GRAS Notice (GRN) No. 862
https://www.fda.gov/food/generally-recognized-safe-gras/gras-notice-inventory
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azaspiracid-2, azaspiracid-3, pectenotoxin-2, okadaic acid, dinophysistoxin-1,
dinophysistoxin-2, yessotoxin, prymnesin-1, and prymnesin-2, and none were
detected (ONC, 2011). In addition, BASF has tested several batches of DGA algal
oil for the presence of ASP-toxin, domoic acid; okadaic acid; PSP-toxin,
saxitoxin; and DTX-1 and the levels were reported to below the level of
quantitation of the test methods.

There is common knowledge of a long history of human consumption of DHA
from food and foods containing added DHA, from infant formula, and other
products such as dietary supplements. It will be added to food and infant formula
for pre-term and term infants in order to supplement the dietary intake of the
omega-3 fatty acid DHA. in order to increase the dietary intake of the omega-3
fatty acid DHA.

Literature searches did not identify safety/toxicity concerns related to any
individual fatty acid or their ratios in the proposed DHA algal oil. The proposed
DHA oil is similar in fatty acid profile to other commercially available edible oils
incorporated in foods and infant formulas and to other algal oils and fish oils (e.g.,
krill oil) that are currently used in food and/or infant formula.

The proposed uses of the DHA algal oil and powder products in from
Schizochytrium sp. T18 in food are identical to the approved uses for other GRAS
DHA and/or EPA products. As with the use of menhaden oil. the maximum
levels of use were designed to assure that the combined daily intake of the two
fatty acid components (i.c.. EPA and DHA) would not exceed 3 grams per person
per day. In the event a manufacturer blends BASF’s DHA-rich algal oil or powder
with another oil that is a source of DHA and/or EPA, such a mixture would meet
FDA’s daily exposure criteria provided that (1) the DHA-rich algal oil is used at a
level that would not result in an exposure of more than 1.5 grams of DHA per day
and (2) the other oil source of DHA and/or EPA is used at a level that would niot
result in a cumulative exposure of DHA and EPA greater than 3.0 grams per
person per day. Since the proposed DHA algal oil contains approximately 40%
DHA compared to about 20% combined EPA and DHA in menhaden oil, the use
levels need to be reduced to 25% (as described in Table 9) of the menhaden oil
use levels to account for the 50% percent use level for DHA only, and the
difference in concentration of DHA in the proposed algal oil (40%) compared to
the concentration of EPA and DHA in menhaden oil (20%). A similar adjustment
would be made for the algal oil powder product that contains a lower
concentration of DHA.

The proposed uses of the DHA algal oil and encapsulated powder from
Schizochytrium sp. T18 in infant formula are identical to the approved uses for
other GRAS DHA (and/or in combination with ARA) products incorporated in
exempt (pre-term or term) and non-exempt (term) infant formula,
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¢ DHA-rich oils from numerous sources including microalgae are considered
GRAS for use in food for human consumption (GRNs 41, 137, 138, 319, 384,
469. 327, 553, 677), including infant formula (FDA 2003b; 201 1b; 2014a, 2014b,
2018a, 2018b). Two other GRAS notifications for DHA-rich oils from microalgae
are pending (GRNs 731). Sources of the DHA-rich algal oils include
Schizochytrium sp., Crypthecodinium cohnii, Ulkenia sp. SAM2179. Other algal
oil sources of food ingredients include Chlorella protothecoides strain S106, and
Prototheca moriformis strain S2532. In addition, FDA has approved other sources
of DHA for use in human food and/or infant formula, such as menhaden and fish
oils.

e Toxicity testing has been conducted with the proposed DHA-rich algal oil product
from Schizochytrium sp. T18 and includes acute and subchronic toxicity studies, a
battery of genotoxieity studies, and developmental and reproductive toxicity
studies. In all of the studies, no evidence of toxicity was noted at the highest dose
levels tested, doses approximately 100x or more higher than those proposed for
infant formula (i.e., 27-33 mg.kg/day).

e The publicly available scientific literature on the consumption and safety of DHA
and DHA algal oil ingredicnts, in clinical studies in infants and adult humans as
well as animals, is extensive and sufficient to support the safety and GRAS status
of the proposed DHA algal o1l product.

Since this safety evaluation was based on generally available and widely accepted data
and information, it also satisfies the so-called “common knowledge™ element of a GRAS
determination.

Determination of the safety and GRAS status of the DHA-rich algal oils that are the
subject of this self-determination has been made by BASF. BASF has commissioned
ToxStrategies to critically review and evaluate the publicly available information
summarized in this document and has concluded that the proposed DHA-rich algal oil
and algal oil powder products, produced consistent with cGMP and meeting the
specifications described herein, are safe under their intended conditions of use. BASF
also concludes that these uses of the DHA algal oil products are GRAS based on
scientific procedures, and that other experts qualified to assess the safety of foods and
food additives would concur with these conclusions,

BASF has concluded that the DHA-rich algal oil and algal oil powder products are GRAS
under the intended conditions of use on the basis of scientific procedures; and therefore,
it is excluded from the definition of a food additive and may be marketed and sold for its
intended purpose in the U,S. without the promulgation of a food additive regulation under
Title 21 of the CFR.

BASF is not aware of any information that would be inconsistent with a finding that the
proposed use of the DHA-rich algal oil and algal oil powder products in food for human
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O - BASF

We create chemistry

Analytical Report

Product DHA Algal Oil
DHA-rich oil from the microalgae Schizochytrium sp.

Lot no. DH5750
Production date 2017-01-16
Date of analysis 2017-0217

Sterol Assay and Sterol Composition

Test method I1A-000014 mod. (GC-FID)
Results
Total Sterols 0.2 weight-%
Sterol Isomer Area-%
Cholestanol <0.1
Cholesterol 9.0
Brassicasterol 3.2
24-Methylencholesterol 2.4
Campesterol 3.5
Campestanol <01
|_Stigmasterol 8.3
D7-Campersterol 55
D5,23-Stigmastadienol 08
Clerosterol 121
Beta-Sitosterol 18.3
Sitostanol <01
D5-Avenasterol 6.1
D5,24-Stigmastadienol 9.8
D7-Stigmastenol 14.8
D7-Avenasterol 54

lllertissen, 2017-03-14
BASF Personal Care and Nutrition GmbH
Location lllertissen

Dr. Edith von Kries
QC Manager

The aferementioned data shall constitule the agreed conlractual quality of the product at the time of passing of risk. The data are
controlled al regular intervals as part of our quality assurance program. Neither these data nor the properies of product apecimens
shall imply any legally binding guarantee of certain propertles or of fitness for a specific purpose. No liability of ours can be derived
therefrom.
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We create chemistry

Analytical Report

Product DHA Algal Qil
DHA-rich oil from the microalgae Schizochytrium sp.

Lot no. DH5750
Production date 2017-01-16
Date of analysis 2017-02-17
Fatty Acid Composition
Test method PhEur 2.4.29 (GC-FID)
Units all values expressed in area-%
Myristic acid C14:0 8.9
Palmitic acid C16:0 208
Palmitoleic acid C16:1 c9 4.2
Stearic acid C18.0 0.7
Oleic acid C18:1 c9 1.5
C18:1 total (oleic and cis-vaccenic acid) il
Linoleic acid C18:2 c8,c12 n6 0.5
Alpha-linolenic acid C18:3 ¢9,c12,c15 n3 0.2
Stearidonic acid C18:4 ¢6,c9,c12,c15 n3 0.3
Arachidic acid C20:0 <0.1
C20:1 sum <0.1
Arachidonic acid C20:4 n6 0.3
Eicosapentaenoic acid C20:5 n3 1.5
Heneicosapentaenoic acid C21:5 ¢18 n3 <0.1
Behenic acid C22:0 <0.1
Cetoleic acid C22:1 c11 <0.1
Erucic acid C22:1 c13 not detected
Docosapentaenoic acid C22:5 ¢16 né 8.4
Docosapentaenoic acid C22:5¢19 n3 0.3
Docosahexaenoic acid C22:6 n3 455
| Lignoceric acid C24:0 <0.1
Nervonic acid C24:1 c15 <0.1
Trans fatty acids 0.1

lllertissen, 2017-03-14
BASF Personal Care and Nutrition GmbH
Location lilertissen

Dr. Edith von Kries
QC Manager

The aforementioned data shall constitute the agreed contractual quality of the product at the time of passing of nsk. The data are
controlled at regular intervals as part of our quality assurance program. Neither these data nor the properties of product spacimens

shall imply any legally binding guarantee of certain properties or of fitness for a specific purpose. No liability of ours can be derived
therefrom.
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ANALYTICAL AND TECHNICAL SERVICES

TEST REPORT nr. 17B12442-In-0 |

Neolh-dinDOREE wd 8 01072010

ACCREDIA X

05 -feadmontoring
O S-reslduemonaning

OS-Labor TUr Frsthes Obet.
Gemiize und KartoMen

Q5-Labar Tt Futisembtol el

Egratery o 1A W g 1LAC

) - T Pt tne
1= Latmsmesniites
Wt Reagpritan

Modena (ltaly), li 01/03/2017

CUSTOMER

BASF Personal Care and Nutrition GmbH
Robert Hansen Strasse 1
89257 lllertissen GERMANIA

—— = _ = e

SAMPLE 17812442 |

Page 1di12

[Analysis beginning date  16/02/2017

| Registration date 16/02/2017

Description provided by Customer: DHA ALGAL OIL DH 5750 - SAMPLE-NO.: 93420 - SAMPLE ARRIVED ON 16/02/2017- THE
SAMPLE HAS BEEN TAKEN BY THE CUSTOMER, THE TRANSPORT HAS BEEN MADE BY CARRIER.

Sample Condition on Receipt: Room temperature

ANALYSIS DESCRIPTION RESULT ot B | g ol (B - s, Fied DATE
QuEChERS Basic - Nuts, oleaginous
seeds and oil BIO
Elonicamid (LCMS} <LQ mae 0,003 . mnm;vn—m ZNZEMT
Flonicamid metabolite: TFNA <LQ mg/g 0,003 * lomeQ2014 Rev0-LC- | Z¥0RR0T
Flonicamid metabolite: TFNG <LQ kg 0,003 ¢ lemaa 2ol Revo-Lo- | 022017
mg/ig 0,010 D[S121) rews 2017 - LC- Mo3azNT
Abamectin <LQ MS/MS
o om0 015121} v 2017 - LC- 0mIROTT
Acetamiprid <LQ e LS
mafg o000 01{8121) revs 2017 - LC- oMY
Acetochior <LQ MSMS
’ mg/kg 0,010 01(S144) Rav.7 2018 - GC- 27121047
Ac'b alarhs-malh)d kb LQ o0 3‘?:‘2‘ R, 7 2016 - GC- FT T
= 01 144) Ry, - 1
Aclonifen <LQ mehg W s o :
P, 3 g 010 oI{514e) .7 2018 - GC- 2rnemy
Jrina 5 nm: 0010 ::1(31 Rav.7 2016 - GC- amrnT
.01 44) Ry, - 01
Alachlor <LQ WSS
Aldﬁn < LQ mpkg 0,003 gﬁmm};;sz?ﬁ * (PRC- 240022017
f mafig 0,003 01(PB) rev11 2007 + (PIAAC- 2amE) T
Dieldrin <LQ G2) rwvh 2015 - GCECD
Aldrin and dieldrin, sum expressed in <LQ il noe e ) | [ RANRERES
dieldrin [414] s fedAniel
mgikg oo m{s121) S 2017 - nmma2o17
Ametryn <LQ MEMS
" 000 D0(S127) rwvs 2017 - LC- nImazm T
Afrazine <LQ s MSMS
. mahg o810 DUSIZA) rovh 2017 - LC- olnazoNT
Atrazine-desethyl <LQ MSMS
" Ay 0,010 01{5121) revs 2017 - LC- 0oaz7
Atrazine-desisopropyl <LQ kg ols121)
: x 0,010 01(S121) revs 2017 - LC- ouoazT
Azadirachtin-A <|LQ maig orst
AzlnphOS'ethyl < LQ makg 0,010 :!‘\éggﬂ mvS 2017 - LC- o207
- 0,010 01(5121) rews 2017 - LC- (Gl b
Azinphos-methyl <LQ molkg oHstzn)
Azoxystrobin <LQ mgng 0,010 OUS121) s 2017 - LC- 0103017
Benalaxyl, sum of isomers including <LQ oA el pieaUmiaeie || IRee
Benalax}'l'M ) 0% O1(S144) Rev.7 2016 - GC- 2Tnazm
" | 1 . - )
Benfluralin <LQ A s
Benomyl, Carbendazim sum expressed as <LQ kg bl e | TR
Carbendazim [414] 0,01 OUS12)) rwvS 2017 - LG o100
§ 010 s =L " T
Carbendazim <LQ oG ole1an
Continued...
NEOTRON _SPA GMP Pharmaceutical Laboratonies Authorized by AIFA italian Medicine Agency n® aM- 552015
Stradebo Aggazzolt, 104 Labaraforio Qualficato DM, 26-2-87 Arl 4 - Lagge 46/82 per la Applicata e | ione T g
41126 MODENA - ITALY Regiona Emilia Romagna - AUTORIZZAZIONE Autocontrolla N' DO&/MOD0R
Tel: +38 DSG461711 - Fax +39 050461777 BNN-Manitaring Fruit and Veg Laboratory
v, naoiron i - neclron@nectron it I-Monitaring EDEXA AG Fruit and egisterad Laboratory
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O -BASF

We create chemistry

Analytical Report

DHA Algal Oil

Product

Lot no.
Production date

Date of analysis

DHA-rich oil from the microalgae Schizochytrium sp.

