±3.51 224.00±32.05 12.00±3.00 

50 μl/Plate 149.67±12.22 15.67±1.53 114.67±26.31 206.67±28.22 16.67±1.53 

25 μl/Plate 130.33±6.03 18.33±2.52 105.00±20.66 227.00±53.69 10.33±2.52 

12.5 μl/Plate 132.33±7.23 14.00±1.00 115.00±7.00 213.33±41.68 13.67±3.06 

4-NQ 2.0 μg/Plate 1145.67±135.98** 1870.67±166.49** — — — 

NaN3 1.5 μg/Plate — — 344.33±84.67** — 346.33±87.51** 

MMC 1.0 μg/Plate — — — 1267.67±309.82** — 
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Table 2 Bacterial mutation assay results (- S9) a 

Abbreviations: 4-NQ = 4-nitroquinoline; DAM = daunomycin; NaN3 = sodium azide; MMC = Mitomycin. 
a Values are the mean of triplicate plates. ** P<0.01, compared with vehicle control. 
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Mean revertant colony counts per plate 
Group Dose 

TA97 TA98 TA100 TA102 TA1535 

Vehicle control — 133.33±22.19 19.33±4.73 118.67±6.66 205.33±30.57 10.67±2.31 

DHA-rich oil 100 μl/Plate 133.00±19.31 14.67±2.08 119.00±13.75 186.00±29.46 9.33±2.52 

50 μl/Plate 160.00±11.53 23.33±1.15 116.33±15.04 206.00±13.23 14.00±3.00 

25 μl/Plate 140.00±11.53 16.00±3.61 107.33±21.20 202.67±19.35 11.33±3.21 

12.5 μl/Plate 147.33±15.28 15.33±0.58 101.67±20.01 265.33±41.00 10.67±0.58 

2-AF 60.0 μg/Plate 1081.00±174.58** 1841.33±257.07** 1242.33±350.41** — — 

1,8-DT 50.0 μg/Plate — — — 524.00±125.30 ** — 

CTX 200.0 μg/Plate — — — — 191.67±120.80 ** 
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Table 3 Bacterial mutation assay results (+ S9) a 

Abbreviations: 2-AF = 2-aminofluorene; 1,8-DT = 1,8-dihydroxyanthraquinone; CTX = cyclophosphamide. 
a Values are the mean of triplicate plates. 

** P<0.01, compared with vehicle control. 
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Appendix D. Oral Acute Toxicity Study of Hubei Fuxing’s DHA-Rich Oil  in Rats  
 

TOXICOLOGY STUDY REPORT 

Contact Person 
Yonglin Gao  

86-15854569558;   
Contact  Tel. and E-mail  

gylbill@163.com; gaoyonglin@ytu.edu.cn.   

Study Director  Yonglin Gao                                          

Study  Participants  Yonglin Gao, Shuqin Qu, Yiran  Wang                                        

107 



  

 
 

                                                

 ABSTRACT      

  
   

    
    

   
 

  
 

 
   

 
    

    
   

    
  

 

 

 

 

DHA-Rich Oil (Hubei Fuxing) 

Study Start and End Dates Feb. 2019-Mar. 2019 

Docosahexaenoic acid (DHA), a 22-carbon fatty acid containing six double bonds, is a 
member of the omega-3 family of essential fatty acids. The aim of this study was to evaluate 
the acute toxicity of Hubei Fuxing’s DHA-rich oil after oral administration in rats. The test 
substances were administered to young rats by oral gavage at doses of 0 (control), 0, 0.91, 
1.82, or 3.64 g/kg body weight (bw) (or 1.0, 2.0, and 4.0 ml/kg bw; 5 males and 5 females per 
group). Animals were observed for 14 days to monitor changes in clinical signs (i.e., changes 
in eyes, mucous membranes, or behavior patterns; loss of fur or scabbing), body weight, and 
clinical signs, as well as food consumption. At the end of the study, animals were sacrificed, 
and major organs (such as liver, kidneys, spleen, heart, and lungs) were examined 
macroscopically and microscopically if needed. No animal died during the 14-day observation 
period, and no clinical signs of abnormality were observed at any dose level. Furthermore, no 
significant differences in mean body weight, food consumption, and organ weights were 
found among the four test and control groups. No treatment-related abnormalities were 
observed in the macroscopic examinations. In summary, the acute oral LD50 for Hubei 
Fuxing’s DHA-rich oil was above 3.64 g/kg bw (or 4.0 ml/kg bw, the maximum dose volume) 
in both male and female rats. 

Key words: DHA-rich oil; Acute toxicity study; Rat 
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METHODS  

2.  Study design  

The study was performed in accordance  with the Food and Drug Administration (FDA) 
Redbook 2000: chapter  IV.C.3.a Short-Term Toxicity Studies with Rodents.  
Docosahexaenoic acid  (DHA)-rich oil  was administered by gavage to rats (0, 1.0 ml/kg bw,  
2.0 ml/kg bw,  and  4.0 ml/kg bw;  or  0, 0.91, 1.82, or 3.64 g/kg bw; 5 males and 5 females for  
each group) and observed for 14 days.  Clinical signs,  body weight, food consumption, and 
death rates  were observed. On day 15, all surviving animals were sacrificed and organs were  
weighed, including  lungs,  heart, kidneys, liver, and spleens. The study was performed in 
accordance with Good Laboratory  Practices (GLP) regulations.    

2. Animals  

Sprague-Dawley rats,  6  weeks of age, were housed in cages under hygienic conditions 
and placed in a controlled environment with a 12-h light/dark cycle at 23±3 °C and 40-60%  
humidity. Animals were allowed  a commercial standard  rat  cube  diet and water  ad libitum. 
All procedures involving the use of laboratory animals were in accordance  with the  
Guidelines of the Animal Care.  

3. Treatment   

Based on stratified randomization by body weights taken before treatment, rats were  
divided into five  groups (each group of 10  rats consisted of  5  male and 5  female rats): control,  
0.91, 1.82, or 3.64 g/kg bw  DHA-rich oil  (orally administered dose by gavage).  Group 
assignments are outlined in  Table 1.    

Table 1. Experimental design of a 14-day rat acute toxicity  study.  

Test substance  

g/kg bw  DHA-rich oil  
Groups Number of animals 

1 0 (Control) 10（ ♀:5+♂:5） 

2 0.91 10（ ♀:5+♂:5） 

3 1.82 10（ ♀:5+♂:5） 

4 3.64 10（ ♀:5+♂:5） 

4.  Observations and clinical tests  

All animals were  observed twice  daily for clinical signs  of toxicity,  mortality, and 
morbidity. The  body weight of each rat was  measured pre-test, weekly thereafter, and at 
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sacrifice. Food consumption also was noted. 

5. Organ weights, gross necropsy, and histopathological examinations 

At the end of treatment, all surviving animals were fasted overnight. The body weight 
and the main organ weights, including liver, kidneys, spleen, heart, and lungs, were measured. 
Moreover, the coefficient was reported as the organ/body weight ratio. These tissues were 
examined, and gross lesions were examined microscopically. If treatment-related effects were 
noted in certain tissues, they were examined microscopically. 

6. Statistical analysis 

We used SPSS 11.5 software for Windows to perform all analyses. One-way ANOVA 
with Dunnet’s post-hoc test was used to compare the test and control group data. A P-value 
less than 0.05 was considered statistically significant. 

RESULTS   

1 General clinical signs and mortality 

All rats survived to the end of the experiment and appeared healthy throughout the study 
period. No obvious abnormal clinical signs (i.e., changes in eyes, mucous membranes, or 
behavior patterns; loss of fur or scabbing) were observed in all groups. As shown in Tables 2 
and 3, there were no significant differences in body weight between the DHA-rich oil treated 
groups and the control group. 

2 Food consumption 

In the experiment, food consumption was studied in rats during the 14-day study. The 
results showed that all data were within historic controls obtained in our facility. There were 
also no significant differences in food consumption (Tables 4 and 5) between the DHA-rich 
oil treated groups and the control group. 

3 The organ/body weight ratio (the organ coefficient) 

The organ/body weight ratios (the organ coefficient) are shown in Tables 6 and 7. No 
consistent, statistically significant, or dose-dependent adverse effects were observed in all 
groups. In the macroscopic examination, there are no treatment-related effects noted in these 
tissues. 

CONCLUSION  

Under our test conditions, the acute oral LD50 for Hubei Fuxing’s DHA-rich oil was 
above 3.64 g/kg bw (or 4.0 ml/kg bw, the maximum dose volume) in both male and female 
rats. 
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Test substance   

g/kg bw  DHA-rich oil  
 Groups  Before 1st  week  2nd  week  

 1   0 (Control)  99.6±1.8  138.0±4.8  164.6±8.2 

 2 0.91   100.6±2.4  140.8±10.8  166.2±5.8 

 3 1.82   98.8±1.8  138.4±6.0  169.2±8.4 

 4 3.64   100.8±2.8  137.0±3.3  163.4±7.9 

 

 

   

 Groups 

Test substance  

  g/kg bw DHA-rich 
 oil 

 Before 1st  week  2nd  week  

 1   0 (Control)  104.8±3.8  148.2±4.7  204.0±5.0 

 2 0.91   103.0±4.3  150.20±7.3  206.6±8.3 

 3 1.82   102.6±4.0  151.4±9.5  210.6±7.8 

 4 3.64   103.80±3.3  149.6±6.1  203.2±5.8 
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Table 2. Body weight change of female rats during a 14-day study (g) 

Table 3. Body weight change of male rats during a 14-day study (g) 

111 



  

 
 

      

     

     

    

    

    

 

      

     

     

    

    

    

 

 

 

 

 

DHA-Rich Oil (Hubei Fuxing) 

Table 4. Food consumption of female rats during a 14-day study (g/100 g bw/day) 

Test substance   

g/kg bw  DHA-rich 
oil  

Groups 1st week 2nd week 

1 0 (Control) 12.0±1.0 11.3±1.1 

2 0.91 12.1±1.9 11.52±1.7 

3 1.82 12.1±1.6 11.82±0.7 

4 3.64 g/kg 12.3±1.8 12.0±0.8 

Table 5. Food consumption of male rats during a 14-day study (g/100 g bw/day) 

Test substance   

g/kg bw  DHA-rich oil  
Groups 1st week 2nd week 

1 0 (Control) 11.8±1.4 11.4±0.5 

2 0.91 11.8±1.1 11.19±0.8 

3 1.82 11.7±1.3 10.87±0.7 

4 3.64 12.0±1.8 11.13±1.1 
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   0 (Control)  0.91 g/kg bw 
DHA-rich oil  