DH5751

2017-01-17

2017-01-27 to 2017-02-22

Specification Parameter and Further Tests

Results

Specification Parameter Unit Specification limit Test result Test method
Acid value mg KOH/g <0.5 0.02 ISO 660
Peroxide value meq O2/kg <4.0 0.6 1SO 3960
Unsaponifiable matier Yo <35 0.9 PhEur2.5.7
Moisture (Karl Fischer) % <0.05 <0.01 DGF C-lll 13a
Fatty acid C22:6 DHA as mg/g 2380 441 PhEur 2.4.29

| triglyceride
Trans fatty acids area-% <1.0 0.1 1A-005057 *
Total tocopherols ma’kg not specified 2814 DIN EN IS0 9936

mod.

Anisidine value - <15 1.6 DIN EN ISO 6885
Tron (Fe) mag/kg <02 <0.1 DIN EN ISO 8294
Copper (Cu) ma/kg <0.05 <0.01 DIN EN ISO 8294
Further Tests
Free falty acids % not specified 0.01 AOCS Ca 5a-40
Colour Gardner - not specified 59 DGF C-IV 4¢
Ash (600°C) % not specified 0.0 DGF-C-ll 10

*internal test method (GC-FID)

lllertissen, 2017-03-14

BASF Personal Care and Nutrition GmbH

Location lilertissen.

Dr. Edith von Kries
QC Manager

The aforementioned data shall constitute the agreed contractual quality of the product at the time of passing of risk. The data are
controlled at regular intervals as part of our quality assurance program. Neither these data nor the properties of product specimens
shall imply any legally binding guarantee of certain properties or of fitness for a specific purpose. No liability of ours can be derived

therafrom,







We create chemistry

Analytical Report

Product DHA Algal Oil
DHA-rich oil from the microalgae Schizochytrium sp.

Lot no. DH5751
Production date 2017-01-17
Date of analysis 2017-02-17

Sterol Assay and Sterol Composition

Test method 1A-000014 mod. (GC-FID)
Results
Total Sterols 0.2 weight-%
Sterol Isomer Area-%
Cholestanol <0.1
Cholesterol 10.1
Brassicasterol 26
24-Methylencholesterol 26
Campesterol 4.0
Campestanol <01
_Stigmasterol 7.15
D7-Campersterol 52
D5,23-Stigmastadienal 1.0
Clerosterol 12.8
Beta-Sitosterol 153
Sitostanol <0.1
D5-Avenasterol 6.0
D5,24-Stigmastadienol 8.8
D7-Stigmastenol 18.6
D7-Avenasterol 6.1

llertissen, 2017-03-14
BASF Personal Care and Nutrition GmbH
Location lllertissen

Dr. Edith von Kries
QC Manager

The aforementioned data shall constitute the agreed contractual quality of the product at the time of passing of risk, The data are
controlled at regular intervals as part of our quality assurance program. Neither these data nor the properties of product specimens
shall imply any legally binding guarantee of certain properties or of fitness for a specific purpose. No liability of ours can be derived
therefrom.
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We create chemistry

Analytical Report

Product DHA Algal Oil
DHA-rich oil from the microalgae Schizochytrium sp.

Lot no. DH5751

Production date 20170117

Date of analysis 2017-02-17

Fatty Acid Composition

Test method PhEur 2.4.29 (GC-FID)

Units all values expressed in area-%

Myristic acid C14:0 9.5
Palmitic acid C16:0 223
Palmitcleic acid C16:1 c8 3.0
Stearic acid C18:0 0.8
Oleic acid C18:1 c9 1.9
C18:1 total (oleic and cis-vaccenic acid) 6.4
Lingleic acid C18:2 c9,c12 n6 0.6
Alpha-linolenic acid C18:3 ¢9,c12,¢c15 n3 0.2
Stearidonic acid C18:4 ¢6,c9,c12,c15 n3 0.3
Arachidic acid C20:0 <0.1
C20:1 sum <0.1
Arachidonic acid C20:4 né 0.3
Eicosapentaenoic acid C20:5 n3 1.6
Heneicosapentaenoic acid C21:5 c18 n3 <0.1
Behenic acid C22:0 <0.1
Cetoleic acid C22:1 c11 <0.1
Erucic acid C22:1 c13 not detected
Docosapentaenoic acid C22:5 c16 n6 8.0
Docosapentaenoic acid C22:5 ¢19 n3 0.3
Docosahexaenoic acid C22:6 n3 45.3
Lignoceric acid C24:0 <0.1
Nervonic acid C24:1 ¢c15 0.1
Trans fatty acids 0.1

lllertissen, 2017-03-14
BASF Personal Care and Nutrition GmbH
Location lllertissen

Dr. Edith von Kries
QC Manager

The aforementioned data shall canstitute the agreed cantractual quality of the product at the time of passing of risk. The data are
controlled at reqular intervals as part of our quality assurance program. Neither these data nor the properties of product specimens
shall imply any legally binding guarantee of certain properties or of fitness for a specific purpose. No liability of ours can be derived
therefrom.
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m.auncn AND TECHMICAL SERVICES IO
BASF Personal Care and Nutrition GmbH
Robert Hansen Strasse 1

89257 lllertissen GERMANIA

T — ey

TEST REPORT nr. 17B12441-In-0 | SAMPLE 17812441 |

IAnaIysis beginning date  16/02/2017

| Registration date 16102/2017

ANALYSIS DESCRIPTION RESULT L esaial M S M RS St

ENGG DATE

mo/kg 0,010 DA(S121) rev5 2017 - LE- 01T
Zoxamide <LQ enas

END TEST REPORT

Notes and method reference;
< LO: = lower than Quantification Limil. Please nole that resulls axpressed as ‘<LQ’ may not indi the ab of the h in the p
U: the reported uncertainty is the expanded using a ge factor equal to 2 which gives a reliability of nppumumaldy 85%. For microbiological
dshmns it a reponed either the lower and the uppsr - bounds of the confidence Interval with a probability of 5% K=2 or the confidenca interval itsalf.

biological lests are calculaled according to the Standard 1SO 7218:2007/Amd 1:2013. if the resulls are reported as <4 (CFU/mi) or <40 (CFUIg), this
means that the mi i am In the sample but In amounts less than 4 CFU/mI or 40 CFU/g respectively.
LQ: Quantification Limit, It is the lowest analyte concentration which can be d d at an I m ision (repeatability) and . under well defined conditions.
LD: Delection Limit. It is the lowes! analyte concentration which can be detected but nol rily quantified, under well defined wndllluns
Cunwywnluuﬂon valuosnotmmplyhguﬂmm decrees, nalional and EU regulati a‘spaqﬂ L lied by the cust arg evaluated case by case, also taking
into idh the u y of 1 hm:lnglalulmdmemgulaﬁmsmmundmgaﬁdvaluu andpmlednutwhmmsldaodss “non conform”.
Rec %: Recovery % '+‘mansmalmremvewhusbeeﬂappbsdmtharesun The ic resulls b (..) after the espression <LQ are purely indicative of
traces that cannol be exactly quantified.

Methods marked with an asterisk (*) are not accredited by ACCREDIA (UNI CEI EN ISO/IEC 17025)

NOTES OF PARAMETERS:
414]: Tha sum ia calculated through the lower bound critaron.
TEST REPORT VALID FOR ALL LEGAL PURPOSES (ltalien R.D. 1-3-1928 n"842 (sriicie 18), — ilakan Law 18-T-1957 n"678 articies 16 snd 18, taiian Ministerial Decres 25-3-1988), A

Test Raport issued according 1o the 17025:2005 Standard

DATA and SAMPLE STORAGE: Rawdah.denabunpﬂcpaﬁuandnm&umlnlmm‘smmndhﬁmn One control sampla is stored for 2 months.

Data axpressed in this test repart refer anly o the sample tested in the The or any olher ref g the sample are declared by the customer. This Test Report
cannol be reproduced except in full, Pmmmmmmmmmnmngwwnmm

LABORATORY MANAGER: DR. GIAN CARLO GATTI - MEMBER OF AQAC N. VM 90231001 - EURCHEM

d by Analysis Manager - fab y LMIApest
NEOTRON SPA GMP Pharmaceutical Laberatories Authorized by AIFA Nalian Medicine Agency n° aM- 55/2015.
Stradelo Aggazzolf, 104 Laboratorio Qualificato D M, 26-2-87 Art. 4 - Legge 46/82 par la Ricerca Appiicata e Innovazione Tecnologica
41126 MODENA - ITALY Regiane Emilia Romagna - AUTORIZZAZIONE Autocontrolio N* 008MO/008
T +30 059461711 - Far +30 DSQ461777 BNN-Monitoring Fruit and Vegetabies Approved Laboratory

vy neotran. i - neciron@nectron A I-Monitoring EDEKA AG Fruit and Vegetables Registered Laboratory
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O -BASF

We create chemistry

Analytical Report

Product DHA Algal Oil
DHA-rich oil from the microalgae Schizochytrium sp.

Lot no. DH5752
Production date 2017-01-18
Date of analysis 2017-02-17

Sterol Assay and Sterol Composition

Test method 1A-000014 mod. (GC-FID)

Results

Total Sterols 0.2 weight-%

Sterol Isomer Area-%
Cholestanol <0.1
Cholesterol 9.0
Brassicasterol 4.3
24-Methylencholesterol 26
Campesterol 3.0
Campestanol <0.1
Stigmasterol 15.5
D7-Campersterol 4.5
D5,23-Stigmastadienol 0.9
Clerosterol 13.4
Beta-Sitosterol 18.1
Sitostanol <0.1
D5-Avenasterol 53
D5,24-Stigmastadienol il
D7-Stigmastenol 12.5
D7-Avenasterol 4.0

\llertissen, 2017-03-14
BASF Personal Care and Nutrition GmbH
Location lllertissen

Dr. Edith von Kries
QC Manager

The aforementioned data shall constitute the agreed contractual quality of the product al the time of passing of risk. Tha data are
controlied al regular intervals as part of our quality assurance program. Neither these dala nor the properties of product specimens
shall imply any legally binding guarantee of certain properties or of fitness for a specific purpase. No liability of ours can be derived
therefrom.
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VE| Contaminan D-21079 Hamburg
GERMANY

Tel: +49 40 49294 2222
Fax: +49 40 49294 2000

Eurofins WEJ Contaminants - Neulander Kamp 1 - D-21079 Hamburg

BASF Personal Care and Nutrition GmbH
-Standort llertissen-
Postfach 10 63

wej-contaminants@eurofins.de
hitp:/iwww, eurofins. de/wej-contaminants.aspx

89251 lilertissen Person in charge Ms D. Zarthe - 2907
Client support Ms D. Zarthe - 2907

Report date 20.02.2017
Page 1/2

Anatyticaireport: AR-17-sc-029173.02 |1l ININIIH

This repor replaces report number: AR-17-JC-029173

Sample Code 706-2017-00640084

Reference DHA Algal Oil DH 5752

Client Sample Code 93418

Purchase Order Code 4935285868

Client contract reference Rahmenbestell-Nr. 4935285868
Number 1

Amount 7949

Reception temperature room temperature

Ordered by Qualitdtskontrolle

Submitted by Frau Edith von Kries

Sender DHL

Reception date time 16.02.2017

Packaging plastic container with plastic closure
Start/end of analyses 16.02.2017 { 20.02.2017
TEST RESULTS

lPhysical-chemica! Analysis |
JJo4at Phthalate + DEHA (#)

Method: Internal method, CON-PV 00629, GC-MS
Diethyl hexyl phthalate (DEHP) <1 * mg/kg
Dimethy! phthalate (DMP) <1 * mg/kg
Diethyl phthalate (DEP) <1 * malkg
Dibutyl phthalate (DBP) <0.3 **mal/ka
Di-isobutyl phthalate (DIBP) <0.3 “*malkg
Benzyl butyl phthalate (BBP) <1 * mal/kg
Dioctyl phthalate (D-n-OP) <1 * mglka
DINCH <5 * mglkg
Diisononylphthalate (DINP) <5 * maglkg
Diisodecylphthalate (DIDP) <5 " malkg
Diethylhexy! adipate (DEHA) <1 * mglkg
Triisobutyl phosphate <1 * malkg
Acetyltributyicitrat (ATBC) <1 " malkg

* = Below indicated quantificalion level

** = Below indicaled detection level

(#) = Eurofins WEJ Contaminants GmbH (Hamburg) is accredited for this lesl
Result +/- expanded measurement uncerlainty (95%:; k=2)
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<~ eurofins Eurofins WEJ Cortarminanis GribH
VE | Contaminarits Neuldnder Kamp 1
v dULL e D-21079 Hamburg
GERMANY

Tel: +49 40 49294 2222
Fax: +49 40 49294 2000

Eurcfins WEJ Contaminants + Neulander Kamp 1 - D-21079 Hamburg

BASF Personal Care and Nutrition GmbH
-Standort lllertissen-
Postfach 10 63

wej-contaminants@eurofins.de
hitp:!www.eurafins. de/wej-contaminants.aspx

89251 lllertissen Person in charge Ms D. Zarthe - 2907
Client support Ms D. Zarthe - 2907

Report date 27.02.2017
Page 1/3

Analytical report: - AR-17-sc-032043-02 ||| RIHUMINN

This report replaces report number: AR-17-JC-032949-01

Sample Code 706-2017-00640083

Reference DHA Algal Oil DH 5752
Client Sample Code 93418
Purchase Order Code 4935285868
Client contract reference Rahmenbestell-Nr. 4935285868
Number 1
Amount 160 g
Reception temperature room temperature
Ordered by Qualitatskontrolle
Submitted by Frau Edith von Kries
Sender DHL
Reception date time 16.02.2017
Packaging plastic container with plastic closure
Start/end of analyses 16.02.2017 / 27.02.2017
TEST RESULTS

|Physical-chemical Analysis

J1001 Sample preparation (#)

Method: §64 LFGB L 00.00-19/1, CON-PV 00001, Digestion (microwave)
JCMO03 Lead (Pb) (#)
Method: EN 15763:2009, CON-PV 01274, ICP-MS

Lead (Pb) <0.02 * maglkg
JB8308 Cadmium (Cd) (#)
Method: EN 15763:2009, CON-PV 01274, ICP-MS

Cadmium (Cd) <0.01 * ma/kg

JCHG2 Mercury (Hg) (#)
Method: EN 15763:2009, CON-PV 01274, ICP-MS

Mercury (Hg) <0.005 * mg/kg
J8312 Arsenic (As) (#)
Method: EN 15763:2009, CON-PV 01274, ICP-MS

Arsenic (As) <01 * malkg
J1042 Copper (Cu) (#)
Method: DIN EN 1SO 11885, mod., CON-PV 00008, ICP-OES

Copper (Cu) <0.1 ™ malkg
J1043 Iron (Fe) (#)
Method: DIN EN ISO 11885, mod., CON-PV 00006, ICP-OES

Iron (Fe) <05 * malkg

Tne resulls of assmmslen mine s lusivily (m e chickad sampbes g dly DAKKS Diuiwchin Akkmdniarungasinlin Gmbs
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QS-Labor flr Frsches Obsl :

68 10 s mx’f“ﬂh LAB WeOmzs
NEOLron: = e i g
! i Modena (ltaly), li 01/03/2017 Page 3di12
m':uncm. AND TECHNICAL SERVICES CIowER
BASF Personal Care and Nutrition GmbH
Robert Hansen Strasse 1
89257 lllertissen GERMANIA
TEST REPORT nr. 17B12440-In-0 ﬂ SAMPLE 17812440 §
| Analysis beginning date  16/02/2017
| Registration date 16/02/2017
ANALYSIS DESCRIPTION RESULT u e K AT werhoo ysen
Chlorantraniliprole (DPX E-2Y45) <LQ o T il g e S [ 1S
Coumaphos < LQ mg/kg 0010 01(8124) rovd 2017 - LC- 01/0a2017
Cyanazine < LQ mgkg o010 :}'lel"s‘:gﬂ v 27 - LC- oroamy
Cymfamlde < LQ mgiig 0,010 zqggumm? -LC- omae T
Cycloate <LQ makg 0,010 O1{5121) e 2017« LC- o10N2017
CydoXydlm < LQ makg 0,040 01(S121) revs 2017 - LC- mozoT
Cyfiuthrin e Cyfluthrin beta, sum of isomers <LQ mehg oAt G TENAeRC. ] Emagoir
Cyhalothrin lambda, sum of isomers <LQ il | i T pmd JNITC, | | ptteny
Cymomu <LQ mag 0.010 atéigumsm?‘w oHazoT
Cypermethrin, including other mixtures of <LQ makg 0,010 OMS1A4) Rov.7 2016-CC- | 270N
constituent isomers (sum of isomers)
analee < LQ mglkg 0,010 E“S‘i:;“ revs 2017 - LC- a2 T
Cyprodinil <LQ malkg 0,010 D1(S121) v 2017 - LC- oz 7
o_p'.DDD < LQ makg :m gmmﬁ:ﬁ&g?@ 24/0272017
pp-DDD <La oo g | e
] )| 1 7 -
0.-DDE <La e om) o pne | s
p.p-DDE <LQ il s S el Gosen | PR
0.p-DDT <LQ | i e cetco | Y
p.p"DDT < LQ kg 0,003 glzimivm‘::?o&&?b 24022017
DDT, sum, of pp-DDT, op'-DDT, pp'-DDE, <LQ iz S| [ Pl it bl Bl
pp'DDD expressed as DDT [414]
DB"athhﬁn < LQ mgkg o010 :{lés‘l-;llﬂw.'lmw-cﬁ AT
Diazinon <LQ mo'g 0,010 ms(:gnmsmn-tc_ 0102017
L
chh!obanll < LQ mgfkg 0.0 O1(S144) Rev.7 2018 - GC- ZrinraNT
Dld'lluﬂuanid < LQ mgkg 0,010 I:.Iéigu w5 2017 - LC- o1oaznT
Dichlofluanid and DMSA, sum expressed as <LQ i N s A Sl
dichlofluanid [414]
Dlrnethyl-sulfanllide {DMSA) <LQ mgig 0,010 01{S121) ravs 2007 - LC- o1naz017
Dichloran <LQ | Nkt bl A g WH
DICthOS < LQ migfeg o010 ﬁ;ﬂgllmﬁﬁh?-l& otmoarzoT
Dietofencarb <LQ mgfkg 0,010 E.lg‘l;!: v 2017 - LG~ 0vioazoNy
DifeﬂDGDn azole < LQ mgkg o010 O1{S121) v 2017 - LC- oimarzon T
Diﬂumum < LQ maikg o010 &Iai.s‘:;!)mfﬁ 27 - LG ovnazo T
Continued...
NEOTRON SPA GMP Pharmacautical Laboratories Authorizad by AFA ltalian Medicine Agency n° aM- 552015
Stradalo Aggazzots, 104 Laboratorio Qualificato DM 26-2-87 Art. 4 - Lagge 46/22 per |a Ricarca Applicata e Innovazione Tecriologica.
41125 MODENA - ITALY Regions Emilia Romagna - AUTORIZZAZIONE Autocontrofio N* 00&/MOM08
Tel: +38 059461711 - Fax +30 059461777 BNN-Monitoring Fruit and Vegetables Approved Laboratory

Wisw neotron f - nedtroni@neotron i |-Monitoring EDEKA AG Fruit and Vegetables Registerad Laboretory
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- BASF

We create chemistry

Body of Certificate

Please nole that the certilicates of analysis are also convenienlly available cnline and around the clock at www worldaccount bast.com

2017-09-15

Head of O
uergen.dremel@basf.com
+49 7303 13-372

Reg, 20170915104540

Page 1 of 2
Inspection Certificate 3.1 according to EN 10204
DHA Algal Oil Material 50375580
25KG Steel Drums
Lot 0016888247
Lower Upper
Characteristic Unit Value Limit Limit
Method
APPEARANCE PASS
AX-001081
ACID VALUE MG KOH/G 0,1 8,0 8,5
IS0 660
PEROXIDE VALUE MEQ D2/KG <61 a0 4,0
IS0 3960
UNSAPONIFIABLE MATTER % 1,6 0,0 3,5
PhEur 2.5.7
WATER CONTENT, KARL FISCHER % 0, 02 B, 08 0,08
DGF C-III 13a
FATTY ACID C22:6 (DHA) (AS TG) mg/ g 4083 380
PhEur 2.4.29
FATTY ACID TRANS, SUM %(a) 0,1 1,0
IA-061057
TOTAL TOCOPHEROLS ma/ kg 2993
1A-005034
ANISIDINE VALUE 3 0 15
DIN EN ISD 6885
IRON mg/kg <p1 00 8,2
DIN EN IS0 8294
COPPER mg/ kg < 0,85 @, 08 8,08
DIN EN ISO 8294
Released by J.Dremel
Production date (dd.mm.yyyy) 16.03.2017

The atarementianed data shall conslitute the agreed contractual quality of the praduct at the fime of passing of risk. The data are controlled at regular Intervals as part
ol bur quality assurance pragram.  Meither these data nar the properties of produst specimans shall imply any lagally binding guarantee of certain properties of of lit-
ness lor a specific purpose. No liability of ours can be derved therairom.

This is a compuler-generated document, No signature is required.


http:www.wor1daocount.basf.com
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& eurofins Eurofins WEJ Contaminants GmbH
IE ) Contaminants Ne ugnder Kamp 1
WE.! Contaminamt D-21079 Hamburg
GERMANY

Tel: +49 40 49294 22272
Fax: +49 40 49294 2000

Eurofins WEJ Contaminanis - Ne @&nder Kamp 1+ D-21079 Hamburg

BASF Personal Care and Nutrition GmbH
-Standort lllertissen-
Pastfach 10 63

wej-contaminantsi@@e woflins.de
httpi/iw wwe wofins.de/w e jeontaminants.aspx

89251 lllertissen Person in charge Ms D. Zarthe - 2907
Client support Ms D. Zarthe - 2907

Report date 30.03.2017
Page 1/3

Analytical report: AR-17-JC-051960-01 N|||m|ml|l|mmmmm

Sample Code 706-2017-00661020

Reference Algendl
Client Sample Code 10998331 ROLL
Purchase Order Code 4935285868
Client contract reference Rahmenbestell-Nr. 4935285868
Lot-no. 0016888247
Number 1
Amount 470 g
Reception temperature room lemperature
Ordered by Frau Edith von Kries
Submitted by Frau Edith von Kries
Sender DHL
Reception date time 23.03.2017
Packaging plastic container with plastic closure
Start/end of analyses 23.03,.2017 / 28.03.2017
TEST RESULTS
[Physical-chemical Analysis |
J1001 Sample preparation (#)
Method: §64 LFGB L 00.00-19/1, CON-PV 00001, Digestion (microwave)
JB306 Lead (Pb) (#)
Method: EN 15763:2009, CON-PV 01274, ICP-MS
Lead (Pb) <0.05 * malkg
JBa3os Cadmium (Cd) (#)
Method: EN 15763:2009, CON-PV 01274, ICP-MS
Cadmium (Cd) <0.01 * ma/kg

JCHG2 Mercury (Hg) (#)
Method: EN 15763:2009, CON-PV 01274, ICP-MS

Mercury (Hg) <0.005 * malkg
J8312 Arsenic (As) (#)
Method: EN 157632009, CON-PV 01274, ICP-MS
Arsenic (As) <01 * mag/kg
The resiols of aammirddsion rofer oxchisivisly I the chnckis! samples Uhnarch die DiAkh 5 Oieinche Abkiodanrungssssiie SmbH
Dluplicatist - S i arls = Ml b ialhoeed By e 06] IRDOMary Ir wille ST akkicdilres Padlabuasoriar
Eumifis WE. Contumenants (Smtts - NeulBndier Hamp 1 - O-21078 Himha'g
Place of eseculion and place of jurisdichar s Famburg - lawer disii sourt Hamiung »cﬁa 108547 (( DAKKS DN EN [STDVIEC 170252005
General Manegers: Uy, Bcaran Bsall, Or famn Hosscks Rogi : O Clsudla Schads Dt v
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Eurofins W B Contaminanis - Neulander Kamp 1 - D-21079 Hamburg
BASF Personal Care and Nutrition GmbH

-Standort lllertissen-
Postfach 10 63
89251 lllertissen

Analytical report:

Person in charge Ms D. Zarthe

Client support

AR-17-JC-048552-01

Eurofins WEJ Contaminants GmbH
Neulander Kamp 1

D-21079 Hamburg

GERMANY

Tel: +49 40 49294 2222
Fax: +49 40 49294 2000

wej-contaminants@eurofins.de
hitp:iiwww._eurofins de/wej-contaminanis.aspx

- 2907

Ms D, Zarthe - 2907
Report date 24.03.2017

Page 1/2

A MR

Sample Code 706-2017-00661021

Reference

Client Sample Code
Purchase Order Code
Client contract reference

Algenol

10998331 ROLL

4935285868

Rahmenbestell-Nr. 4935285868

Lot-no. 0016888247

Number 1

Amount Tdg

Reception temperature room temperature

Ordered by Frau Edith von Kries

Submitted by Frau Edith von Kries

Sender DHL

Reception date time 23.03.2017

Packaging plastic container with plastic closure

Start/end of analyses 23.03.2017 / 23.03.2017

TEST RESULTS

|Physical-chemical Analysis |

JJ04T Phthalate + DEHA (#)

Method:
Diethyl hexyl phthalate (DEHP)
Dimethyl phthalate (DMP)
Diethy| phthalate (DEP)
Dibutyl phthalate (DBP)
Di-isobuty! phthalate (DiBP)
Benzyl butyl phthalate (BBP)
Dioctyl phthalate (D-n-OP)
DINCH
Diisononylphthalate (DINP)
Diisodecylphthalate (DIDP)
Diethylhexy| adipate (DEHA)
Triisobutyl phosphate
Acetyltributylcitrat (ATBC)

* = Below indicated quantification level
** = Below indicated deteclion level

Internal method, CON-PV 00629, GC-MS

(#) = Eurofins WEJ Contaminants GmbH (Hamburg) is accredited for this lest.

The raeulis (8 usasmination reher muciusivisly (o the thiscksg samgias.