 1.82 g/kg bw 
DHA-rich oil  

 3.64 g/kg bw 
DHA-rich oil  

Heart   0.39±0.03  0.40±0.03  0.40±0.05  0.41±0.03 

Liver   3.47±0.11  3.52±0.25  3.51±0.17  3.58±0.22 

 Spleen  0.34±0.09  0.31±0.02  0.32±0.05  0.32±0.02 

 Lung  0.49±0.05  0.46±0.05  0.45±0.04  0.47±0.04 

 Kidney  0.95±0.04  0.92±0.08  0.90±0.06  0.97±0.02 

     

DHA-Rich Oil (Hubei Fuxing) 

Table 6. The organ coefficient of female rats after a 14-day study (% bw) 

1.82 

g/kg bw  

DHA-

rich oil  

3.64 

g/kg bw  

DHA-

rich oil  

0.91 g/kg bw  

DHA-rich oil  
0 (Control) 

Heart 0.42±0.04 0.44±0.07 0.37±0.06 0.42±0.06 

Liver 3.79±0.52 3.69±0.26 3.83±0.33 3.56±0.21 

Spleen 0.29±0.03 0.31±0.05 0.30±0.04 0.28±0.05 

Lung 0.61±0.04 0.61±0.02 0.61±0.05 0.60±0.06 

Kidney 0.93±0.08 0.98±0.09 0.95±0.07 0.95±0.09 

Abbreviations: bw = Body weight; DHA = Docosahexaenoic acid. 

Table 7. The organ coefficient of male rats after a 14-day study (% bw) 

Abbreviations: bw = Body weight; DHA = Docosahexaenoic acid. 
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Appendix E.  Expert  Panel  Consensus  Statement   

Introduction  
Hubei Fuxing Biotechnology (“Hubei Fuxing”) convened a panel of independent scientists 
(the "Expert Panel"), qualified by their scientific training and relevant national and 
international experience to evaluate the safety of food ingredients, to conduct a critical and 
comprehensive evaluation of the available pertinent data and information on docosahexaenoic 
acid (DHA) and to determine whether the proposed uses in food would be Generally 
Recognized as Safe (GRAS) based on scientific procedures. The Expert Panel consisted of the 
following qualified experts: Michael Falk, Ph.D. (LSRO solutions, LLC), George C. Fahey, 
Ph.D. (Professor Emeritus, The University of Illinois-Urbana Champaign), and Joanne Slavin, 
Ph.D., R.D. (Professor, The University of Minnesota). Susan S. Cho, Ph.D. (NutraSource, 
Inc.) served as the technical advisor to the Expert Panel. 

The Expert Panel, independently and collectively, critically evaluated a comprehensive 
package of scientific information and data compiled from the literature. The information was 
presented in a dossier produced by NutraSource, Inc. ("The Generally Recognized As Safe 
[GRAS] Determination of Docosahexaenoic acid [DHA]-Rich Oil as a Food Ingredient"). The 
Expert Panel evaluated other information deemed appropriate or necessary. To the best of our 
knowledge, this determination is a complete, representative, and balanced submission that 
includes unfavorable information, as well as favorable information, known to us and pertinent 
to the evaluation of the safety and GRAS status for the uses of this ingredient in food. 

Common Knowledge Element  of the GRAS  Determination   
The first common knowledge element for a GRAS determination is that data and information 
relied upon to establish safety must be generally available through published, peer reviewed 
scientific papers related to the safety assessment. These scientific articles include published 
preclinical studies and human clinical studies as well as scientific review articles. The second 
common knowledge element required for a GRAS determination is consensus among 
qualified scientists that the safety of the proposed uses of the substance has been 
demonstrated. Numerous GRAS notifications were submitted to the U.S. FDA regarding the 
use of DHA as an ingredient in infant formulas and selected conventional foods. GRAS 
notifications for infant formula applications include GRNs 553, 677, 731, 776, and 777 (FDA, 
2015, 2017, 2018a, 2018c, and 2018d) and those for selected conventional food applications 
include GRNs 137, 732, 836, 843, and 844 (FDA, 2004, 2018b, 2019a, 2019b, and 2019c). 
These notifications all received ‘no question’ letters from the U.S. FDA. 

The Expert Panel agrees that there are adequate data in the scientific literature to conclude 
that DHA is a common component of infant formulas, that various DHA-rich oils have been 
reviewed and approved as food ingredients for human use by the U.S. FDA and other expert 
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panels, and that the weight of the available evidence demonstrates that the proposed uses are 
safe. 

Technical Element  of  the  GRAS  Determination   
Docosahexaenoic acid (DHA) is a long-chain polyunsaturated fatty acids (LCPUFA) that is a 
primary structural component of the human brain, retina, and other tissues. DHA’s structure is 
a 22-carbon chain carboxylic acid with six cis-double bonds; the first double bond is located 
at the third carbon from the omega end (methyl terminus). Thus, it is classified as an omega-3 
fatty acid. It can be obtained directly from maternal milk, algal oil, or fish oil. 

Hubei Fuxing intends to market DHA-rich oil as an ingredient in exempt (pre-term and/or low 
birth weight infants; amino acid- and/or extensively hydrolyzed protein-based) and non-
exempt infant formulas (term infants; soy-, whey-, and/or milk-based; ages from birth to 12 
months) in combination with a safe and suitable source of arachidonic acid (ARA). The 
maximum use level will be 0.5% of total fat as DHA. This level corresponds to a maximum 
use level of 1.39% of dietary fat as DHA-rich oil because it has 36% DHA. The ratio of 
DHA to ARA would range from 1:1 to 1:2. Hubei Fuxing intends for DHA-rich oil, produced 
from Schizochytrium sp., to be used as a food ingredient. Hubei Fuxing’s DHA-rich oil will 
be added to ready-to-drink or powder form of infant formulas from which reconstituted infant 
formulas can be prepared. The intended use level is similar to all other approved uses for 
incorporation of DHA or DHA-rich oil in infant formula (GRNs 553, 677, 731, 776, and 777). 
In addition, Hubei Fuxing intends for DHA-rich oil (containing 36% DHA) to be used in the 
same food categories as those listed in GRNs 137 and 732 and in 21 CFR 184.1472(a)(3) 
(menhaden oil), except in egg, meat, poultry, and fish products, at maximum use levels that 
are 27.78% of those specified in 21 CFR 184.1472(a)(3), which was finalized in 2005 (FDA, 
2005). 

Hubei Fuxing’s DHA is produced by a fermentative process using non-toxigenic, non-
pathogenic Schizochytrium sp. DHF. All raw materials and processing aids used in the 
fermentation and manufacturing processes are food grade. Hubei Fuxing observes the 
principles of Hazard Analysis Critical Control Point (HACCP)-controlled manufacturing 
process and current good manufacturing practices (cGMP) and rigorously tests its final 
production batches to verify adherence to quality control specifications. Based on certificates 
of analysis (COAs), the Expert Panel concluded that the manufacturing process is producing 
DHA that meets specifications for chemical identity, fatty acid profile, and contaminants 
(heavy metals and microorganisms). 

The bioequivalence of two types of algal DHA-rich oils (derived from either 
Crypthecodinium cohnii [DHASCO®] or Schizochytrium sp. [DHASCO-B®]) was 
demonstrated in preweaning farm piglets and in humans when administered in a blend with 
ARA oil (Fedorova-Dahms et al., 2014; Yeiser et al., 2016). 
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The DHA content of Hubei Fuxing’s DHA-rich oil is at least 36% by weight, comparable to 
concentrations described in the previous GRAS notices (GRNs 137, 553, 677, and 731) which 
are acknowledged as GRAS by the FDA. The fatty acid profile of Hubei Fuxing’s DHA-rich 
oil is substantially equivalent to that described in GRN 677 and in the studies by Schmidt et al. 
(2012a, 2012b). 

DHA-rich oil and DHA-rich microalgae (DRM) have been evaluated by in vitro and in vivo 

genotoxicity studies, subchronic toxicity studies in rats with and without in utero phase, 
maternal and developmental toxicity in rats and rabbits, and reproductive and developmental 
toxicity in rats. DHA was reported as non-mutagenic and non-clastogenic in all studies 
conducted. For DHA-rich oils, the No Observed Adverse Effect Level (NOAEL), established 
from subchronic toxicity studies, ranged from 3,149 to 5,000 mg/kg bw/day in rats (Fedorova-
Dahms et al., 2011a; Lewis et al., 2016; Schmitt et al., 2012a). From reproductive and 
developmental toxicity studies of DHA-rich oils, the NOAELs for F0 were found to range 
from 2,000 (Schmitt et al., 2012b) to 8,322 mg/kg bw/day (F0 females during lactation) in rats 
(Fedorova-Dahms et al., 2011b). In subchronic toxicity studies with an in utero exposure 
phase, the NOAELs for F1 ranged from 3,526 (males - Schmitt et al., 2012b) to 4,399 mg/kg 
bw/day (females - Fedorova-Dahms et al., 2011b) in rats. 

However, in a reproductive and developmental toxicity study in rabbits by Hammond et al. 
(2001), both the high-dose (1,800 mg/kg/day) DRM and fish oil control groups experienced 
marked and sustained reduction in food consumption during the prenatal period and a slight 
increase in abortions. The NOAELs were determined to be 600 mg/kg bw/day for maternal 
toxicity and 1,800 mg/kg bw/day, the highest level tested, for developmental toxicity in 
rabbits (corresponding to 130 mg DHA-rich oil/kg bw/day for maternal toxicity and 392 mg 
DHA-rich oil/kg bw/day for developmental toxicity). However, the authors noted that 
abortions occurred spontaneously more frequently in rabbits than in other commonly used 
laboratory species and that the incidences of abortions in both the high-dose DRM and fish oil 
control groups fell within historical limits for the laboratory. 

On the basis of these findings, the Expert Panel for the safety evaluation of Hubei Fuxing’s 
DHA-rich oil concluded that NOAEL of 3,149 mg DHA-rich oil/kg bw/day in rats was an 
appropriate basis for a determination of safety. 

Human clinical studies reported daily doses of DHA instead of DHA-rich oils. In adults, daily 
doses of up to 2 g DHA from algal sources were not associated with treatment-related adverse 
effects on the measured outcomes in select subjects (Molfino et al., 2017, 2019; Smith et al., 
2018; MacDonald and Sieving, 2018). 
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DHA-Rich Oil (Hubei Fuxing) 

A study by Devlin et al. (2017) reported no adverse effects of DHA on cognitive development 
when toddlers aged 13.4 months were randomized to receive DHA (200 mg/day; 
Schizochytrium source) and ARA (200 mg/day) (supplement) or a corn oil (control) until age 
24 months. 