Diuplicasios < dvar in oty - must e uihenzed by te e Gooemiory o wisen fem

Eurofing WE-| Comaminans GebH - Neulander Kamg 1 - D-21073 riwrburg

Place of sxiaion Bod phace of julsdiction 15 Hambusg - lwar distict coull Hamaueg HRE 100641
Gansral Matagnrs, T, Scadall Besall. D Katrin Howcke Registered ropretentalives (Prokursien) Or Claudia Schalz

VAT Mo DETRITESESY

Mged LG (A7 750 500 00) Kosio-niv, 189 805 001 SWIF -0 NOLADETHX XX 1BAN DE 7425 DSO0 0001 SRAF S0

OurGenaral Tamie & Copuilons, ayalable upon 1Buguss! and onding af
sl anpy, S apply

{( DAKKS

<1 * malkg
<1 * malkg
<1 * mg/kg
<0.3 *'malkg
<0.3 “mg/kg
<1 * malkg
<1 * mag/kg
<50 ¥ malkg
<5 * malkg
<50 * malkg
<1 * ma/kg
<1 * mg/kg
<1 * malkg

Ourch dim DARKE Dinilsthe Alkrrdidliensngesiale G|
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g = = bk A CUSTOMER

WA AL+ His N

BASF Personal Care and Nutrition GmbH
Robert Hansen Strasse 1
89257 lllertissen GERMANIA

TEST REPORT nr. 17C17467-In-0 SAMPLE 17C17467

ﬁnalysis beginning date  23/03/2017 |

|Registration date 23/03/2017 |
Description provided by Customer: ALGAE OIL - 10998331 ROLL - 0016888247 - VOM 21.03.2017 - SAMPLE ARRIVED ON
23/03/2017- THE SAMPLE HAS BEEN TAKEN BY THE CUSTOMER. THE TRANSPORT HAS BEEN MADE BY CARRIER.
Sample Condition on Receipt: Room temperature
ma‘.vsls DESCRIP“ON RESULT " TEC % Ware D Gt MEASURE €] i WETHIN L::ﬁ::\!ﬁ:
QuEChERS Basic - Nuts, oleaginous
seeds and oil BIO
Flonicamid (LCMS) <0 mivkg 000z * kw0 23;:;' 0-1C- | o3mazo?
Flonicamid metabolite: TFNA <LQ e AL e R L | IO ag
Flonicamid metabolite: TFNG <10 Mgk 0653 * EmeaU Rev Lo | o0
> M 0010 O1(S121) v 2017 - LE- o7raray?
Abamectin <LQ L pemas g
1 Lt a0 os1 5 2017 - LC- orgazo T
Acetamiprid <LQ kg BREE1) o L 1
Acetochlor <LQ maky 000 DSy s 2097 OIAR017
4 L= migikg om0 01({S184) Rev.7 7016 - GC- ATk el
Acibenzolar-S-methy| <LQ Pl
& kg 0.ovg 01{5144) Rev.r 2016 - G- avoazoiy
Aclonifen <LQ i MEIMS
. + mgig oma D1{5144) Rav T 2018 - GC- A
Acrinathrin <LQ ; s
A G0 D32
Alachlor <LQ maiy 0610 OUE144) Ruy 1 2016 G o017
5 0.003 01{P&] 11 2007 « (P/RIC- 0argaiza
Aldrin <La i G2) et 2015 - GOECD
i 0,003 Ll Wil 7007 = (PIRIC-
i <1d g Al R
i 5 3 Y nikg 0003 aypPEl 11 2007 = (PIR/'C- N304Z01 7
Silglr;?i :?:1inleldnn. sum expressed in <LQ b 52) reve 2018 - GAECD
Ametryn < LQ Mg uinn :‘2:5»31 rovE 2017 0 ormam T
Aftazine <LO mgieg 0,01 E:ﬁ:ﬁ:’;lvuus 2017 <LG- ovioa2a17
7 %, oo 08121 rovs 2017 - LG- Ofoarzti T
Atrazine-desethyl <LQ b MAS ¥
Atrazine-desisopropy| <O W] 0,010 &1;5&;0:.—.-\-5 2017 - LT- ori0ara017
- = 1K 0,040 DS} revh 2017 - LE- OFnai2o47
Azadirachtin-A <LQ g lareud
AanphOS-Elhyl <LQ min/kg o310 E:;mg”rws 2017 - LE- ofmaai?
= 4 miafkg oo DUSIZ1) revh 2017 - LT OTaraon 7
Azinphos-methyl <LQ 1 iy
- Mg 0,010 s 52017 - LG Ofina2n
Azoxystrobin < L0 moikg ST WV 2017 -1 042011
Benalaxyl, sum of isomers including <LQ e s e e i R
Benalaxyl-M
H i o010 0145144} Ruv,7 2016 - GC- 03T
Benfluralin <LQ e e e
Benomyl, Carbendazim sum expressed as <LQ bl Lo el S R e G
Carbendazim [414]
i il 4000 015121 tev5 2007 - LO- OTazmT
Carbendazim <LQ maikg AEE1) u 1201
Continued...
NEOTRON SPA GMP Pharmaceulical Lsboratories Autherized by AIFA Italian Medicine Ageney n” aM- 5512015
Stradelo Aggazzatt, 104 Labaratono Quaiificate O M 26-2-87 Ant 4 - Legge 46/82 per la Ricerca Applicata e Innovazione Tecnologica
411265 MODENA - ITALY Ragione Emilia Somagna - AUTORIZZAZIONE Autaeontrallo N GC8MOICO8
Tel +30 D5S461711 - Faw +38 009aG177T BNN-Monitoring Fruit and Vegetables Approved Laboratory

www neolron it - neakond@neotron it -Manitoring EDEKA AG Fruit and Vegetables Registered Laboratory
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CUSTOMER

BASF Personal Care and Nutrition GmbH
Robert Hansen Strasse 1

89257 lilertissen GERMANIA 8

AHALYTICAL AND TECHNICAL SERVICES

TEST REPORT nr. 17C17467-in-0 ! SAMPLE 17C17467 §

| Analysis beginning date  23/03/2017

| Registration date 23/03/2017 |
ANALYSIS DESCRIPTION RESULT " BE-N | e | e s Wi 8
Pirimicarb (Pirimor) <\ a mghg 800 OUS121) e 217 - LC- 70T
ot mgikg 0,010 01{S121) w6 2017 - LC- 7 4017
Pirimicarb-desmethyl <LQ oS
Pirimicarb and pirimicarb-desmethyl, sum <LQ 4 G [l i itk || TRENT
expressed as pirimicarb [414]
Plnmlphmthy‘ < LQ kg o,0n 01(S5144) Rav.7 2016 - GC- INNAROT
= mgkg 0,010 01(3144) Rav.7 2018 - GC- marm7
i ek e i 000 gﬁmuwmr LC- 0704217
P 5 : _
Prochloraz <LQ Sianis
® Mg oo o 1 2007 = (PARAC- D3marz0
Procymidone <LQ , 52 uta?e'm Goten 1
Q010 13121} revs 2047 - LE- 077042017
Profenofos <LQ b g
mivkg 0010 D1{5121) revS 2017 - LT~ oTia2m7
Prometryn <LQ ety
mglkg o010 01(S127) revs 2017 - LC- OTNIZ0NT
Propachlor <LQ MEAME
omo 01(5121) revs 2017 - LO- oTm4 M T
Propanil <LQ milkg gus1z)
: makg 0010 01(S121) rv5 2017 - LG- o70472017
Propaquizafop <LQ MaNS
Pmpargﬂe < LQ makg 0.010 aisti:gil revs 2017 - LC- ormarmT
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From: Don Schmitt

To: Downey, Jason

Cc: Haresh P Madeka; Juergen Gierke; Bernd Haber; Herbert Roth
Subject: Re: GRN 862 - DHA Algal Qil - Follow Up Questions

Date: Friday, September 27, 2019 6:03:23 PM
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BASF GRN 862 Responses 092719.pdf

Dear Dr. Downey,

We have attached responses to all of the follow up questions raised by FDA in your email dated
September 19, 2019. Please let me know if you have any further needs.

Best regards,

Don

Donald F. Schmitt, M.P.H.
Senior Managing Scientist

ToxStrategies, Inc.
739 Thornapple Drive
Naperville, IL 60540
phone: 630.352.0303

email: dschmitt@toxstrategies.com

This e-mail, and any attachments thereto, is intended only for use by the addressee(s) hamed herein and may
contain legally privileged and/or confidential information. If you are not the intended recipient of this e-mail, you are
hereby notified that any dissemination, distribution or copying of this e-mail, and any attachments thereto, is strictly
prohibited. If you have received this e-mail in error, please immediately notify ToxStrategies, Inc. at (832) 868-
7729 and permanently delete the original and any copy of any e-mail and any printout thereof.

From: "Downey, Jason" <Jason.Downey@fda.hhs.gov>
Date: Thursday, September 19, 2019 at 2:31 PM

To: "Donald Schmitt, MPH" <dschmitt@toxstrategies.com>
Subject: GRN 862 - DHA Algal Oil - Follow Up Questions

CAUTION: This email originated from outside of the organization. Do not click links or open attachments unless you
recognize the sender and know the content is safe.

Dear Mr. Schmitt,
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1. You have provided specifications for the Schizochytrium sp. T-18 algal oil (Table 3, p. 15) and
the Schizochytrium sp. T-18 algal oil powder (Table 4, p. 16). These specifications, particularly
for the oil form of the ingredient (Table 3), appear incomplete and are different from the
specifications for “DHA from algal Schizochytrium oil,” stated in the Food Chemicals Codex 11
(FCC, 2019) monograph for this ingredient. The FCC specifications are commonly cited as
standards for food-grade ingredients. While it is possible that your ingredient might not meet all
of the FCC specifications for levels of certain fatty acids, we request that you provide a
comparison of the specifications for the Schizochytrium sp. T-18 algal oil to the FCC
specifications for “DHA from algal Schizochytrium oil,” and if differences are observed, please
address why these are not relevant to your safety determination. If specifications are not included
in your notice but are included in the FCC monograph, we ask that you include these
specifications for the T-18 algal oil in an amendment to your notice. Please provide the results of
at least three non-consecutive batch analyses confirming the T-18 algal oil meets these
specifications. In your comparison of Schizochytrium sp. T-18 algal oil to the FCC
specifications, we ask that you address the following:

Parameter DHA Algal Oil FCC Specifications (2019)
Appearance Clear to turbid', ye;llow to NA
orange liquid

Acid value (mg KOH/g) <0.5 NA

Free fatty acids (% as oleic acid) <0.25 <04

Peroxide value (meq 0%/kg) <4.0 <5.0

Total oxidation value <23.0 <26.0

Anisidine value <15 <20.0
Unsaponifiable matter (weight %) <35 <4.5

Moisture (weight %) <0.05 NA

DHA (mg/g as triglyceride)* 2380 30-40 (area %) or 300-400
Trans fatty acids (area-%) <1.0 NA

Iron (Fe) (mg/kg) <0.2 NA

Copper (Cu) (mg/kg) <£0.05 NA

*t is possible in the future that a DHA algal oil and powder of lower potency, such as 35% DHA in algal oil and
11% in powder, could be manufactured and used accordingly by infant formula manufacturers.

a. Specified limits/ranges for fatty acid composition (dihomo gamma linolenic acid (DGLA),
arachidonic acid (ARA), eicosapentaenoic acid (EPA), docosapentaenoic acid (DPA),
docosahexaenoic acid (DHA))

Response: As indicated in Table 6 of GRM 862 and the abbreviated table below, DGLA
values for four batches of the proposed DHA algal oil are 0.1 (area %); ARA values range
from 0.2-0.3 (area %); EPA values range from 1.5-1.7 (area %); DPA values range from 7.2-



8.1 (area %); and DHA values range from 41.1-44.5% (area %). It is the opinion of BASF
that the slight variation in fatty acid content compared to the FCC specifications has no
appreciable effect on the quality or safety of the proposed DHA algal oil for use in food and
infant formula. The following table is a side-by-side comparison of four non-consecutive lots
of BASF DHA algal oil and FCC specifications.

DHA Algal Oil [Area %]

Fatty Acids
DH5750 DH5751 DH5752 0016888247 | FCC specs

20:3 (n-6) {a);i}zlomo gammalinolenic 0.1 01 0.1 0.1 17-2.8
20:4 (n-6) | Arachidonic acid 0.3 0.3 0.2 03 06-13
20:5 (n-3) | Eicosapentaenoic acid )

EPA 1.6 1.7 1.5 1.7 1.3-19
22:5 (n-6) | Docosapentaenoic acid 8.1 73 79 77 105-16.5

DPA
22:6 (n-3) gl"{"zsahexaen"‘c acid 445 442 411 417 30.0 - 40.0

b. Limits for heavy metals (As, Pb, Hg)

Response: As indicated in Table 8 of GRM 862 and the abbreviated table below, the levels of

arsenic, lead, and mercury are below FCC specifications and the limits set in the FCC

specifications for heavy metals are acceptable for BASF’s DHA algal oil. The following
table is a side-by-side comparison of four non-consecutive lots of BASF DHA algal oil and
FCC specifications.

Elemental Analysis

BASF
DHS5750 DH5751 DH5752 016888247 Internal | FCC Specs
Limits
Arsenic (ppm) <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Lead (ppm) <0.02 <0.02 <0.02 <0.05 <0.1 <0.1
Mercury (ppm) <0.005 <0.005 <0.005 <0.005 <0.01 <0.1

c. Limit for percent free fatty acids

Response: The free fatty acids are controlled via the acid value parameter. The limit for free

fatty acids is <0.25% calculated as oleic acid.

d. Analytical methods used to verify compliance with specifications. If internal methods were
used please state if they were validated.

Response: All test methods employed are referenced in Appendix A of GRN 862 along with
the batch analytical data. The methods are also included in the following table. All methods
are validated.




Parameter

FCC Specifications

Analytical Methods Used

(2019)
Acid value (mg KOH/g) NA ISO 660
Free fatty acids (% as oleic acid) <04 ISO 660
Peroxide value (meq O%/kg) <5.0 ISO 3960
Total oxidation value <26.0 Per FCC
Anisidine value <20.0 DIN EN ISO 6885
Unsaponifiable matter (weight %) <45 PhEur 2.5.7
DHA (area %) 30-40 PhEur 2.4.29
Dihomo gammalinolenic acid (DGLA) 1.7-2.8 PhEur 2.4.29 (GC-FID)
Arachidonic acid 0.6-1.3 PhEur 2.4.29 (GC-FID)
Eicosapentaenoic acid EPA) 1.3-39 PhEur 2.4.29 (GC-FID)
Docosapentaenoic acid (DPA) 10.5-16.5 PhEur 2.4.29 (GC-FID)
Arsenic (mg/kg) <0.1 EN Igzggiol%gﬁf\qosN-PV
Lead (mg/kg) <0.1 EN 13?332‘2’01%91;_?\408N'PV
Mercury (mg/kg) <01 EN 15763:2009, CON-PV

01274, ICP-MS

Response: BASF DHA algal oil is monitored for microbiological contaminants to meet the

following limits:

2. On page 15 (Table 3), you did not state specifications for microbiological contaminants for the
T-18 algal oil although you state an intended use is in infant formula. We note that such
specifications are provided for the T-18 algal oil powder and that Appendix A includes results
from batch analyses testing for microbial contaminants in the T-18 algal oil. Specified limits for
microbiological contaminants help ensure that infant formula products that contain the T-18 algal
oil are in compliance with 21 CFR 106.55. Please provide or discuss limits for microorganisms
in the T-18 algal oil.

Total aerobic mesophilic plate count: max.; 1000 cfu/g

Yeasts and molds; max. 100 cfu/g

Enterobacteria; negative/lg
Salmonella; negative/25g

Staphylococcus coagulase pos.; negative/lg
Pseudomonas aeruginosa; negative/lg

Products are tested by in-house validated methods. Analytical reports of the presented

batches by accredited third party lab confirms these limits.




3. You describe the method of manufacture of Schizochytrium sp. T-18 algal oil which appears
different from that described in GRN 677. We note that the method of purification influences the
impurities in the final product. Please compare the method of manufacture and resulting
impurities to that described in GRN 677 for algal oil produced from the same strain (T-18)

of Schizochytrium, since the safety studies cited in GRN 862 were conducted

using Schizochytrium sp. T-18 algal oil refined in accordance with the methods described in
GRN 677. We ask that you address the following:

a. Clarify if the enzyme used to disrupt the cells is the same as that in GRN 677 and GRN
553 (alcalase, 21 CFR 184.1150).

Response: Yes, it is the same enzyme (alcalase) cited in GRN 677 as the starting crude
DHA algal oil used by BASF is produced by MARA, the submitter of GRN 677.

b. Clarify if the degumming step is intentionally omitted in your method of manufacture. If
yes, please provide a brief statement of why the degumming step is not needed.

Response: Yes, degumming is intentionally omitted. Crude algal oil derived from the
disrupted cell walls through aqueous processing contains no significant amounts of
phospholipids as well as low amounts of free fatty acids. This material can be directly
processed without necessary degumming. This is different in comparison to solvent
extracted oils.

c. Clarify if the winterization step is intentionally omitted in your method of manufacture. If
it is an optional step, please clarify when it would be used and how it would influence the
resultant fatty acid profile.

Response: Yes, winterization is intentionally omitted. The saturated fatty acid which will
be the main cause of crystallization is palmitic acid (approx. 20%). This fatty acid is the
main fatty acid in mother’s milk and infant formula products. Thus, the fatty acid is
intentionally kept in the oil. All algal oils provided for infant nutrition are also not
winterized ingredients. Winterization would slightly lower the amount of saturated fatty
acids such as palmitic acid by a few percent and vice versa increase the polyunsaturated
content by a few percent. No major changes will be seen, as fatty acids are present as
triacylglycerols in which saturated and unsaturated fatty acids are bound into one
triglyceride molecule.

d. Indicate whether a refining step is included in your method of manufacture. If not, please
clarify:

1. if the deodorization step is relied on to remove free fatty acids, and

Response: Yes, the oil is refined through a bleaching and deodorization process
analogous to conventional oil refining. The bleaching process reduces the color,
oxidation, and ensures low levels of environmental contaminants (such as heavy metals,
polyaromatic hydrocarbons, etc.). Deodorization is mainly for optimizing sensory



attributes, but also purifies the oil in terms of free fatty acids, potential oxidation by-
products, and other volatile substances. As indicated above, the aqueous processed crude
oil contains only minor amounts of free fatty acids, therefore this refining process is
adequate to ensure product specifications are met.

ii.  if this is a change from the method of manufacture described in GRN
677. We note that the method described in GRN 677 does not explicitly describe a
refining procedure, although it includes a “refined oil” step on the flow chart (Fig. 3, p.
12 of GRN 677).

Response: GRN 677 describes a general refining process as applied for vegetable oils.
This is analogous to the BASF process that applies general refining (bleaching and
deodorization).

e. Please provide a comparison of the composition of your Schizochytrium sp. T-18 algal oil
with that of the GRN 677 Schizochytrium sp. T-18 algal oil that was the subject of safety
studies cited in your GRN.

Response: The specifications for BASF DHA Algal oil are the same or more stringent
when compared to MARA’s DHA algal oil that was the subject of GRN 677.

Parameter DHA Algal Oil MARA GRN 677
Acid value (mg KOH/g) <05 <05
Peroxide value (meq 0%/kg) <4.0 <5.0
Moisture (%) <0.05 <0.05
Anisidine value <15 NA
Unsaponifiable matter (weight %) <35 <3.5
DHA (mg/g as triglyceride)* >380 >350
Trans fatty acids (area-%) <1.0 <2.0
Iron (Fe) (mg/kg) <0.2 <0.2
Copper (Cu) (mg/kg) <0.05 <0.1
Mercury (mg/kg) <0.02 <0.1
Lead (mg/kg) <0.02 <0.1
Arsenic (mg/kg) <01 <0.1

f. You note an optional distillation step.

1. Please clarify the criteria used to determine if distillation is necessary. For
example, what levels of free fatty acids and sterols would trigger the distillation step?



Response: BASF algal oil is specified with an acid value of max. 0.5mg KOH/g (equal to
0.25% free fatty acids) and with a content of unsaponifiable matter of max. 3.5%
(unsaponifiable matter, mainly consisting of sterols). Finished products that do not meet
these criteria would trigger the need for additional distillation. Respectively, raw
materials exceeding the unsaponifiable matter limit of 3.5%, or having acid values of
higher than 1 mg KOH/g , or free fatty acids greater than 0.5% would also trigger the
need for distillation.

ii.  Please describe how use of the distillation step influences the final levels
of free fatty acids and sterols in the algal oil.

Response: Free fatty acids as well as free sterols have a lower molecular weight and a
lower boiling point compared to triacylglycerols (triglycerides). Thus, they can be
reduced by molecular distillation (physical raffination). However, sterols cannot be
reduced to zero levels. Some sterols which are bound as sterol esters have higher boiling
points and therefore a certain small percentage of sterols will remain in the product.

4. You present analytical results for four lots of the Schizochytrium sp. T-18 algal oil (Table 5, p.
17). The value for unsaponifiable matter for lot DH571 (0.09 wt%) does not correlate with the
data provided in Appendix A on p. 81. Please correct this value in Table 5 for the record.

Response: The value for unsaponifiable matter should read 0.9 wt%, not 0.09 wt%.
5. In Appendix A, you provide results of batch analyses for a number of contaminants.

a. It is not clear why pesticides would be expected to be present in a product derived from
controlled fermentation. Please clarify why you analyzed for pesticides and how these data
support your safety conclusions.

Response: BASF routinely conducts analyses for many contaminants as the requirements in
other countries/regions may require their analysis. We agree that pesticides would not be
expected to be present in the DHA algal oil and the analyses for their presence was only
conducted for completion of BASF’s standard of analysis for oils (e.g., plant sourced oils).

b. You provide results of batch analyses for phthalates, polychlorinated biphenyls (PCBs;
dioxin-like and non dioxin-like (NDL)), dioxins, furans, and polycyclic aromatic
hydrocarbons (PAHs). Some results (i.e., for benzo(a)pyrene, sum of 4 PAHs, and sum of
NDL-PCBs) are cited in Table 8 of the notice (p. 20) as well. On p. 19, you note that these
results confirm the lack of levels of impurities/contaminants of toxicological concern. We
also note that the manufacturing includes a purification step with activated carbon, which
would be expected to remove impurities. We do not expect these contaminants to be present
in algal oils produced under controlled fermentation. Please clarify why you selected these
contaminants for analysis, including how they could be introduced into the algal oil during
manufacture.



Response: Like question number 5 above, BASF routinely conducts analyses for many
contaminants as the requirements in other countries may require their analysis. We agree that
PCBs, PAHs, etc. would not be expected to be present in the DHA algal oil and the analyses
for their presence was only conducted for completion of BASF’s standard of analysis for oils
(e.g., plant sourced oils).

c. You provide results of batch analyses for 2- and 3-monochloro propane diol esters (2- and
3-MCPD). We do not expect 2- and 3-MCPD to be present in algal oils produced under
controlled fermentation. Please clarify how these contaminants could be introduced into the
algal oil during manufacture, and in particular the high level (436 pg/kg) found in one
sample.

Reason: Like question numbers 5 and 6 above, BASF routinely conducts analyses for many
contaminants as the requirements in other countries may require their analysis. It is correct
that the crude fermented oil does not contain significant traces of such contaminants.
However, the refining process involves thermal processing. Under these conditions, such
contaminants can be created. BASF has already recognized the possible presence of 3-MCPD
esters. Mitigation processes are underway to reduce the formation of these process
impurities. However, the product already meets the intended future limits on such
contaminants. Suggested limits for 3-MCPD esters within the European Union will be at
500pg/kg for oils used in baby food. However, it is BASF’s intention to reduce the presence
of 3-MCPD esters to much lower levels.

6. You present the fatty acid profile for your Schizochytrium sp. T-18 algal oil in Table 6 (p. 18).
However, the values presented in Table 6 are not consistent with that presented in Appendix A
pp. 60, 84, and 108. Please clarify the following discrepancies for the record.

Response: The fatty acid data presented in the dossier is based on a test report obtained from
a third-party testing lab, RSSL. Unfortunately, the report was not included in the GRAS
dossier and is now added for reference to the end of this response.

a. Minor differences in values for fatty acids (e.g., C14:0, C16:1, C20:1, C20:5 (n-3), C22:5
(n-6), and C22:6 (n-3). Are these different data sets?

Response: Yes, they are different data sets; the data in the GRN tables represent analyses
by the lab RSSL, while the data in Appendix A represent analyses from BASF internal
laboratory testing. As explained above, the RSSL report was inadvertently not included in
the GRAS submission but is included at the end of this document.

b. Differences in fatty acids presented in Table 6 vs. Appendix A. The appendix does not
include C12:0, C13:0, or C14:1, C15:0, C17:0, C20:3 n-6, while Table 6 includes certain
fatty acids (i.e. C22:0, C22:1 n-11, C22:1 n-13, isomers of C22:5, C24:0, and C24:1 n-15)
not included in Appendix A. Are these different data sets?

Response: Yes, they are different data sets; the data in the GRN tables represent analyses
by the lab RSSL, while the data in Appendix A represent analyses from BASF internal



laboratory testing. As explained above, the RSSL report was inadvertently not included in
the GRAS submission but is included at the end of this document.

c. The values for oleic acid (C18:1 n-9) and C18:1 total (oleic plus cis-vaccenic acid) cited in
Appendix A do not match the oleic acid values cited in Table 6. While the values in the
appendix suggest that the cis-vaccenic isomer predominates, the Table 6 values suggest the
opposite. Please clarify this inconsistency.

Response: BASF in-house laboratories separated oleic acid from vaccenic acid in the
fatty acid analysis using PhEur as the test method. In the BASF reports, C18:1 is reported
as C18:1 oleic acid and C18:1 oleic plus vaccenic acid. Other labs/test methods might not
separate these isomers. In the report of RSSL, both C18:1 cis and C18:1 trans are
reported. The value reported by RSSL for C18:1 cis should represent the sum of oleic and
of vaccenic acid. Whereas the value reported by RSSL for C18:1 trans represents
artificial trans isomers due to thermal processing (0-0.1%). The fatty acid report of GRN
677 reported both fatty acids in one number, probably due to the missing resolution of the
analytical test method.

d. There are no values for fatty acids in Appendix A for algal oil lot 0016888247.

Response: The values for fatty acids (and sterols) for lot DHA algal oil lot number
0016888247 are attached to the back of this document.

e. If corrections are needed in Table 6, please provided a corrected version of Table 6 (that
includes cis-vaccenic acid) for the record.

Response: The attached RSSL laboratory report provides the relevant documentation for
the fatty acid data presented in Table 6.

7. You present the sterol content and sterol isomer profile for your Schizochytrium sp. T-18 algal
oil in Table 7 (p. 19). However, the values presented in Table 7 are different from the values
presented in Appendix A pp. 59, 83, and 107. The values differ slightly in sterols reported and %
of individual sterols. We request that you clarify the following discrepancies for the record.

Response: Similar to the fatty acid questions above, the data for the sterols is contained in the
attached laboratory report of RSSL.

a. None of the values for individual sterols in Table 7 match the sterol values for the same
respective lots given in the appendix. Are these different data sets?

Response: Yes, see above response.
b. There are no values for sterols in the appendix for algal oil lot 0016888247.

Response: The values for sterols for lot DHA algal oil lot number 0016888247 are
attached to the back of this document.



c. If corrections are needed in Table 7, please provided a corrected version of Table 7 (that
includes 24-methylene cholesterol and campestanol) for the record.

Response: The attached RSSL laboratory report provides the relevant documentation for
the fatty acid data presented in Table 7. We have added data for 24-methylene cholesterol
and campestanol to the table below which represents a revised Table 7 (including
relevant GRN 677 sterol range data.

d. Please compare the sterol content of your algal oil with the GRN 677 algal oil.