Prenatal exposure studies employed 600 to 800 mg algal DHA supplementation during 
pregnancy. No adverse effects on infant development, anthropometric measurements, 
cognitive performance, verbal and language skills, brain white and gray matter volumes, 
and/or RBC concentrations of DHA were reported for mothers and offspring up to 6 years of 
age (Carlson et al., 2018; Colombo et al., 2019; Foster et al., 2017; Hidaka et al., 2018; 
Kerling et al., 2019). 

From the DHA Intake and Measurement of Neural Development (DIAMOND) study, which 
employed up to 0.96% total fatty acids as DHA with a fixed concentration of ARA (0.64% of 
total fatty acids as ARA), Colombo et al. (2017) and Lepping et al. (2019) reported that algal 
DHA (plus ARA) supplementation in the first year of life had no adverse effects on cognitive 
performance, brain region spontaneous function, brain volume in various regions of the brain, 
and/or RBC concentrations of DHA at the time of follow-up for up to 9 years. The DHA 
concentrations tested in these studies were up to 51 - 61 mg DHA/kg bw/day. Between June 
2017 and December 2019, no new preterm infant studies with algal DHA were published. 
Previous GRAS notices reviewed the studies by Almaas et al. (2015, 2016) that reported no 
adverse effects of DHA when human milk supplemented with 32 mg DHA (0.86% of total 
fatty acids as DHA; source not specified) and 31 mg ARA (0.91% of total fatty acids as ARA) 
per 100 mL was fed to preterm infants each day for 9 weeks after birth with an 8-year follow-
up. 

Based on the substantial equivalence of Hubei Fuxing’s DHA-rich oil to other algal DHA-rich 
oils whose safety has already been established, the intended use levels commensurate with 
safe dose levels tested in human clinical studies, animal toxicology studies and mutagenicity 
and genotoxicity studies on various DHA-rich oils, and the history of safe use in humans, the 
Expert Panel concluded that Hubei Fuxing’s intended use of its DHA-rich oil in term and 
preterm infant formulas and selected conventional foods is safe. 
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Expert Panel Members: 

Michael Falk, Ph.D. 

L RO Solutions Rock ille MD 

Date 

George C. Fahey Jr., Ph.D. 0 U 
Profe sor Emeritus University of Illinois, Urbana, IL 

Date 
r , 

/1o~e lavin Ph.D. R.D. 
4rofes or, University of Minnesota, St. Paul, MN 

Date 

Technical Advi or to the xpert Panel: 

Date 

utra ource, Jnc., Clarksville, MD 21029 

DHA-Rich Oil (Hubei Fuxing) 

Conclusion  
We, the undersigned members of the Expert Panel, have individually, collectively, and 
critically evaluated the materials summarized above on the safety of Hubei Fuxing’s DHA-
rich oil and  other information deemed appropriate and unanimously conclude that Hubei 
Fuxing’s DHA-rich oil, manufactured as described in the dossier and consistent with cGMP, 
and meeting appropriate food grade specifications, is Generally Recognized As Safe (GRAS) 
based on scientific procedures for use as an ingredient in term and preterm infant formulas 
and selected conventional foods at levels specified in the accompanying dossier. It is our 
opinion that other qualified and competent scientists reviewing the same publicly available 
information would reach the same conclusions. 
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DHA-Rich Oil (Hubei Fuxing) 
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Dear Dr. Morissette, 

Please see Hubei Fuxing's response to FDA questions in the attached document.  We hope we answered 
FDA questions properly. If you need further clarifications, please contact me. Thank you. Please stay 
healthy during this pandemic! 

Sincerely, 
Susan 
Susan Cho, Ph.D. 
NutraSource, Inc. 
+1-410-531-3336 (O) +1-301-875-6454 (C) 
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Dear Dr. Cho, 

Please see attached our questions for GRN 000933. 

Best regards, 

Rachel 

Rachel Morissette, Ph.D. 
Regulatory Review Scientist 
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Center for Food Safety and Applied Nutrition 
U.S. Food and Drug Administration 
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GRN 933 Hubei Fuxing’s Response to FDA Questions 

October 6, 2020 

To: Dr. Rachel Morissette 

Subject: Response to FDA questions related to GRN 933, algal oil (≥36% docosahexaenoic acid) 

from Schizochytrium sp. strain “DHF” (algal oil (≥36% DHA)) 

From: Susan Cho, NutraSource, Inc. (new company name, AceOne RS) 

Dear Dr. Morissette, 

On behalf of Hubei Fuxing, we have prepared our response to FDA questions as follows. 

Regulatory: 

1. In Table 4 on page 13 of the notice, “yeast extract” is listed for 21 CFR 172.896. This 

regulation is for the intended use of “dried yeasts.” 21 CFR 184.1983 is for the intended 
use of “bakers yeast extract.” Please clarify which regulation is intended here. 

Hubei Fuxing’s Response 

We confirmed with Hubei Fuxing that they are using baker’s yeast extract. Thus, we 

have amended Table 4 as follows: 

Table 4. Raw Materials Used in Fermentation 

Ingredient Regulatory status 

Yeast extract 21 CFR 184.1983 

Glucose 21 CFR 168.110; 184.1857 

Magnesium sulfate (heptahydrate) 21 CFR 184.1443 

Potassium dihydrogen phosphate No CFR citation * 

Sodium chloride 21 CFR 182.1(a) 

Calcium chloride 21 CFR 184.1193 

Sodium hydroxide 21 CFR 184.1763 

2. In Table 4 on page 13 of the notice, the footnote for “potassium dihydrogen phosphate” 
states that “FDA did not object to the substitution of K for Na for potassium chloride and 
potassium sulfate. Sodium phosphate-21 CFR 182.1778.” Please provide a reference for 

this statement. 

Hubei Fuxing’s Response 

We are withdrawing this statement. The amended Table 4 now does not have such a 

footnote. 
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GRN 933 Hubei Fuxing’s Response to FDA Questions 

3. On page 26 of the notice, Hubei Fuxing states “In accordance with 21 CFR 184.1(b)(2), 

the ingredient may be used in food to ensure that the total intake of EPA or DHA does 

not exceed 3.0 grams/person/day (FDA, 2005).” Please clarify if the regulation for 

menhaden oil (21 CFR 184.1472) is intended here instead. 

Hubei Fuxing’s Response 

We think the regulation for menhaden oil (21 CFR 184.1472) is more appropriate; thus, 

we are changing the reference to 21 CFR 184.1472. It now reads as follows: “In 
accordance with 21 CFR 184.1(b)(2), the ingredient may be used in food to ensure that 

the total intake of EPA or DHA does not exceed 3.0 grams/person/day (21 CFR 

184.1472).” 

Chemistry: 

4. In the notice, Hubei Fuxing mentions that DHA is a structural component of human 

tissues and that it may be obtained directly from maternal milk, algal oil, and fish oil. 

However, algal oil is composed of more than just DHA. Because the notice focuses on 

comparing the algal oil to previously reviewed algal oils, Hubei Fuxing does not discuss 

the algal oil and its components in context of the total diet. Please provide a statement 

about whether the fatty acids (not just DHA) and sterols/stanols that are present in the 

algal oil (≥36% DHA) are common to the diet from other food sources. 

Hubei Fuxing’s Response 

We have added the following sentence: “Fatty acids (not just DHA) and sterols/stanols 

that are present in the algal oil (≥36% DHA) are common to the diet from other food 

sources.” 

5. On page 13 in Table 5 of the notice, the regulation listed for “protease enzyme 

preparation” is 21 CFR 184.1027. This regulation is for a very specific enzyme 

preparation of a mixed carbohydrase and protease enzyme product that includes 

carbohydrase and protease activity obtained from fermentation of a nonpathogenic 

strain of B. licheniformis. Novozyme’s alcalase is listed in their marketing materials as a 

serine endo-peptidase from B. licheniformis. Therefore, while Novozyme’s alcalase is 

from the same source microorganism as in 21 CFR 184.1027, it is not clear if Novozyme’s 
alcalase includes both carbohydrase and protease activity to qualify under the 

regulation. Please clarify the identity of this enzyme preparation and how it is 

authorized for use, whether through a food additive regulation or through a GRAS 

conclusion. 

Hubei Fuxing’s Response 
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The use of Novozyme’s alcalase is authorized through a GRAS conclusion (GRN000564). 

In addition, this enzyme is subjected to 21 CFR 184.1150 for bacterially-derived protease 

enzyme preparation. 

6. Regarding the filtration step in the manufacturing process, please address whether the 

filtration aid is safe and suitable for use in processing oils in the U.S., such as by citing an 

effective Food Contact Notification or food additive regulation for the filtration material. 

Hubei Fuxing’s Response 

Hubei Fuxing uses micro-filtration to remove cell debris and other large molecules. 

Those filtration aids are subject to 21 CFR 177.2550. 

7. Hubei Fuxing provides an implied rationale for looking at shellfish toxins and states that 

organic contaminates are not expected. Further, they provide data for mycotoxins but 

do not explain why they are looking for them. Please provide a brief statement 

explaining why Hubei Fuxing is testing for mycotoxins. 

Hubei Fuxing’s Response 
Hubei Fuxing regularly monitors mycotoxins levels for all of its oil ingredients, such as 

DHA-rich oil and arachidonic acid-rich oil, as part of its quality control process. In 

addition, both DHA- and ARA-rich oil are directly consumed as a food additives under 

the Chinese food additive regulations that set strict limits on mycotoxins. 

8. There are errors in how the notifier displays the data for the sterols/stanols in Table 12 

on page 24 of the notice. 1) For example, cholesterol and a few other sterols are not 

included in total sterol/stanol value for GRN 000933 but are included in the total sterols 

for GRN 000533. 2) In addition, unidentified sterols for GRN 000933 are listed on a 

different line than for GRNs 000553 and 000677. These errors should be corrected, and 

the discussion about 3) why Hubei Fuxing considers the sterol/stanol levels to be 

comparable should be updated. 