DHA Algal Oil
Parameter DH5750 DH5751 DH5752 0016888247 GRN 677
Range

Cholesterol (%) 13.1 13.7 11.7 29.8 12.6 —32.9
Brassicasterol (%) 5.6 4.0 6.3 3.9 <0.1-6.5
Campesterol (%) 3.8 4.2 3.4 4.8 1.2-39
24-Methylene Cholesterol (%) 2.4 2.6 2.6 Not reported 23-7.1
Campestanol (%) <0.1 <0.1 <0.1 0.5 <0.1

Stigmasterol (%) 19.6 14.1 24.0 13.7 <0.1-23.1
Delta-7-Campesterol (%) 0.3 0.9 0.4 0.5 <0.1-7.0
Delta-5,23 Stigmastadienol (%) 1.6 1.3 1.7 0.9 <0.1-17.7
Chlerosterol (%) 20.3 15.8 17.0 9.6 6.3-19.3
Beta-Sitosterol (%) 14.8 16.0 19.1 21.1 94-1438
Beta-Sitostanol (%) - - - 24 <0.1

Delta-5 Avenasterol (%) 1.3 2.9 3.2 1.4 1.2-5.7
Delta-5,24 Stigmastdienol (%) 8.9 10.4 6.0 52 39-7.0
Delta-7 Stigmastenol (%) 7.3 13.1 5.2 5.1 <0.1-26.1
Delta-7 Avenasterol (%) 33 3.7 1.9 1.6 1.4-9.1
Total sterols (mg/kg) 705 1020 1210 2843 831-2310

8. In your notice you have stated that stability testing was ongoing at the time of submission, and
that results were expected by March 2019. Please provide an update on the results of stability
testing to confirm the storage conditions that you propose in GRN 862.

Response: Updated stability testing results are attached to the back of this document.

9. On page 27 of the notice (Table 10), you state that the algal oil discussed in GRN 677 contains
40% DHA. Please note that the correct DHA content is >35% for GRN 677 (see page 23 of GRN
677). Please state whether you concur.

Response: We concur that GRN 677 states the DHA content as >35%.
10. On page 29, you state that literature search was “performed to identify safety data on DHA

and DHA algal oil through July 2018”. Please conduct an updated literature search and state
whether you identified any studies that that report safety concerns related to the subject



substances that may contradict your GRAS determination. If so, please discuss this information
and state why you still consider your article of commerce to be GRAS under its intended
conditions of use.

Response: As requested, an updated literature search was conducted from August 2018 to the
present. No preclinical or clinical studies were identified that report safety concerns related to
the subject substances and that would alter our GRAS determination.

11. On page 30, for the Schmitt ef al. (2012b) study, please state the NOAEL value for F1
females in mg/kg bw/day. (Note: all other NOAELSs were also provided in units of mg/kg bw/day
for this study. FDA needs NOAELSs in expressed in mg/kg bw/day in order to be able to compare
these values to the estimated dietary intakes for the article of commerce during its review).

Response: The original WIL Labs report was reviewed and the NOAEL for F1 females was
the 25,000ppm algal oil group; equivalent to 2065 mg/kg bw/day.

12. On page 33, you summarize the “Wilbert et al., 1997” study (please note the typo as the
correct citation is Wibert et al., 1997). We concur that the correct citation is Wibert et al. as
correctly stated in the reference list.

a. You state that the test article in this study was “DHA-rich oil from C. cohnii”.
According to the article, the test article was a blend of high-DHA algal oil from C.
cohnii and a high-ARA fungal oil from Mortierella alpine.” Please state whether you
concur.

Response: We concur.

b. You state that the doses for DHA-rich algal oil ranged from 210 to 1180 mg/kg
bw/day. According to the article, diets were prepared to provide an “oil blend test
material” (i.e. a blend of algal and fungal oil (see above)) “at doses of 18 (T18), 60 (T60),
and 120 g/kg diet (T120)”. Please explain clearly how you calculated a dose range of 210
to 1180 mg DHA-rich algal oil/kg bw/day from the above dietary concentrations for the
blend.

Response: Following a review of the Wibert et al. (1997) paper, the doses stated for
the DHA rich algal oil are in error. Based on our current review, given a 1:2 blend of
DHA to ARA and the DHA plus ARA intake data reported in Table 3, the lowest
mean intake was 1.2 g/kg bw/day DHA+ARA and the highest was 13.1 g/kg bw/day
DHA+ARA. Given the 1:2 ratio of DHA to ARA, the actual intakes of DHA would
range from approximately 400 to 4330 mg/kg bw/day.

13. On page 34, for the Burns ef al. (1999) study, you state that “DHA-rich oil (DHA-
Arachidonic Acid (ARA) blend) from C. cohnii was administered in the diet to ... rats for 13
weeks. ... Doses ranged from 410 to 3290 mg/kg bw/day.” According to the article “Mean actual
test material intake ranged from 1.1 to 8.2 g/kg/day for males and 1.2 to 8.9 g/kg/day for
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females.” (See Table 4 in the article.) Please explain clearly where the dose range of 410 to 3290
mg/kg bw/day comes from.

Response: The calculated dose range assumed a 1:2 ratio of DHA to ARA in the blend as
stated in the test materials section on page 24 of the article.

14. On page 34, for the Blum et al. (2007a) study, you state that “DHA-rich oil (from Ulkenia
sp. algae) was administered...”. According to the article, the test articles were “various
combinations of DHA-algal oil and DHA-fish oil” and the “combinations of DHA-algal
oil/DHA-fish oil were 0/2000 (DHA-fish oil group), 500/1500 (500 mg/kg group), 1000/1000
(1000 mg/kg group), and 2000/0 mg/kg body weight/day (2000 mg/kg DHA-algal oil group).”
Please state whether you concur.

Response: We concur.

15. On page 34, for the Hammond et al. (2001b) study, you state that rats were administered
“doses ranging from 130 to 5625 mg DHA/kg bw/day for 13 weeks”.

a. According to the article, the mean intake was 33 to 1512 mg DHA/kg bw/day in FO males,
40 to 1680 mg DHA/kg bw/day in FO females (see start of Results section in the article).
Please explain where the dose range of 130 to 5625 mg DHA/kg bw/day comes from.

Response: The study summary is incorrect, and the mean intakes are as stated in your
question 15.a above.

b. According to the article, “F0O males were treated for 70 days prior to mating, during
mating, and for approximately 3 weeks following mating. FO females were treated for 2
weeks prior to mating, during mating, and throughout gestation and lactation.” Please state
the correct duration of the study in units of weeks for males and females.

Response: Likewise, the duration of the study in incorrectly stated. The duration of the
study was the following: “FO males were treated for 70 days prior to mating, during
mating, and for approximately 3 weeks following mating. FO females were treated for 2
weeks prior to mating, during mating, and throughout gestation and lactation.”

16. On page 35, for the Arterburn et al. (2000b) study, you state that “DHA-rich oil from C.
cohnii” (i.e. DHASCO) “was administered by oral gavage ... at doses ranging from 260 to 645
mg/kg bw/day”. According to the article “test material doses of 500 or 1250 mg/kg body
weight/day of DHASCO (low and high DHASCO groups, respectively) were prepared”. As the
article states that the DHASCO used contains 51.7% DHA, it seems that the dose range of 260 to
645 mg/kg bw/day is for the intake of DHA and not for the intake of DHASCO. Please confirm.

Response: That is correct. The stated dose range is for DHA and not for DHASCO.

17. On page 35, for the Falk et al. (2017) study, in the results section, you state that “the
NOAELSs for DHA and ARA in both studies were 5000 mg/kg bw/day”. For clarity, please note
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that these NOAELSs were for DHA-rich algal oil and ARA-rich fungal oil not for DHA and ARA.
Please state whether you concur.

Response: We concur, the NOAELs were for DHA-rich algal oil and ARA-rich fungal oil,
not for DHA and ARA. The DHA content of the DHA-rich algal oil was approximately 41%.

18. On page 37, for the Fedorova-Dahms ef al. (2014) study, the dose levels were not stated.
Please state the dose levels using units of mg/kg bw/day. Please note NOAEL, if any.

Response: The test articles were added to formula at concentrations of 0.32% and 0.96%
DHA (% of total fatty acids). The dose volume was 500 mL/kg bw/day. The DHA source
concentration was either 230 or 700 mg/L. The authors did not report the DHA dose levels in
mg/kg bw/day; but given that the piglets ranged in weight from 1.7 — 2.7 kg at randomization
(for purposes of this calculation 2.0 kg), a 2 kg piglet would have received DHA doses of
approximately 115 mg DHA/kg bw/day or 350 mg DHA/kg bw/day. A NOAEL was not
stated by the authors, but no treatment-related adverse effects were noted at either
concentration or estimated dose level.

19. On page 37, for the Huang et al. (2002) and the Abril et al. (2003) studies, state the
approximate intake levels in units of mg DHA/kg bw/day.

Response: The authors only estimated the intake level of DHA in units of mg/kg/day for the
high dose group. The approximate DHA intake of the high-dose group ranged from
approximately 210 -290 mg DHA/kg/day with the lowest value representing intake towards
the end of the study at 25 days of life. Given the dose groups were selected to be at 1x, 2x,
and 5x intervals, the low and mid DHA intake dose ranges would be approximately 42 — 59
mg DHA/kg/day for the low-dose group and 84 — 118 mg DHA/kg/day for the mid-dose

group.
20. Please provide the full reference for the EFSA (2012) Panel conclusions (see EFSA Journal).

Response: EFSA. 2012. Scientific opinion on the tolerable upper intake level of
eicosapentaenoic acid (EPA), docosahexaenoic acid (DHA) and docosapentaenoic acid
(DPA). EFSA Journal 10(7):2815.

21. On pages 29 and 45, you state that “Numerous studies have been conducted ... including ...
carcinogenicity ...”. Please identify (i.e. provide references for) this/these carcinogenicity
study(ies).

Response: We concur and agree that the reference to carcinogenicity studies is in error and
should be deleted.

22. On page 40, you state that “the studies reviewed in these notifications support the safe use of
DHA in infant formula up to 1% of total fatty acids”. Please state what this level is using units of
mg DHA/kg bw/day so comparison to the proposed use level of 27 to 33 mg/kg bw/day (page
48) can be made.
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Response: The sentence should read 1% of total fat rather than 1% of total fatty acids.
Therefore, the 1% total fat intake would represent approximately 54 — 66% mg/kg bw/day.

23. On page 6, you state that the article of commerce is “intended for use as direct food
ingredients in 1) foods and 2) non-exempt and pre-term exempt infant formula...”. However, on
page 23-24 you state, “Therefore, BASF's DHA ingredients could be used in any exempt (pre-
term or term) or non-exempt formula that contains DHA” and, “DHA algal oil and the
encapsulated powder form are intended for use as direct ingredients in exempt (pre-term or term)
and non-exempt (term) infant formula...”. Please clarify for exempt and non-exempt infant
formula whether the intended population is pre-term infants, term infants, or both pre-term and
term infants.

Response: The intended use for the DHA algal oil ingredient is non-exempt (term) and
exempt (preterm) infant formula.

24. Please clarify the intended protein source/sources (e.g. milk, soy, whey, etc.) for the infant
formulas that the ingredient would be added to.

Response: BASF is only the manufacturer of the DHA algal oil ingredient and does not
manufacture infant formula. However, similar to GRN 677, the proposed DHA algal oil will
be used with milk- and soy-based formulas.

25. On page 24, you state: “Assuming incorporation of the proposed DHA ingredient at a
maximum use level of 0.5% of total fat, the intake of DHA would be 27-33 mg/kg bw/day.”
Please state whether “0.5% of total fat” is the intended maximum use level of the substance in
infant formula. If so, please include this information in the “Intended Use in Food” section of the
notice.

Response: “0.5% of total fat” is the intended maximum use level of the substance in infant
formula and is hereby noted in Part 3 on Dietary Exposure and Use in Infant Formula.

Please note that FDA does not consider the efficacy of ingredients added to food to treat diseases
or health conditions. If an efficacy study is cited in a GRN, you may discuss the safety data
(only) in your narrative. For example, the efficacy data from the Turk et al. (2013) study does
not belong to the section titled “additional safety-related study” because you did not report any
safety-related data for this study, only efficacy outcomes.

Response: We acknowledge that the study should not have been include in the GRN.

Additionally, on page 27 (& pp. 45 & 48), you state that “Two other GRAS notifications (GRNs
731, 732) for DHA-rich oils from microalgae are pending (FDA 2017a; 2017b).” Please note that
GRNs 731 and 732 have been completed and each received a no questions letter from FDA on
April 6, 2018. (See FDA GRAS inventory online.).