Hubei Fuxing’s Response 

We have eliminated the category ‘others’ for GRNs 000553 and 000677and integrated 

that information into new categories in Table12. In addition, we have revised the total 

plant sterols and stanols content of Hubei Fuxing’s DHA-rich oil from 0.31 wt% to 0.48 

wt%. Now it reads as follows: “Table 12 summarizes the total concentrations of plant 

sterols and plant stanols (0.48 wt% in fat) in Hubei Fuxing’s DHA-rich oil. This level is 

comparable to the average total sterol values calculated from the values reported in 

GRN 000553 (0.54 wt%) and GRN 000677 (0.15 wt%), although sterol profiles may have 

some variations.” Please see the revised Table 12 below: 
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GRN 933 Hubei Fuxing’s Response to FDA Questions 

Table 12. Comparison of Plant Sterols/Stanols in DHA-Rich Oils 

Parameters, wt% Current 
Notice 

GRN 553* GRN 677* 

24-Methylenecholesterol NR 0.0080 0.0064 

24-Methylenecycloartanol 0.0028 NR NR 

Brassicasterol 0.0128 0.0070 <0.0045 

Campestanol 0.0022 0.0005 <0.0002 

Campesterol 0.0096 0.0097 0.0035 

Cholesterol 0.1852 0.0664 0.0345 

Citrostadienol 0.0015 NR NR 

Clerosterol NR 0.0086 0.0188 

Cycloartenol 0.00225 NR NR 

Delta-7-avenasterol 0.0052 0.0049 0.0065 

Delta-5-avenasterol NR 0.0095 0.0045 

Delta-7-campersterol NR 0.0024 <0.0044 

Delta-7-stigmastenol 0.0212 0.0103 <0.0129 

Delta-5,23-stigmastadienol NR 0.0045 <0.0077 

Delta-5,24-stigmastadienol 0.0076 0.0022 0.0086 

Sitostanol NR 0.0028 <0.0003 

Sitostanol + delta-5-avenasterol 0.0072 NR NR 

Sitosterol, beta 0.0520 0.0610 0.0186 

Stigmasterol 0.0226 0.3413 <0.0204 

Subtotal of identified plant 
sterols + stanols 

0.3122** 0.54* 0.15* 

Unidentified sterols 0.1722 Not reported Not reported 

Total plant sterols + stanols 0.48 0.54 0.15 
* The values represent total sterols in fats (wt%). Like other DHA-rich oil (GRN 677), it is assumed that 

Hubei Fuxing’s DHA oil is composed of 99-100% fats. It is noteworthy that GRNs 553 and 677 reported 

fatty acid values as %area without reporting the absolute quantity. 

** The subtotal of identified plant sterols + plant stanols was based on average value reported in COAs. 

9. Please correct the following reference errors: 

a) In Table 7 on page 17 of the notice, a specification for DPA is listed for GRN 000553. 

However, GRN 000553 does not have a specification for DPA, but rather for EPA. 

Hubei Fuxing’s Response 
Thank you for pointing out the error. We have amended Table 7 as shown below to 

correct the error. 
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b) In Table 7 on page 17 of the notice, the specification for unsaponified matter is listed as 

≤3.0 for GRN 000731; however, on page 18 of GRN 000731 the specification is shown as 
≤1.0. 

Hubei Fuxing’s Response 
Thank you for pointing out the error. We have amended Table 7 as shown below to 

correct the error. 

Please see the revised Table 7. The yellow highlights indicate amendments. 
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GRN 933 Hubei Fuxing’s Response to FDA Questions 

Table 7. Specifications of DHA-Rich Oil 

Parameter 
Specifications Methods of Analysis for 

the Current Notice Current 
notice 

GRN 
137a 

GRN 
553b 

GRN 
677b 

GRN 731b FCCc FCCd 

DHA*, % 36e 32 – 45f 35f 35f >45e 30-40f 

30 

35-47f 

35 

AOCS Ce 2-66; AOCS Ce 1-
62; or AOCS Ce 2-66 mod; 
AOCS Ce 1b-89 mod. 

Acid value, mg potassium 
hydroxide (KOH)/g 

≤ 0.8 ≤0.5 ≤0.5 < 0.5 AOCS Cd 3d-63 

Free fatty acid, as % oleic 
acid 

≤ 0.4 ≤0.4 < 0.1 ≤ 0.4 ≤ 0.4 AOCS Cd 3d-63; or AOCS Ca 
5a-40 

Trans fatty acids, relative 
area % 

≤1.0 ≤2.0 ≤3.5 ≤2.0 <1.0 AOCA Ce 1f-96 

Unsaponifiable matter, % ≤3.0 ≤4.5 ≤3.5 ≤3.5 <1.0 ≤4.5 ≤3.5 AOCS Ca 6b-53 

Peroxide value, meq/kg ≤5.0 ≤5.0 ≤5.0 ≤5.0 <5.0 ≤5.0 ≤5.0 AOCS Cd 8-53 

Moisture (direct drying 
method), wt% 

≤0.1 ≤0.1 ≤ 0.02 ≤ 0.05 <0.1 AOCS Ca 2e-84 

Docosapentaenoic acid* 
(DPA, n-6) 

10 - 20 AOCS Ce 2-66; AOCS Ce 1-
62; or AOCS Ce 2-66 mod; 
AOCS Ce 1b-89 mod. Eicosapentaenoic acid (EPA) ≤10 

Copper, ppm ≤0.1 ≤0.1 ≤0.1 <0.1 <0.5 BS EN ISO 17294-2 2016 
mod. except Iron - Eurofin 
internal method ICP-OES 

Iron, ppm ≤0.1 ≤0.5 ≤0.2 <0.2 <0.2 

Lead, ppm ≤0.1 ≤0.2 ≤0.1 < 0.1 < 0.1 ≤0.1 ≤0.1 
Arsenic, ppm ≤ 0.1 ≤0.5 ≤ 0.1 < 0.1 < 0.1 ≤ 0.1 ≤ 0.1 
Cadmium, ppm ≤0.1 ≤ 0.1 < 0.1 

Mercury, ppm ≤0.04 <0.2 ≤0.04 < 0.1 < 0.01 ≤ 0.1 ≤ 0.1 BS EN 13806:2002 

Coliforms, cfu/mL ≤10 < 1** AOAC 991.14 

Molds, cfu/ml ≤10 < 1 AOAC 997.02 

Yeast, cfu/ml ≤10 < 1 

Salmonella/25 g ND ND ISO 6679-1:2017 
Cronobacter sp./10 g ND ISO 22964:2017 
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AOAC = Association of Official Analytical Chemists; AOCS = American Oil Chemist’s Society; BS-EN = British adoption of a European (EN) standard; 
CFU = Colony Forming Units; ICP OES = inductively coupled plasma optical emission spectrometer; mod=modifications; MPN = most probable 
number; NA = not available; meq = milliequivalents; ND = not detected; ISO=International Organization for Standardization. 
*The samples analyzed in 2019 used AOCS Ce 2-66; AOCS Ce 1-62; and a sample analyzed in 2020 was based on AOCS Ce 2-66 mod; AOCS Ce 1b-
89 mod. **Based on cfu/mL. 
aDHA-rich oil derived from Schizochytrium sp. for selected general food applications; 
bDHA-rich oil derived from Schizochytrium sp. for infant formula applications; 
cFCC specifications for DHA oil derived from Schizochytrium sp.; 
dFCC specifications for DHA oil derived from Crypthecodinium cohnii. 
e wt% (Eurofins’ COAs have reported the DHA content in wt%). 
frelative area%. 
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c) On page 26 of the notice (Section 3.A. Exposure Estimates) Hubei Fuxing cites page 25 
of GRN 000732 for food categories. While a description of the exposure estimates is 
included on page 25 of GRN 732, the food categories are not. The food categories are 
listed on pages 4-5 of GRN 000732. 

Hubei Fuxing’s Response 
We have amended the page numbers. Now it reads as follows: “These are the same food 

categories (except egg, meat, poultry, and fish products) found in the GRAS notifications 

for DHA-algal oils (GRN 137, stamped pages 10 to 12 and 27 to 28 - FDA, 2004; GRN 732, 

pages 4 to 5 - FDA, 2018b) for which the agency did not raise any objections to the 

companies’ conclusion that DHA-algal oils derived from Schizochytrium sp. would be 

considered GRAS when used in the food categories identified for menhaden oil.” 

Microbiology: 

10. In Table 8 on page 19 of the notice, the microbiological specifications and batch analysis 

data are presented. Please confirm that the Salmonella serovars specification sample 

size is 25 g and not 25 mL. 

Hubei Fuxing’s Response 

Thank you for pointing out the error. We have verified with Eurofins, which provided the 

certificates of analysis. In Tables 7 and 8, we have amended the sample size from 25 mL 

to 25 g. The certificates of analysis are shown at the end of this document. The revised 

Table 7 is shown on pages 6 to 7 of this response document, and the revised Table 8 

now reads as follow: 
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Table 8. Summary of Analytical Values for Hubei Fuxing’s DHA-Rich Oil* 

Parameter 
Analytical values 

D18071 
101J 

D18081 
801J 

D18111 
401J 

D18122 
601J 

D19122 
101D 

D181272 
701J 

LOQ 

DHA, wt% 38.24 38.06 38.78 38.30 40.95 0.02 

Acid value, mg KOH/g 0.52 0.34 0.38 0.38 0.14 0.05 

Free fatty acid, as % oleic acid 0.26 / 0.18 0.17 / 0.18 0.19 / 0.20 0.19 / 0.14 0.07 / 0.07 0.01 

Trans fatty acids, relative area % 0.20 0.12 0.15 <0.01 0.07 0.01 

Unsaponifiable matter, % 1.66 1.04 1.58 1.03 1.87 0.05 

Peroxide value, meq/kg <0.1 2.1 <0.1 1.1 1.9 0.1 

Moisture, g/100 g 0.02 0.02 0.02 0.01 0.04% 0.01 

Protein, g/100 g <0.1 <0.1 <0.1 <0.1 <0.1 0.1 

Ash, g/100 g 0.04 0.03 0.03 0.05 0.020 0.01 

Potassium (K), mg/kg <3 3 

Manganese (Mn), mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 0.1 

Sulphur (S), mg/kg <20 20 

Copper (Cu), mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 0.1 

Iron (Fe), mg/100 g <0.1 <0.1 <0.1 <0.1 <0.3 <0.3 

Lead (Pb), mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 0.05 

Arsenic (As), mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 0.05 

Cadmium (Cd), mg/kg <0.01 <0.01 <0.01 <0.01 <0.01 0.01 

Mercury (Hg), mg/kg <0.005 <0.005 <0.005 <0.005 <0.005 0.005 

Coliforms, cfu/mL <10 <10 <10 <10 <10 NA 

Molds, cfu/g <10 <10 <10 <10 <10 NA 

Yeast, cfu/g <10 <10 <10 <10 <10 NA 

Salmonella/25 g ND ND ND NA 

Cronobacter sp./10 g ND ND ND ND ND NA 

*Samples were taken from 3-5 non-consecutive batches. NA=not available; ND = Not detected; LOQ=limit of quantitation. 

9 



 

 

        

      

GRN 933 Hubei Fuxing’s Response to FDA Questions 

11. Please confirm that the manufacturer continuously monitors the fermentation process 

for contaminants and quality control procedures are taken upon observation of 

contamination. 

Hubei Fuxing’s Response 

We have confirmed with Hubei Fuxing that the company continuously monitors the 

fermentation process for contaminants, and quality control procedures are taken upon 

observation of contamination. We are adding a sentence (“Hubei Fuxing continuously 

monitors the fermentation process for contaminants, and quality control procedures are 

taken upon observation of contamination”) to page 12 right after the following 

sentence: “Hubei Fuxing observes the principles of Hazard Analysis Critical Control Point 

(HACCP)-controlled manufacturing process and current good manufacturing practices 

(cGMP) and rigorously tests its final production batches to verify adherence to quality 

control specifications.” 

Toxicology: 

12. On page 34 of the notice, Hubei Fuxing states “The studies reviewed in these GRAS 

notices include bacterial reverse mutation assays (Hammond et al., 2002; 

FedorovaDahms et al., 2011a, 2011b; Lewis et al., 2016; Schmitt et al., 2012a), 

chromosome aberration assays (Fedorova-Dahms et al., 2011a, 2011b; Hammond et al., 

2002; Lewis et al. 2016; Schmitt et al., 2012a), in vivo micronucleus tests in mice and 

rats (Fedorova-Dahms et al., 2011a, 2011b; Hammond et al., 2002; Lewis et al., 2016; 

Schmitt et al., 2012b), mammalian erythrocyte micronucleus tests (Lewis et al., 2016), 

and in vitro CHO AS52/XPRT gene mutation assay (Hammond et al., 2002).” 

a) Please note that the reference Schmitt et al. (2012b) listed for the in vivo 

micronucleus tests is incorrect; no such study was included in that article. Please 

confirm if Schmitt et al. (2012a) was intended here instead. 

Hubei Fuxing’s Response 
We agree that Schmitt et al. (2012a) is the correct reference. 

b) Hubei Fuxing cites Lewis et al. (2016) in the context of the following studies: (1) 

bacterial reverse mutation assay, (2) chromosome aberration assay, (3) in vivo 

micronucleus test in rats, and (4) mammalian erythrocyte micronucleus test. Please 

consult Lewis et al. (2016) and find out whether this publication has indeed discussed all 

four above-mentioned tests. If not, please modify the above statement accordingly. 

Hubei Fuxing’s Response 

Lewis et al. (2016) includes the following three studies: (1) bacterial reverse mutation 

assay, (2) chromosome aberration assay, and (3) mammalian erythrocyte micronucleus 
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test, but not in vivo micronucleus test in rats. Thus, we have amended the sentence as 

follows: “The studies reviewed in these GRAS notices include bacterial reverse mutation 

assays (Hammond et al., 2002; Fedorova-Dahms et al., 2011a, 2011b; Lewis et al., 2016; 

Schmitt et al., 2012a), chromosome aberration assays (Fedorova-Dahms et al., 2011a, 

2011b; Hammond et al., 2002; Lewis et al. 2016; Schmitt et al., 2012a), in vivo 

micronucleus tests in mice and rats (Fedorova-Dahms et al., 2011a, 2011b; Hammond et 

al., 2002; Schmitt et al., 2012a), mammalian erythrocyte micronucleus tests (Lewis et al., 

2016), and in vitro CHO AS52/XPRT gene mutation assay (Hammond et al., 2002).” 

13. On page 38 of the notice in Table 14 for the Schmitt et al. (2012b) study: 

a) The “dose” is provided as “0.5, 1.0, 2.5, or 5% in the diet.” On page 4151 of the article 
by Schmitt et al. (2012b) in section 2.2.2. Experimental design, the test article target 

concentrations are listed as 0, 10,000, 25,000, and 50,000 ppm for algal oil or 0, 1, 2.5, 

and 5%, respectively. In addition, another group of animals received 50,000 ppm fish oil 

corresponding to 5%. Please confirm that 0.5% was not one of the dose levels 

administered. 

Hubei Fuxing’s Response 
We agree that 0.5% was not one of the dose levels administered. Thus, we have 

amended the doses of Schmitt et al. (2012b) as 0, 1.0, 2.5, or 5% in the diet. 

b) The NOAELs for systemic toxicity of F1 female and male rats are given as 2.5% and 

5%, respectively. For ease of comparison of this NOAEL to the proposed intake levels for 

Hubei Fixing’s DHA-rich oil and to be consistent with the units for other NOAELs, please 

provide the above NOAELs in units of mg/kg body weight (bw)/day. 

Hubei Fuxing’s Response 
The NOAELs for systemic toxicity of F1 female (F) and male (M) rats were 3,526 (M) and 

2,069 (F) mg/kg body weight (bw)/day. 

c) This study is a combined 90-day/one-generation reproductive toxicity study in which 

no reproductive toxicity was reported in F0 females, but systemic toxicity was observed 

in F1 females at the high dose level (5%) when administered DHArich oil for 110-111 

days. Consequently, the NOAEL was stated to be 2.5% for females for systemic toxicity. 

The study authors identify this arm of the study as a “3-month rat dietary toxicity study 

with an in utero exposure phase”; as such, it is a subchronic toxicity study, with a 

subchronic NOAEL of 2.5%. On page 49 of the notice, Hubei Fuxing states that “The 

NOAEL was determined to be 3,149 mg/kg bw/day in a subchronic toxicity study in 

rats.” with no reference provided. While it is not clear from Hubei Fuxing’s statement, 

based on the context, we assume this sentence aims to state that 3,149 mg/kg bw/day 

is the overall lowest NOAEL from all subchronic toxicity studies. Please confirm that our 
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assumption is correct. If incorrect, please explain the reason for this sentence within 

that context. As the NOAEL of 2.5% in the Schmitt et al. (2012b) study is a subchronic 

NOAEL, depending on the value of the equivalent dose of 2.5% in units of mg/kg 

bw/day, the above statement for the overall lowest NOAEL for all subchronic toxicity 

studies may need to be updated. Additionally, if our above assumption is correct, please 

rewrite the sentence to make it clearer that this is the lowest overall NOAEL for all 

subchronic toxicity studies. 

Hubei Fuxing’s Response 
Based on the NOAEL of 2.5% determined for F1 females in the Schmitt et al. (2012b) 

study, we have amended the NOAEL to 2,069 mg/kg bw/day. It now reads as follows: 

“The NOAEL was determined to be 2,069 mg/kg bw/day in a subchronic toxicity study in 

rats (Schmitt et al., 2012b).” 

14. On page 39 of the notice in Table 14, the NOAEL for pigs in the Abril et al., 2003 study is 

provided as kg/pig. For ease of comparison to proposed intake levels for Hubei Fixing’s 

DHA-rich oil and to be consistent with the units for other NOAELs, please provide the 

NOAEL in units of mg/kg bw/day. 

Hubei Fuxing’s Response 
Abril et al. (2003) did not report feed consumption and did not report the NOAEL on a 

mg/kg bw basis. We have revised the dossier to eliminate any estimate of DHA or DHA-

rich oil NOAEL for this study. Description about Abril et al. (2003) (page 35) and Table 14 

(page 39) have been revised as follows. 

Studies of DHA-Rich Microalgae from Schizochytrium sp. 

For DHA-rich microalgae (DRM), the highest dose tested was 5.746 kg DRM per pig, 
corresponding to 1.281 kg DHA per pig (DRM contained 22.3% DHA) (Abril et al., 2003).  
The DHA supplementation at all doses did not result in treatment-related adverse 
effects on measured outcomes such as clinical observations, body weights, food 
consumption, mortality, hematologic values, gross necropsy findings, organ weights or 
histopathology in pigs. However, the authors did not provide the feed consumption or 
NOAEL on a kg bw/day basis. 

DRM Studies Reviewed in Previous GRAS Notices 

Sub-
chronic 
toxicity 
(diet) 

2.680, 
1.169, 
3.391, or 
5.746 kg 
DRM per 
pig (22.3% 
DHA on a 

2.680 kg 
DRM/pig-120 d, 
a whole-life 
exposure; 
1.169, 3.391, or 
5.746 kg 
DRM/pig during 
the last 42 d 

Pig 
(M) 

No treatment-related 
adverse effects for 
low-, mid-, and high-
dose groups (261, 
756, and 1,281 g DHA 
per pig during expt. 
period) 

No feed 
consumption 
data on a 
mg/kg bw 
basis; no 
NOAEL was 
reported 

Abril 
et al., 
2003 
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dry wt 
basis) 

If we are allowed to roughly estimate the DHA intake, we may be able to use the 

following calculation method. The abstract and page 79 stated that the total DHA 

administered during the last 42-day period was 1,281 g of DHA for pigs in the high dose-

DRM groups. To calculate the average daily intake of DHA, we divided the total DHA 

administered to each pig (mg/pig) by 42. For T4, we got 30,500 mg DHA/day. 

In the absence of average body weight during the last 42-day period, we assumed that 

the body weight gain was constant during the 120-day period. Based on the initial and 

final body weight values listed on Tables 5 to 6 and the daily body weight gain shown in 

Table 7, we calculated the average body weight at day 79 for the T4 group. For example, 

body weight of T4 at day 79 was calculated using the following formula: (122.32 kg bw 

at day 120) – (42 d x 0.943 kg body weight gain/day) = 122.32 - 39.61 = 82.71 kg at day 

79. To calculate the average body weight during the last 42 days, we took an average 

value between 82.71 and 122.32 kg, which is 102.515 kg bw. Then, we divided the 

average daily intake value of 30,500 mg DHA/day by 102.515 kg bw to derive 297.5 mg 

DHA/kg bw/day for the T4 group, the high-dose group. However, since the authors did 

not provide feed consumption or NOAEL on a mg/kg bw basis, we will not use such a 

roughly estimated value. 

15. For the Abril et al. (2003) and the Hammond et al. (2001a,b,c) studies please show how 

Hubei Fuxing calculated NOAELs expressed as DHA-rich oil/mg kg bw/day and DHA/kg 

bw/day from DRM/kg bw/day. 