Response: We acknowledge that GRNs 731 and 731 are now complete and each have received a
no questions letter from FDA on April 6, 2018.
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Analysis of Algal Oil
Sample Code: P18-02696-1 Your Refs: 96914 DH 5750
Description: DHA Algal Oil
Method Analysis Result  Units
C12:0 0.8 %
C13:0(I) 0.1 %
C14:0 9.1 %
Cl4:1 0.1 %
C15:0 04 %
C16:0 20.8 %
C16:1 4.1 %
C17:0 0.1 %
C18:0 0.7 %
C18:1(trans) 0.1 %
C18:1(cis) 7.0 %
C18:2(cis) 0.5 %
C18:3(alpha) 0.2 %
C20:0 0.1 %
C20:1 04 %
C22:1 0.5 %
C24:0 0.1 %
C20:3 (n6) 0.1 %
C20:4 (n6) 0.3 %
C20:5 (n3) 1.6 %
C22:6 (n3) 445 %
C22:5 (n6) 8.1 %
C22:5 (n3) 0.3 %
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Page 2 of 12

Analysis of Algal Oil
Sample Code: P18-02696-1 Your Refs: 96914 DH 5750
Description: DHA Algal Oil
Method Analysis Result  Units
Normalised fatty acid profile (%).
TM-331 alpha tocopherol 550 mg/kg
TM-331 beta tocopherol 92 mg/kg
TM-331 gamma tocopherol 1544 mag/kg
TM-331 delta tocopherol 817 mg/kg
TM-331 Total Tocopherols 3003 mg/kg
Tocopherols were determined by HPLC with a fluorescence detector using a method based on ISO 9936
:2016.
TM-252 Cholesterol 131 %
TM-252 Brassicasterol 56 %
TM-252 Campesterol 3.8 %
TM-252 Stigmasterol 196 %
TM-252 A-7-Campesterol 0.3 %
TM-252 A-5, 23-Stigmastadienol 1.6 %
TM-252 Chlerosterol 20.3 %
TM-252 B-Sitosterol 14.8 %
TM-252 A-5-Avenasterol 1.3 %
TM-252 A-5,24-Stigmastadienol 89 %
TM-252 A-7-Stigmastenol 7.3 %
TM-252 A-7-Avenasterol 3.3 %
TM-252 Total Sterols 705 mag/kg

Total sterols were determined by Gas Chromatography using a method based on the Official Journal of
the European Communities method for analysis of sterols in olive oil. Very low levels of sterols were
detected in the samples.
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Analysis of Algal Qil
Sample Code: P18-02696-1 Your Refs: 96914 DH 5750
Description: DHA Algal Oil
Method Analysis Result Units
EPA 15.4  mg/g
EPA 15.1  mg/g
DHA 430.6 mg/g
DHA 430 mg/g
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Page 4 of 12 i
Analysis of Algal Oil
Sample Code: P18-02696-2 Your Refs: 96915 DH 5751
Description: DHA Algal Oil
\
Method Analysis Result  Units !
C12:0 09 % :
C13:0(I) 0.1 % !
C14:0 9.7 % |
C15:0 0.5 %
C16:0 22.3 % ‘
C16:1 29 % |
C17:0 0.2 % |
C18:0 0.8 % !
C18:1(cis) 6.1 % |
C18:2(cis) 0.6 % ;
C18:3(alpha) 0.2 % ‘
C20:0 0.1 % \
C20:1 0.4 % |
C22:1 0.5 % |
C24:0 0.1 % 1
C20:3 (n6) 0.1 % |
C20:4 (n6) 0.3 %
C20:5 (n3) 1.7 %
C22:6 (n3) 442 %
C22:5 (n6) 7.8 %
C22:5 (n3) 0.4 %
Normalised fatty acid profile (%).
TM-331 alpha tocopherol 536 mg/kg
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Analysis of Algal Oil
Sample Code: P18-02696-2 Your Refs: 96915 DH 5751
Description: DHA Algal Oil
\

Method Analysis Result  Units !
TM-331 beta tocopherol 93 mg/kg :
TM-331 gamma tocopherol 1395 mg/kg !
TM-331 delta tocopherol 743  mg/kg |
TM-331 Total Tocopherols 2767 mg/kg
Tocopherols were determined by HPLC with a fluorescence detector using a method based on ISO 9936 \
:2016. |
TM-252 Cholesterol 13.7 % |
TM-252 Brassicasterol 40 % |
TM-252 Campesterol 42 % \
TM-252 Stigmasterol 141 % !
TM-252 A-7-Campesterol 09 % |
TM-252 A-5, 23-Stigmastadienol 1.3 % :
TM-252 Chlerosterol 158 % ‘
TM-252 B-Sitosterol 16.0 % |
TM-252 A-5-Avenasterol 29 % \
TM-252 A-5,24-Stigmastadienol 104 % 1
TM-252 A-7-Stigmastenol 13.1 %
TM-252 A-7-Avenasterol 3.7 %
TM-252 Total Sterols 1020 mg/kg

Total sterols were determined by Gas Chromatography using a method based on the Official Journal of
the European Communities method for analysis of sterols in olive oil. Very low levels of sterols were

detected in the samples.
EPA

EPA

16.2
16.4

mg/g
mg/g
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Analysis of Algal Oil
Sample Code: P18-02696-2 Your Refs: 96915 DH 5751
Description: DHA Algal Oil
Method Analysis Result  Units
DHA 428.2 mg/g
DHA 428.2 mg/g
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Analysis of Algal Oil
Sample Code: P18-02696-3 Your Refs: 96916 DH 5752
Description: DHA Algal Oil
Method Analysis Result  Units
C12:0 09 %
C13:0(I) 0.1 %
C14:0 9.8 %
Cl4:1 0.1 %
C15:0 0.3 %
C16:0(1) 0.1 %
C16:0 185 %
C16:1 6.6 %
C17:0 0.1 %
C18:0 0.7 %
C18:1(trans) 0.1 %
C18:1(cis) 10.3 %
C18:2(cis) 0.5 %
C18:3(alpha) 0.2 %
C20:0 0.1 %
C20:1 0.6 %
C22:1 04 %
C24:0 0.1 %
C20:3 (n6) 0.1 %
C20:4 (n6) 0.2 %
C20:5 (n3) 1.5 %
C22:6 (n3) 41.1 %
C22:5 (n6) 7.2 %
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Analysis of Algal Oil
Sample Code: P18-02696-3 Your Refs: 96916 DH 5752
Description: DHA Algal Oil
Method Analysis Result  Units
C22:5 (n3) 0.3 %
Normalised fatty acid profile (%).
TM-331 alpha tocopherol 530 mg/kg
TM-331 beta tocopherol 90 mg/kg
TM-331 gamma tocopherol 1504 mg/kg
TM-331 delta tocopherol 775 mg/kg
TM-331 Total Tocopherols 2899 mg/kg
Tocopherols were determined by HPLC with a fluorescence detector using a method based on ISO 9936
:2016.
TM-252 Cholesterol 11.7 %
TM-252 Brassicasterol 6.3 %
TM-252 Campesterol 3.4 %
TM-252 Stigmasterol 240 %
TM-252 A-7-Campesterol 04 %
TM-252 A-5, 23-Stigmastadienol 1.7 %
TM-252 Chlerosterol 170 %
TM-252 B-Sitosterol 19.1 %
TM-252 A-5-Avenasterol 3.2 %
TM-252 A-5,24-Stigmastadienol 6.0 %
TM-252 A-7-Stigmastenol 52 %
TM-252 A-7-Avenasterol 1.9 %
TM-252 Total Sterols 1210 mg/kg
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Sample Code: P18-02696-3 Your Refs: 96916 DH 5752
Description: DHA Algal Oil
Method Analysis Result Units

Total sterols were determined by Gas Chromatography using a method based on the Official Journal of
the European Communities method for analysis of sterols in olive oil. Very low levels of sterols were

detected in the samples.
EPA

EPA
DHA
DHA

14.3
14.6
394.4
394.8

mag/g
mg/g
mg/g
mg/g
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Analysis of Algal Oil
Sample Code: P18-02696-4 Your Refs: 96917 0016888247
Description: DHA Algal Oil
Method Analysis Result  Units
C12:0 1.0 %
C13:0(I) 0.1 %
C13:0 0.1 %
C14:0 10.2 %
C14:1 0.1 %
C15:0 0.5 %
C16:0 22.3 %
C16:1 39 %
C17:0 0.2 %
C18:0 0.8 %
C18:1(cis) 7.1 %
C18:2(cis) 0.6 %
C18:3(alpha) 0.2 %
C20:0 0.1 %
C20:1 0.5 %
C22:1 0.5 %
C24:0 0.1 %
C20:3 (n6) 0.1 %
C20:4 (n6) 0.3 %
C20:5 (n3) 1.7 %
C22:6 (n3) 41.7 %
C22:5 (n6) 7.7 %
C22:5 (n3) 0.3 %
Fermas READING SCIENTIFIC SERVICES LTD
Reading Science Centre, Whiteknights Campus
With Pepper Lane, Reading, RG6 6LA
Tel: +44 (0)118 918 4000
Service Fax: +44 (0)118 9868932
email: enquiries@rssl.com
web: www.rssl.com
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Analysis of Algal Oil
Sample Code: P18-02696-4 Your Refs: 96917 0016888247
Description: DHA Algal Oil
Method Analysis Result  Units
Normalised fatty acid profile (%).
TM-331 alpha tocopherol 484 mg/kg
TM-331 beta tocopherol 84 mg/kg
TM-331 gamma tocopherol 1573 mg/kg
TM-331 delta tocopherol 693 mg/kg
TM-331 Total Tocopherols 2833 mg/kg
Tocopherols were determined by HPLC with a fluorescence detector using a method based on ISO 9936
:2016.
TM-252 Cholesterol 29.8 %
TM-252 Brassicasterol 39 %
TM-252 Campesterol 4.8 %
TM-252 Stigmasterol 13.7 %
TM-252 A-7-Campesterol 0.5 %
TM-252 A-5, 23-Stigmastadienol 09 %
TM-252 Chlerosterol 9.6 %
TM-252 B-Sitosterol 21.1 %
TM-252 Sitostanol 24 %
TM-252 A-5-Avenasterol 1.4 %
TM-252 A-5,24-Stigmastadienol 52 %
TM-252 A-7-Stigmastenol 51 %
TM-252 A-7-Avenasterol 1.6 %
TM-252 Total Sterols 2843 mg/kg

Total sterols were determined by Gas Chromatography using a method based on the Official Journal of
the European Communities method for analysis of sterols in olive oil.
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Page 12 of 12
Analysis of Algal Oil

Sample Code: P18-02696-4 Your Refs: 96917 0016888247
Description: DHA Algal Oil
Method Analysis Result Units

EPA 16.1  mg/g

EPA 16.1 mg/g

DHA 397.1 mg/g

DHA 398  mg/g

EPA & DHA were determined using a method based on EP method 2.4.29 and the levels
were calculated as mg/g and reported as triglycerides.

<~ These results relate only to the sample(s) tested and do not guarantee the bulk of the material to be of equal quality. This report shall not be reproduced, except in full, without the written approval of RSSL. RSSL staff were not
responsible for sampling and cannot be held liable in respect of the use to which this information is put. All samples will be retained for a period of one month (or ten days, if perishable) from the date of this certificate.
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Sta blllty data Version 4, 04.2019

DHA Algal Oil

PRD no. 30599327
Manufacturing site: BASF Personal Care and Nutrition GmbH, lllertissen, Germany

Storage conditions and stability study information:

Stability tests for DHA Algal Oil produced in commercial scale have been started in March 2017.
The storage test is carried out at the following defined climatic

conditions:

<-18°C

+2 to +8°C

The ongoing stability test is presented below. This data provides the justification for the stated shelf life of
DHA Algal Oil.

Analytical method:
Please refer to the table below.

Packaging:

The stability test is conducted on product packaged in a 25kg metal drum, same as the primary packaging material
used for storage and distribution of the 25kg sales product. This packaging is also of an equivalent quality compared
to the 190kg metal drum sales article.

Test attributes:
The stability study includes testing of those attributes that are susceptible to change during storage and is likely to
influence the quality, safety and/or efficacy.

This document, or any answers or information provided herein by BASF, does not constitute a
legally binding obligation of BASF. While the descriptions, designs, data and information
contained herein are presented in good faith and believed to be accurate, it is provided gratis and
for your information only and not to be used for purposes of pharmaceutical registrations. Risks
and liability for results obtained by use of the products or application of the suggestions described
are assumed by the user. The claims and supporting data provided in this publication have not
been evaluated for compliance with any jurisdiction’s regulatory requirements and the results
reported may not be generally true under other conditions or in other matrices. Users must
evaluate what claims and information are appropriate and comply with a jurisdiction’s regulatory
requirements. There is no automatic update service for this information.

SELLER MAKES NO WARRANTY OF ANY KIND; EITHER EXPRESS OR IMPLIED,

BY FACT OR LAW, INCLUDING WARRANTIES OF MERCHANTABILITY OR FITNESS
FOR PARTICULAR PURPOSE.

30599327 DHA Algal Oil 1



Long term stability study (ongoing):
DHA Algal Oil at < -18°C (m: months); Lot 0016888247; Test start: 13.03.2017

Parameter Specification | Unit Method Start 6m 12m 18 m 24 m
Clear to turbid,
AX-
Appearance yellow to 001001 conforms | conforms | conforms | conforms | conforms
orange liquid
Acid value <0.5 mgKOH/g | ISO 660 0.1 0.1 0.1 0.1 0.1
. <40 CP-
Peroxide value meq O/kg 001009 0.1 0.4 0.5 0.4 0.6
Anisidine value <15 - ISO 6885 25 2.8 27 27 27
PhEur
DHA as TG > 380 mg/g 2429 403 413 401 409 408
. IA-
Total tocopherols | No limit mg/kg 005034 2993 3011 3088 3036 3033
Total aerobic MB-
plate count Max. 1000 cfu/g 002035 <10 - - - <10
MB-
Yeast and mould | Max. 100 cfulg 002039 <10 - - - <10
. MB- . .
Enterobacteria Neg/10g 008052 negative - - - negative
MB- . .
Salmonella Neg/25g 001053 negative - - - negative
Long term stability study (ongoing):
DHA Algal Oil at +2 to +8°C (m: months); Lot 0016888247; Test start: 13.03.2017
*outlier result, sample drawn from top of drum slightly up-concentrated in DHA and tocopherols
Parameter Specification | Unit Method Start 6m 12 m 18 m 24m
Clear to turbid, AX-
Appearance yellow to 001001 conforms | conforms | conforms | conforms | conforms
orange liquid
Acid value <05 mgKOH/g | ISO 660 0.1 0.1 0.1 0.1 0.1
. <4.0 CP-
Peroxide value meq O/kg 001009 0.1 0.9 0.5 2.8 3.7
Anisidine value | =< 1° i ISO 6885 25 26 2.0 3.0 3.1
PhEur "
DHA as TG > 380 mg/g 2499 403 417 436 425 435
. IA- .
Total tocopherols | No limit mg/kg 005034 2993 3051 3453 3209 3331
Total aerobic MB-
plate count Max. 1000 cfulg 002035 <10 - - - <10
MB-
Yeast and mould | Max. 100 cfu/g 002039 <10 - - - <10
. MB- . .
Enterobacteria Neg/10g 008052 negative - - - negative
MB- . .
Salmonella Neg/25g 001053 negative - - - negative

30599327 DHA Algal Oil




Conclusion:
Ongoing stability test has shown that this product is stable for at least 24 months,
when it is stored in the original unopened container at frozen conditions of < -18°C, respectively +2 to +8°C.