Hubei Fuxing’s Response 

Abril et al. (2003) did not report feed consumption and the NOAEL on a mg/kg bw basis. 

We have revised the dossier to eliminate any estimate of DHA or DHA-rich oil NOAEL for 

this study. 

In the study by Hammond et al. (2001a), the authors reported that the NOAEL as 4,000 

mg DRM/kg bw/day in rats and that DRM contained 8.7% DHA on a dry weight basis 

(page 193). The corresponding DHA level was calculated based on the following formula: 

x mg DRM x 0.087 (% DHA on a dry wt. basis) = y mg DHA. Thus, the corresponding DHA 

level is 348 mg/kg bw/day (4,000 x 0.087 = 348 mg DHA) on a dry weight basis. 

We assumed that a typical DHA-rich oil tested in many toxicity studies contained 

approximately 40% DHA. We calculated DHA-oil values by dividing the DHA level by 0.4. 

However, the authors did not provide such a value, and thus, we withdraw all 

statements on corresponding DHA-rich oil value. 
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Revised descriptions about Hammond 2001a, 2001b, 2001c (pages 35 and 36) and Table 

14 (pages 39-40) are shown below (after deleting all statements related to 

corresponding DHA-rich oil value). 

2) In a subchronic toxicity study on another source of DRM, ----. Thus, corresponding 

DHA level is 348 mg/kg bw/day (4,000 x 0.087 = 348 mg DHA/kg bw/day on a dry weight 

basis). 

However, in a reproductive and developmental toxicity study in rabbits by 

Hammond et al. (2001b), ---. ---- In summary, the NOAELs were determined to be 600 

mg/kg bw/day for maternal toxicity and 1,800 mg/kg bw/day, the highest level tested, 

for developmental toxicity in rabbits. These levels correspond to 52 mg DHA/kg bw/day 

for maternal toxicity and 157 mg DHA/kg bw/day for developmental toxicity in rabbits 

assuming the DHA content in DRM was 8.7% on a dry weight basis (600 mg DRM/kg 

bw/day x 0.087= 52 mg DHA/kg bw/day; 1,800 mg DRM/kg bw/day x 0.087 = 157 mg 

DHA/kg bw/day). However, the authors noted that abortions occur spontaneously --

within historical limits for the laboratory. 

It is noteworthy that -- (Hammond et al., 2001b). In rats, the NOAEL was 

estimated to be 22,000 mg DRM/kg bw/day for both maternal and development 

toxicity. This level corresponds to 1,914 mg DHA /kg bw/day, assuming the DHA content 

in DRM was 8.7% on a dry weight basis. 

In a single generation reproductive toxicity study, the NOAEL was estimated to 

be 17,847 and 20,669 mg DRM/kg bw/day for males and females, respectively 

(Hammond et al., 2001c). The authors stated that the levels of DRM intake for males 

and females correspond to intakes of approximately 1,512 and 1,680 mg DHA/kg 

bw/day, respectively (page 358 of Hammond et al., 2001c). 

Subchronic 
toxicity 
(diet) 

400, 1,500, 
or 4,000 
mg/kg bw/d 
(8.7% DHA 
on a dry wy 
basis) 

13 wk Rat No treatment-
related adverse 
effects 

4,000 DRM 
(corresponding to 
348 DHA*) 

Hammond 
et al., 
2001a 

Reproduc- 0.6, 6.0, or Gestation Rat No treatment- Both maternal and Hammond 
tive and 30% DRM in days 6 to15 related adverse developmental et al., 
develop- diet (8.7% effects toxicity - 22,000 2001b 
mental DHA on a DRM 
toxicity dry wt. (corresponding to 
(diet) basis) 1,914 DHA*) 
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Single- M-15 wk; F-2 Rat No treatment- 17,847 DRM Hammond 
generation weeks prior to related adverse (corresponding to et al., 
reproductio mating, during effects 1,512 DHA**) (M); 2001c 
n toxicity mating, and 20,669 DRM 
(diet) throughout 

gestation and 
lactation (10 
wk) 

(corresponding to 
1,680 DHA**) (F) 

Reproduc- 180, 600, or F0 mother-13 Rabbit High-dose F0: 600 DRM Hammond 
tive and 1,800 mg d (gestation (1,800) DHA oil (corresponding to et al., 
develop- DRM/kg/d days 6 to 18) and fish oil 52 DHA*) (F); 2001b 
mental (8.7% DHA groups: F0 F1: Developmental, 
toxicity on a dry wt mothers had 1,800 DRM 
(gavage) basis) reduced food 

consumption and 
body weight and 
a slightly higher 
abortion rate 
(but within the 
historical limits 
for the 
laboratory) 

(corresponding to 
157 DHA*) (both M 
and F) 

*DHA values are on a dry weight basis. 
**From Hammond et al. (2001c), page 358. 

16. On page 49 of the notice, Hubei Fuxing states that “This estimated DHA intake is 

consistent with current DHA recommendations for preterm and term infants of 18 to 60 

mg/kg bw/day depending on gestational age.” Please provide a reference for the 

“current DHA recommendations for preterm and term infants of 18 to 60 mg/kg 

bw/day.” 

Hubei Fuxing’s Response 
The references are Koletzko et al. (2014a,b). 
Now it reads as follows: “This estimated DHA intake is consistent with current DHA 
recommendations for preterm and term infants of 18 to 60 mg/kg bw/day depending on 
gestational age (Koletzko et al., 2014a,b).” 

Koletzko B, Boey CC, Campoy C, Carlson SE, Chang N, Guillermo-Tuazon MA, Joshi S, 
Prell C, Quak SH, Sjarif DR, Su Y, Supapannachart S, Yamashiro Y, Osendarp SJ. Current 
information and Asian perspectives on long-chain polyunsaturated fatty acids in 
pregnancy, lactation, and infancy: systematic review and practice recommendations 
from an early nutrition academy workshop. Ann Nutr Metab. 2014a;65:49-80. 

Koletzko B, Poindexter B, Uauy R: Recommended nutrient intake levels for stable, fully 
enterally fed very low birthweight infants;in Koletzko B, Poindexter B, Uauy R (eds): 
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Nutritional Care of Preterm Infants. Basel, Karger, 2014b, pp 300–305. 

17. The designation of “exempt” infant formula includes a number of different formulations 

for subpopulations with specific needs or afflictions. We note that the physiology of the 

gastrointestinal system between premature infants and term infants with food allergies 

may be quite different. Please provide a short narrative describing Hubei Fixing’s 

rationale and safety conclusion that algal oil (≥36% DHA) is not expected to adversely 

impact the specific infant subpopulations who would be consuming these exempt infant 

formulae. 

Hubei Fuxing’s Response 
Two preterm infant studies specifically discussed the effects of DHA supplementation on 

gastrointestinal (GI) adverse events or food allergy. These studies did not report adverse 

effects/events associated with DHA supplementation in preterm infants (Clandinin et al., 

2005; Manley et al., 2011). 

In a study by Clandinin et al. (2005), 361 preterm infants < 35 postmenstrual age (PMA) 
were randomly assigned to 3 study formula groups: 1) control, formulas with no added 
DHA or ARA; (2) algal-DHA, formulas with 17 mg DHA/100 kcal from algal oil and 34 mg 
ARA/100 kcal from fungal oil (Martek Biosciences, algal type was not specified); or (3) 
fish-DHA, formulas with 17 mg DHA/100 kcal from tuna fish and 34 mg ARA/100 kcal 
from fungal oil. These levels of DHA and ARA are similar to those present in a typical 
mature human milk (approximately 0.3 wt% of fatty acids as DHA and 0.6 wt% as ARA). 
The study formulas were the sole source of nutrition for preterm subjects until 57 weeks 
PMA (or 4 months after term) and the primary source of nutrition until 92 weeks PMA. 
DHA supplementation was stopped at 92 weeks PMA, and the subjects were monitored 
until 118 weeks PMA (18 months after term). Term infants breast-fed for 4 months or 
longer were a reference group. All infants were assessed at birth and at 40, 44, 48, 53, 
57, 66, 79, 92, and 118 weeks PMA. Measurement endpoints included growth, 
tolerance, adverse events, and Bayley development scores. There were no differences in 
caloric intake from formula, daily gastric residuals, stool frequency, stool consistency, or 
abdominal distention among the preterm groups during hospitalization (data not 
shown). In addition, there were no differences in parents reporting fussiness, diarrhea, 
or constipation (data not shown), although infants in the algal DHA and fish DHA-
supplemented groups had more gas than usual at 40 and 44 weeks post-menstrual age 
(p<0.05), which reached no differences at 53 or 57 weeks. Overall, the authors 
concluded that DHA supplementation (either algal oil or fish oil source) did not increase 
morbidity or adverse events in preterm infants. In addition, no adverse effects of DHA 
supplementation were reported on the measured outcomes. 

In a study of Manley et al. (2011), 657 preterm infants of <33 weeks of gestation were 
enrolled. They consumed expressed breast milk from mothers taking either tuna oil with 
high-DHA (tuna oil) or standard-DHA (soy oil) capsules. Lactating women with their 
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infants were randomly assigned to the high-DHA group (3 g tuna oil per day) or the 
standard-DHA group (3 g soy oil per day to achieve a breast milk DHA concentration that 
was 1% or 0.35% of total fatty acids without altering the naturally occurring 
concentration of arachidonic acid [AA] in breast milk). If supplementary formula was 
required, infants were given a high-DHA preterm formula (1% DHA and 0.6% AA) or a 
standard preterm infant formula (0.35% DHA and 0.6% AA). The intervention in both 
groups continued until infants reached their expected date of delivery. Measurement 
endpoints included neurodevelopment, important allergic parameters (risk of asthma, 
eczema, or requirement for special diet for food allergy), and respiratory parameters 
(incidence of bronchopulmonary dysplasia) over the first 18 months of life. No adverse 
effects of DHA supplementation were noted on the measured outcomes including 
requirement for special diet for food allergy in pre-term infants of <33 weeks of 
gestation. 

Other studies also reported no adverse events or effects of DHA supplementation in 
preterm infants (Fang et al., 2015, DHA source, not specified; Gunaratne et al., 2019, 
DHA source-fish oil). Measurement endpoints included cognitive development, visual 
acuity, vital signs and adverse events (Fang et al., 2015) and allergic respiratory 
symptoms (wheeze or rhinitis) at 7 years of corrected age and the incidence and 
severity of parent-reported allergic disease symptoms (Gunaratne et al., 2019). 

In addition, GRNs 000379, 000553, and 000677 presented comprehensive summaries of 

clinical study literature regarding supplementation of DHA or long-chain 

polyunsaturated fatty acids from fish and algal oil sources to infant formula (FDA, 2011a, 

2015, 2017). These GRAS notices concluded that supplementation of DHA (from fish and 

algal sources), in combination with ARA, to infant formula was safe in both preterm and 

term infants. 

Findings from intervention studies are further supported by the safe history of use of 

DHA from algal oil in infant formula. The FDA analyzed the CFSAN Adverse Event 

Reporting system (CAERS) data to find any a correlation between the gastrointestinal 

(GI) adverse events and the use of DHA and ARA oils in infant formulas (FDA, 2011b; FDA 

Docket No. 2008-P-0074-0017). FDA considered the USDA reports, which indicated the 

time-dependent increase of market shares of infant formulas containing DHA and ARA-

oils: the market share of infant formulas containing DHA and ARA oils were introduced 

into the U.S. market in 2002, and increased from less than 10% of the market in the 

third quarter of 2002 to 98% of the market in 2008. The agency did not find any time-

dependent increase in the proportions of GI adverse events to total adverse events 

reported over time while the market share of infant formula containing DHA and ARA 

oils increased from 0% to 98%. FDA (2011) stated that “We found no statistically 

significant increases in the proportion of GI adverse events reports in CAERS when we 

looked over the time interval from when infant formulas containing DHA and ARA oils 
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were first introduced until they essentially replaced non-supplemented formula in the 

market place” 

Taken together, algal oil (≥36% DHA) is not expected to adversely impact the pre-term 

infants who would be consuming exempt infant formula. 
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If you have any further questions, please contact me. Thank you very much. 

Sincerely, 

Susan Cho 
NutraSource, Inc. (new company name, AceOne RS) 
Susanscho1@yahoo.com or scho@aceoners.com 
(301) 875-6454 
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From: Susan S Cho 
To: Morissette, Rachel 
Subject: Re: follow-up question for GRN 000933 
Date: Friday, October 9, 2020 5:27:13 PM 
Attachments: GRN 933 Revised Response to FDA Question No. 17 10-9-2020r.pdf 

image001.png 

Dear Dr. Morissette, 

I am sending you a re-revised version of our response to FDA Question No. 17. Please see the attached. 
Please ignore the version I sent you about 35 minutes ago. The only change we made was the very last 
paragraph, Conculusion. 

The last paragraph now reads as follows: In conclusion, algal oil (≥36% DHA), in combination 
with a safe and suitable source of ARA, is not expected to adversely impact the 
preterm and term infants who would be consuming exempt and non-exempt infant 
formulae, respectively. 
I apologize for the inconvenience. Have a nice weekend! 

Sincerely, 
Susan 
Susan Cho, Ph.D. NutraSource, Inc. 
+1-410-531-3336 (O) +1-301-875-6454 (C) 

On Friday, October 9, 2020, 04:49:20 PM EDT, Susan S Cho <susanscho1@yahoo.com> wrote: 

Dear Dr. Morissette, 

We have revised our response to FDA Question No. 17 in the attached document. We would be happy to 
provide you with any furtehr information you may need. Thank you very much. Have a nice weekend! 

Sincerely, 
Susan 
Susan Cho, Ph.D. 
NutraSource, Inc. 
+1-410-531-3336 (O) +1-301-875-6454 (C) 

On Thursday, October 8, 2020, 01:42:18 PM EDT, Morissette, Rachel <rachel.morissette@fda.hhs.gov> 
wrote: 

Dear Dr. Cho, 

Thank you for sending your responses. However, your response to question 17 does not fully address our 
question. While you provided a safety narrative for pre-term infants, you did not provide a safety narrative 
for term infants whose physiological conditions necessitate their consumption of 
hypoallergenic/hydrolyzed formulas (i.e., amino acid-based and extensively hydrolyzed-based). Please 
provide an additional narrative that discusses why the gastrointestinal physiology of these infants still 
allows for the safe consumption of your ingredient and/or how the data and information from studies 
involving pre-term infants relates to your GRAS conclusion for term infants consuming these specialized 
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formulas. 

Thank you for your attention to this matter. 

Best regards, 

Rachel 

Rachel Morissette, Ph.D. 
Regulatory Review Scientist 

Division of Food Ingredients 
Office of Food Additive Safety 
Center for Food Safety and Applied Nutrition 
U.S. Food and Drug Administration 
rachel.morissette@fda.hhs.gov 

From: Susan S Cho <susanscho1@yahoo.com> 
Sent: Tuesday, October 6, 2020 2:56 PM 
To: Morissette, Rachel <Rachel.Morissette@fda.hhs.gov> 
Subject: Re: questions for GRN 000933 

Dear Dr. Morissette, 

Please see Hubei Fuxing's response to FDA questions in the attached document.  We hope we answered 
FDA questions properly. If you need further clarifications, please contact me. Thank you. Please stay 
healthy during this pandemic! 

Sincerely, 

Susan 

Susan Cho, Ph.D. 

NutraSource, Inc. 

mailto:rachel.morissette@fda.hhs.gov
http://www.fda.gov/
https://www.facebook.com/FDA
https://twitter.com/US_FDA
http://www.youtube.com/user/USFoodandDrugAdmin
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http://www.fda.gov/AboutFDA/ContactFDA/StayInformed/RSSFeeds/default.htm
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+1-410-531-3336 (O) +1-301-875-6454 (C) 

On Wednesday, September 23, 2020, 12:46:39 PM EDT, Morissette, Rachel 
<rachel.morissette@fda.hhs.gov> wrote: 

Dear Dr. Cho, 

Please see attached our questions for GRN 000933. 

Best regards, 

Rachel 

Rachel Morissette, Ph.D. 
Regulatory Review Scientist 

Division of Food Ingredients 
Office of Food Additive Safety 
Center for Food Safety and Applied Nutrition 
U.S. Food and Drug Administration 
rachel.morissette@fda.hhs.gov 
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October 9, 2020 

To: Dr. Rachel Morissette 

Subject: Revised response to FDA Question 17 related to GRN 933, algal oil (≥36% 
docosahexaenoic acid) from Schizochytrium sp. strain “DHF” (algal oil (≥36% DHA)) 

From: Susan Cho, NutraSource, Inc. (new company name, AceOne RS) 

Dear Dr. Morissette, 

On behalf of Hubei Fuxing, we have revised our response to FDA question 17 as follows. 

17. The designation of “exempt” infant formula includes a number of different formulations 

for subpopulations with specific needs or afflictions. We note that the physiology of the 

gastrointestinal system between premature infants and term infants with food allergies 

may be quite different. Please provide a short narrative describing Hubei Fixing’s 

rationale and safety conclusion that algal oil (≥36% DHA) is not expected to adversely 

impact the specific infant subpopulations who would be consuming these exempt infant 

formulae. 

Hubei Fuxing’s Response 

Pre-term Infants 

Two preterm infant studies specifically discussed the effects of docosahexaenoic acid 

(DHA) supplementation on gastrointestinal (GI) adverse events or food allergy. These 

studies did not report adverse effects or events associated with DHA supplementation in 

preterm infants (Clandinin et al., 2005; Manley et al., 2011). 

In a study by Clandinin et al. (2005), 361 preterm infants of < 35 postmenstrual age 
(PMA) were randomly assigned to 3 study formula groups: 1) control, formulae with no 
added DHA or arachidonic acid (ARA); (2) algal-DHA, formulae with 17 mg DHA/100 kcal 
from algal oil and 34 mg ARA/100 kcal from fungal oil (Martek Biosciences, algal type 
was not specified); or (3) fish-DHA, formulae with 17 mg DHA/100 kcal from tuna fish 
and 34 mg ARA/100 kcal from fungal oil. These levels of DHA and ARA are similar to 
those present in a typical mature human milk (approximately 0.3 wt% of fatty acids as 
DHA and 0.6 wt% as ARA). The study formulae were the sole source of nutrition for 
preterm subjects until 57 weeks PMA (or 4 months after term) and the primary source 
of nutrition until 92 weeks PMA. DHA supplementation was stopped at 92 weeks PMA, 
and the subjects were monitored until 118 weeks PMA (18 months after term). Term 
infants breast-fed for 4 months or longer were the reference group. All infants were 
assessed at birth and at 40, 44, 48, 53, 57, 66, 79, 92, and 118 weeks PMA. 



   

Measurement endpoints included growth, tolerance, adverse events, and Bayley 
development scores. There were no differences in caloric intake from formula, daily 
gastric residuals, stool frequency, stool consistency, or abdominal distention among the 
preterm groups during hospitalization (data not shown). In addition, there were no 
differences in parents reporting fussiness, diarrhea, or constipation (data not shown), 
although infants in the algal DHA and fish DHA-supplemented groups had more gas than 
usual at 40 and 44 weeks post-menstrual age (p<0.05), which reached no differences at 
53 or 57 weeks. Overall, the authors concluded that DHA supplementation (either algal 
oil or fish oil source) did not increase morbidity or adverse events in preterm infants. In 
addition, no adverse effects of DHA supplementation were reported on the measured 
outcomes. 

In a study of Manley et al. (2011), 657 preterm infants of <33 weeks of gestation were 
enrolled. They consumed expressed breast milk from mothers taking either tuna oil with 
high-DHA (tuna oil) or standard-DHA (soy oil) capsules. Lactating women with their 
infants were randomly assigned to the high-DHA group (3 g tuna oil per day) or the 
standard-DHA group (3 g soy oil per day to achieve a breast milk DHA concentration that 
was 1% or 0.35% of total fatty acids without altering the naturally occurring 
concentration of ARA in breast milk). If supplementary formula was required, infants 
were given a high-DHA preterm formula (1% DHA and 0.6% ARA) or a standard preterm 
infant formula (0.35% DHA and 0.6% ARA). The intervention in both groups continued 
until infants reached their expected date of delivery. Measurement endpoints included 
neurodevelopment, important allergic parameters (risk of asthma, eczema, or 
requirement for special diet for food allergy), and respiratory parameters (incidence of 
bronchopulmonary dysplasia) over the first 18 months of life. No adverse effects of DHA 
supplementation were noted on the measured outcomes including requirement for 
special diet for food allergy in preterm infants of <33 weeks of gestation. 

Other studies also reported no adverse events or effects of DHA supplementation in 

preterm infants (Fang et al., 2015, DHA source, not specified; Gunaratne et al., 2019, 

DHA source-fish oil). Measurement endpoints included cognitive development, visual 

acuity, vital signs and adverse events (Fang et al., 2015) and allergic respiratory 

symptoms (wheeze or rhinitis) at 7 years of corrected age and the incidence and 

severity of parent-reported allergic disease symptoms (Gunaratne et al., 2019). In 

summary, algal oil (≥36% DHA) is not expected to adversely impact the specific infant 

subpopulations who would be consuming these exempt infant formulae. 

Term Infants 
Studies of term infants have not reported adverse events or adverse effects on allergies 
associated with DHA-supplemented infant formulae. 

The study by Burks et al. (2008) evaluated the DHA and ARA supplementation to an 
amino acid-based formula on overall growth, tolerance, and safety in 164 healthy term 



        

infants. Study 1 compared the effect on growth, tolerance, and safety in healthy infants 
of an amino acid-based formula (Nutramigen, Mead Johnson) to a control extensively 
hydrolyzed formula (casein based). Both formulae were supplemented with added DHA 
(0.32% of total fatty acids; 17 mg/100 kcal, source was not specified) and ARA (0.64% of 
total fatty acids; 34 mg/100 kcal). These levels are similar to those in human milk 
worldwide. The formulae were fed from 14 ± 2 through 120 ± 4 days of age. Overall 
growth, formula acceptance, tolerance, and adverse events were similar between the 
two groups. No differences between groups were detected in the number of subjects 
who experienced at least 1 adverse event or the incidence of serious adverse events. 
The exceptions were parent-reported fussiness that was lower in the control group 
(P<0.039) at age 90 days and the incidence of diarrhea that was significantly higher in 
the control group (control vs. test groups, 9 vs. 0 infants, P<0.001). The authors 
concluded that the amino acid-based formula with DHA and ARA at levels similar to 
those in human milk worldwide was hypoallergenic and safe in healthy term infants. The 
results of the same study were briefly reported in Vanderhoof (2008). In study 2, the 
hypoallergenicity of the amino acid-based formula containing DHA and ARA was 
evaluated in 32 infants and children with hypersensitivity to cow’s milk. All of the 29 
children that completed both the double-blind, placebo-controlled food challenge, with 
formulae fed in randomized order after a pre-challenge elimination period, and the 
subsequent open challenge reported no serious adverse events demonstrating the 
hypoallergenicity of the formula containing DHA. 

In a study by Hoffman et al. (2008), 244 healthy term infants received either a soy 
formula fortified with algal DHA-oil (17 mg DHA/100 kcal) and ARA (34 mg/100 kcal) 
(test group) or a control formula with no supplementation (control group). Infants 
received study formulae from 14 to 120 days of age. Body weight and length, head 
circumference, atopic dermatitis, tolerance, and adverse events were monitored. The 
incidence of adverse events, formula intake, stool frequency, and stool characteristics 
were not different between the two groups although gastrointestinal reflux was higher 
in the control than in the test group (control vs. test: 12 vs. 3 infants, P = 0.009). Both 
formulae were well tolerated as reported by parental assessment of fussiness, diarrhea, 
and constipation, although a higher incidence of excessive gas was reported in the 
control group than the test group at 60 days of age (15% vs. 5%, P = 0.026). The authors 
concluded that both formulae were well tolerated and supported normal growth. 

In a study by Birch et al. (2010), 343 healthy term infants were randomized to one of 
four infant formulae: control (0% DHA), 0.32% DHA, 0.64% DHA, or 0.96% DHA (source -
algal DHA oil derived from Crypthecodinium cohnii); DHA-supplemented formulae also 
provided 0.64% ARA. Assigned formulae were fed from the time of enrollment (1 to 9 
days of life) through age 52 weeks. Visual acuity, red blood cell fatty acids, 
anthropometric measurements, formula consumption, tolerance, and adverse events 
were measured or monitored. No differences were observed in the proportions of 
infants with at least one adverse event or in the numbers with at least one serious 
adverse event. In any of the 86 symptoms assessed, with the exception of watery eyes 



(increased only in the 0.64% DHA group; 0.64% DHA group vs. other 3 groups: 5% vs. 0 
to 1%; P<0.05). The association between one case of sepsis in an infant in the 0.64% 
DHA group and diet could not be determined. The authors stated that infants tolerated 
all formulae well and had normal growth throughout the first 12 months of life. 

In the study by Fleddermann et al. (2014), 213 healthy term infants were randomized to 
receive one of two isoenergetic formulae (a test formula containing DHA, 10.7 mg/100 
kcal [source, egg and fish oil], ARA [10.7 mg/100 kcal], and alpha-lactalbumin, or a 
control formula with standard whey and no long-chain polyunsaturated fatty acids) from 
less than the first 28 days to 120 days of life. Breast-fed infants served as a reference 
group. Both formulae were well-accepted, and no differences were reported for 
acceptance as well as consistency and color of stool, colic, flatulence, and regurgitation 
and vomiting. The number of serious adverse events was higher in the test group than in 
the control group (10.2 vs. 3.3%), with one serious adverse event in each formula group 
considered a potentially association to the study formula (test formula: vomiting, blood 
in stool, and reflux; control formula: vomiting and blood in stool). However, the total 
number of adverse events (adverse event plus serious adverse event) was much lower in 
the test formula and reference groups than the control formula group (test vs. reference 
vs. control: 24% vs. 24% vs. 45%). The types of adverse events were similarly distributed 
across the test and control groups. The authors concluded that all infants accepted the 
test formula supplemented with DHA and ARA well and that no adverse effects were 
found for all parameters tested. 

In the Infant Fish Oil Supplementation study, 420 infants at high risk for atopy were 
randomized to daily fish oil capsules (providing 0.280 g DHA + 0.110 g eicosapentaenoic 
acid [EPA]) or placebo capsules (olive oil) from birth to 6 months (D'Vaz et al., 2012). 
Measurements included polyunsaturated fatty acid levels in 6-month-old infants' 
erythrocytes and plasma and their mothers' breast milk as well as eczema, food allergy, 
asthma, and sensitization in 323 infants for whom clinical follow-up was completed at 
12 months of age. There was no significant overall difference in the prevalence of food 
allergy, any allergic disease, overall sensitization, or specific sensitization at 12 months. 

Taken together, infant supplementation with DHA did not result in any serious or 

nonserious adverse events, food allergies, or other allergies in term infants consuming 

exempt or non-exempt infant formulae, including amino acid-based and extensively 

hydrolyzed protein-based formulae. 

In addition, GRNs 000379, 000553, and 000677 presented comprehensive summaries of 

clinical study literature regarding supplementation of DHA or long-chain 

polyunsaturated fatty acids from fish and algal oil sources to infant formula (FDA, 2011a, 

2015, 2017). These GRAS notices concluded that supplementation of DHA (from fish and 

algal sources), in combination with ARA, to infant formula was safe in both preterm and 

term infants. GRN 933 also summarized the recently published DHA Intake and 



    

   

  

Measurement of Neural Development (DIAMOND) study outcomes (Colombo et al., 

2017; Lepping et al., 2019). These studies did not report adverse effects of formulae 

containing algal DHA (up to 0.96% total fatty acids as DHA or up to 51 - 61 mg DHA/kg 

bw/day) on measurement endpoints such as cognitive functions and concentrations of 

red blood cell fatty acids in term infants. Overall, algal DHA, up to 0.96% of total fatty 

acids (or up to 51-61 mg DHA/kg bw/day), in combination with ARA (0.64% of fatty 

acids) was well tolerated with no side effects in term infants. GRN 933 also briefly 

discussed the preterm infant studies by Almaas et al. (2015, 2016), which did not report 

adverse effects of DHA (32 mg/100 mL or 0.86% total fatty acids as DHA) on behavioral 

and cognitive outcomes at 8 years of age. In these studies, no adverse effects were 

reported on the measured outcomes and adverse events associated with DHA 

supplementation were not discussed. Overall, it is concluded that algal DHA 

supplementation to infant formulae is safe in both term and preterm infants. 

Safe History of Use 

Findings from intervention studies are further supported by the safe history of use of 

DHA from algal oil in infant formula. The FDA analyzed the CFSAN Adverse Event 

Reporting system (CAERS) data to find any a correlation between the gastrointestinal 

(GI) adverse events and the use of DHA and ARA oils in infant formulae (FDA, 2011b; 

FDA Docket No. 2008-P-0074-0017). FDA considered the USDA reports, which indicated 

the time-dependent increase of market shares of infant formulae containing DHA and 

ARA-oils: the market share of infant formulae containing DHA and ARA oils were 

introduced into the U.S. market in 2002, and increased from less than 10% of the 

market in the third quarter of 2002 to 98% of the market in 2008. The agency did not 

find any time-dependent increase in the proportions of GI adverse events to total 

adverse events reported over time while the market share of infant formula containing 

DHA and ARA oils increased from 0% to 98%. FDA (2011b) stated that “We found no 
statistically significant increases in the proportion of GI adverse events reports in CAERS 

when we looked over the time interval from when infant formulae containing DHA and 

ARA oils were first introduced until they essentially replaced non-supplemented formula 

in the market place” 

In conclusion, algal oil (≥36% DHA), in combination with a safe and suitable source of 

ARA, is not expected to adversely impact the preterm and term infants who would be 

consuming exempt and non-exempt infant formulae, respectively. 
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Susanscho1@yahoo.com or scho@aceoners.com 
(301) 875-6454 
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Dear Dr. Morrisette, 

Initially, we reviewed the literature published between June 2017 and December 2019 for the original 
submission. However, However, while preparing our responses, we updated the literature review to 
cover literature published until August 31, 2020.  I hope we properly answered your question. Thank you. 
Have a nice day! 

Regards, 
Susan 
Susan Cho, Ph.D. 
AceOne RS, 
410-531-3336 (O) 301-875-6454 (MP) 

On Friday, November 13, 2020, 10:37:48 AM EST, Morissette, Rachel <rachel.morissette@fda.hhs.gov> 
wrote: 

Dear Dr. Cho, 

Can you please confirm as soon as possible the date range of the literature search conducted for GRN 
000933? 

Best regards, 

Rachel 

Rachel Morissette, Ph.D. 
Regulatory Review Scientist 

Division of Food Ingredients 
Office of Food Additive Safety 
Center for Food Safety and Applied Nutrition 
U.S. Food and Drug Administration 
rachel.morissette@fda.hhs.gov 
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