The above listed data demonstrates that DHA Algal Oil is justified for the following stability in the original
unopened container:

o At refrigerated conditions of +2 to +8°C the product is stable for min. 12 months.
e At frozen conditions at < -18°C the product will keep for min. 24 months.

30599327 DHA Algal Oil



From: Don Schmitt

To: Downey, Jason

Cc: Haresh P Madeka; Juergen Gierke; Herbert Roth

Subject: Re: GRN 862 - BASF DHA Algal Oil - Additional Follow-Up Questions
Date: Thursday, October 31, 2019 12:44:40 PM

Attachments: image002.png

EDA Q&A BASF GRN 862 103119.pdf

Dear Dr. Downey,

We have attached responses to all of the follow up questions raised by FDA in your email dated
October 18, 2019. Please let me know if you have any further needs.

Best regards,

Don

Donald F. Schmitt, M.P.H.
Senior Managing Scientist

ToxStrategies, Inc.
739 Thornapple Drive
Naperville, IL 60540
phone: 630.352.0303

email: dschmitt@toxstrategies.com

This e-mail, and any attachments thereto, is intended only for use by the addressee(s) hamed herein and may
contain legally privileged and/or confidential information. If you are not the intended recipient of this e-mail, you are
hereby notified that any dissemination, distribution or copying of this e-mail, and any attachments thereto, is strictly
prohibited. If you have received this e-mail in error, please immediately notify ToxStrategies, Inc. at (832) 868-
7729 and permanently delete the original and any copy of any e-mail and any printout thereof.

From: "Downey, Jason" <Jason.Downey@fda.hhs.gov>

Date: Friday, October 18, 2019 at 2:39 PM

To: "Donald Schmitt, MPH" <dschmitt@toxstrategies.com>

Subject: GRN 862 - BASF DHA Algal Oil - Additional Follow-Up Questions

CAUTION: This email originated from outside of the organization. Do not click links or open attachments unless you
recognize the sender and know the content is safe.

Dear Mr. Schmitt,
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1.

Please provide Safety Data Sheets for BASF’s DHA algal oil and DHA algal oil powder.

Answer: Please see attachment for Safety Data Sheets for DHA algal oil and powder
products.

We requested that you address the observed differences in fatty acid content between

your Schizochytrium sp. T-18 algal oil and the levels specified in the Food Chemicals Codex
(FCC 11, 2019) monograph for Schizochytrium sp. algal oil. In response, you provided a data
table to compare fatty acid compositions and stated: “It is the opinion of BASF that the slight
variation in fatty acid content compared to the FCC specifications has no appreciable effect
on the quality or safety of the proposed docosahexaenoic acid (DHA) algal oil for use in food
and infant formula.” We presume this statement is based on the similarity of BASF’s DHA
algal oil to oils that have been the subject of published safety studies (e.g., Schizochytrium
sp. T-18 algal oil that is the subject of GRN 677), known variation in levels of fatty acids
resulting from optimization of DHA production, or other factors. However, you do not
provide information to support this statement and we request that you briefly state the basis
for your opinion for the GRN record.

Answer: The FCC monograph for Schizochytrium sp algal oil is based on one specific
Schizochytrium strain from one specific supplier. Other algal oils with different fatty acid
profiles compared to the FCC monograph have been authorized previously for use in infant
formula in GRNs 553, 677, 776, and 777. FDA has recognized minor variations from the
FCC monograph in the “No Questions” letter for GRN 776. Minor difference in the fatty acid
profile can be attributed to the organism strain of the Schizochytrium algae.

In your response to question one of FDA’s questions sent to you on September 19, 2019, you
note that in the future, an algal oil of lower DHA concentration (e.g., 35% DHA) may be
manufactured and used in infant formula. Please clarify if this change would arise from
blending with a non-DHA containing oil or from a predictable change in the method of
manufacture. If the latter, please provide a brief statement or reference regarding variation in
levels of DHA with fermentation conditions or other relevant change in manufacture.

Answer: After reconsideration, BASF has no intention to reduce the DHA content in the
proposed algal oil.

You note the enzyme used in the method of manufacture is the same as that used in GRNs
677 and 533. Please confirm that the enzyme is a protease preparation produced by Bacillus
licheniformis, that the enzyme is food grade and complies with specifications established by
the Joint FAO/WHO Expert Committee on Food Additives (JECFA, 2006) and FCC 11
(2019) for food grade enzymes, and that the enzyme is not present in the final algal oil
product.

Answer: The enzyme is a protease preparation produced by Bacillus licheniformis, is food
grade and is used in accordance with 21 CFR 184.1027. The enzyme complies with
specifications established by the Joint FAO/WHO Expert Committee on Food Additives



(JECFA, 2006) and FCC 11 (2019) for food grade enzymes and is not present in the final
algal oil product.

. We requested that you provide additional information on the method of refining your algal
oil. Our question was intended to clarify apparent differences in the method of manufacture
between GRNs 677 and 862. While you provide additional details about your method, it is
still unclear if this is the same method that was previously described in GRN 677 or if it has
been modified. Please identify any differences between the method of manufacture you
describe and the method of manufacture used to produce the GRN 677 oil that was the
subject of safety studies. If the methods are the same, please provide a statement of
clarification.

Answer: There is no significant conflict or difference between the oil refining process in
GRN 677 and GRN 862. GRN 677 expresses clearly that the processing methods are
analogue to vegetable oil refining. In the manufacturing flow chart of GRN 677 (see Figure 3
and narrative below), the so called “Degumming Step” is presented in which potential
phospholipids are removed by addition of citric or phosphoric acid solutions. In the
manufacturing process description, it was clearly expressed that the degumming step was
optional because MARA was also aware that their crude oil was very low in such
phospholipids and thus doesn’t require that this be a mandatory step. As part of BASF’s
development/validation, it has been proven to produce a consistent quality analogue to
GRN677 by intentionally omitting this optional process.



6. You provide a statement about levels of 3-monochloropropane-1,2-diol (3-MCPD) esters in
your algal oil and indicate that “mitigation processes are underway to reduce the formation of
these process contaminants.” Please provide additional information to support this statement,
including reference to industry methods suitable for reduction of 3-MCPD in omega-3 long
chain polyunsaturated fatty acid (LCPUFA) oils.

Answer: 3-MCPD esters can be formed from precursors during higher temperature refining
of food oils. Diglycerides which are present in algal oil as well as in fish oils are such
precursors for 3-MCPD esters. BASF follows the attached mitigation strategy of Codex
specifically through the adjustment of the bleaching conditions.

7. Inresponse to our Question 12b, which referenced the study Wilbert ef al. (1997), you state
that “Given the 1:2 ratio of DHA to ARA, the actual intakes of DHA would range from
approximately 400 to 4330 mg/kg bw/day.” Please note that this range is for the intake of
DHA-rich algal oil and not for DHA. Please state whether you concur.

Answer: We concur.

8. Regarding the study Burns et al. (1999) referenced in our Question 13, please note that as
stated in the original question by FDA “Mean actual test material intake ranged from 1.1 to
8.2 g/kg/day for males and 1.2 to 8.9 g/kg/day for females.” (See Table 4 in the article.)
Hence, the overall range for the blend was 1.1 to 8.9 g/kg/day. Assuming a 1:2 for DHA-rich
oil to ARA-rich oil, this range translates to 367 to 2,967 mg DHA-rich oil/kg bw/day. Please
state whether you concur, and if not, explain how you calculated a range of 410 to 3290
mg/kg bw/day.

Answer: We concur.



9.

10.

11

Regarding the study Hammond et al. (2001b) referenced in our Question 15b, please
calculate the fofal number of weeks males and females were treated for.

Answer: Fomales, 15 weeks (10 weeks pre-mating period, 2 weeks mating period, 3 weeks
post mating period); Fo females, 7 weeks (2 weeks pre-mating period, 2-weeks mating period,
3 weeks post-mating period).

In response to our Question 22, which referenced a statement on page 40 of your notice, you
state “Therefore, the 1% total fat intake would represent approximately 54 — 66% mg/kg
bw/day.”

Please:

1) clarify what the unit is,

Answer: mg/kg bw/day

2) clarify what the substance is,

Answer: DHA

3) provide intake level of DHA in units of mg/kg bw/day.

Answer: 54-66 mg DHA/kg bw/day

4) compare this intake level of DHA to your proposed DHA intake level (27 to 33 mg
DHA/kg bw/day) on page 48 of the notice.

Answer: The statement on page 40 of the original GRAS notification indicates that the
studies in human infants summarized in previous GRNs support the safe use of DHA in
infant formula up to 1% of total fatty acids. However, the current GRN provides the
assumption of maximum use level of 0.5% of total fat, or approximately 27-33 mg DHA/kg
bw/day, below the level supported as safe in previous GRNs.

. In response to our Question 2, you provided microbiological contaminant limits for the T-18

algal oil, including a limit on Sa/monella spp. We note that 21 CFR 106.55 specifies limits
for Cronobacter spp. and Salmonella spp. in infant formula. Please provide a limit

for Cronobacter spp. in the specifications for T-18 algal oil or explain why a specification
for Cronobacter spp. is not necessary for the T-18 algal oil.

Answer: The oil had been tested negatively for Enterobacteria. Cronobacter is contained in
the group of Enterobacteria and based on the results of this test is not present in the algal oil.
Therefore, no specific test for Cronobacter spp. had been performed. Furthermore, the algal
oil is processed under significant heat (>150°C in the last deodorization step) which can be
considered a kill step for Enterobacteria. In addition, such oils are processed for infant
formula use via a wet processing step which includes emulsification and pasteurization as a
killing step of the complete emulsion for product safety. Thus, it can be concluded that BASF



12.

13.

14.

15.

algal oil is safe as it does not contain Enterobacteria . Mandatory pasteurization at the
production of infant food formula ensures for the entire safety of the finished formulation.

Your cover letter indicates maximum use levels of 1.45% and 0.87% by weight DHA algal
oil in meat and poultry respectively. Table 9 of your notice lists maximum use levels of
1.25% and 0.75% by weight DHA oil in meat and poultry products respectively. Please
clarify the maximum intended use levels for DHA algal oil in food as served for meat and

poultry.

Answer: Given the listing for algal oil derived from Schizochytrium sp. in the USDA/FSIS
safe and suitable list which allows addition to meat and poultry at maximum use levels of
1.45% and 0.87% by weight DHA algal oil in meat and poultry, respectively, the maximum
intended use is that stated in the safe and suitable list.

Please clarify whether DHA algal oil powder is intended for use in meat and poultry
products. If DHA algal oil powder is intended for use in meat and poultry products, please
provide its functional or technical effect in the food.

Answer: The DHA algal oil powder is not intended for use in meat and poultry products.

Please provide the proportion of formulation ingredients and processing aids present in the
final DHA algal oil and DHA algal oil powder products.

Answer: The complete composition of the DHA algal oil and DHA algal oil powder are
attached to this document. Nitrogen for replacing air in the product packaging is the only
processing agent that would remain/be in contact with the finished algal DHA products.

Please indicate whether your intended use in fish includes fish of the order Siluroformes.

Answer: While unlikely, it is possible that the DHA ingredient(s) could be used in fish
products of the order Siluroformes.
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Safety Data Sheet

DHA Algal Oil
Revision date : 2018/04/03 Page: 1/9
Version: 2.0 (30599327/SDS_GEN_US/EN)

1. Identification

Product identifier used on the label

DHA Algal Oil

Recommended use of the chemical and restriction on use
Recommended use*: food additive(s)

* The “Recommended use” identified for this product is provided solely to comply with a Federal requirement and is not part of
the seller's published specification. The terms of this Safety Data Sheet (SDS) do not create or infer any warranty, express or
implied, including by incorporation into or reference in the seller's sales agreement.

Details of the supplier of the safety data sheet

Company:
BASF CORPORATION

100 Park Avenue
Florham Park, NJ 07932, USA

Telephone: +1 973 245-6000

Emergency telephone number

CHEMTREC: 1-800-424-9300
BASF HOTLINE: 1-800-832-HELP (4357)

Other means of identification
Synonyms: Blend based on: Docosahexaenoic acid

2. Hazards Identification

According to Regulation 2012 OSHA Hazard Communication Standard; 29 CFR Part 1910.1200

Classification of the product

No need for classification according to GHS criteria for this product.
Label elements

The product does not require a hazard warning label in accordance with GHS criteria.

Hazards not otherwise classified



Safety Data Sheet

DHA Algal Oil
Revision date : 2018/04/03 Page: 2/9
Version: 2.0 (30599327/SDS_GEN_US/EN)

Mop up spills with non-flammable adsorbents (e.g. vermiculite, spill mats). Soiled textiles / cleaning
rags / adsorbents and Silica are capable of self ignition and should be wetted with water and must be
disposed of in a safe manner. High risk of slipping due to leakage/spillage of product. The product
does not contain a substance fulfilling the PBT (persistent/bioaccumulative/toxic) criteria or the vPvB
(very persistent/very bioaccumulative) criteria.

3. Composition / Information on Ingredients

According to Regulation 2012 OSHA Hazard Communication Standard; 29 CFR Part 1910.1200

Under the referenced regulation, this product does not contain any components classified for health
hazards above the relevant cut off value.

4. First-Aid Measures

Description of first aid measures

General advice:
Remove contaminated clothing.

If inhaled:
If difficulties occur after vapour/aerosol has been inhaled, remove to fresh air and seek medical
attention.

If on skin:
Wash thoroughly with soap and water.

If in eyes:
Wash affected eyes for at least 15 minutes under running water with eyelids held open.

If swallowed:

Rinse mouth and then drink plenty of water.

Most important symptoms and effects, both acute and delayed

Symptoms: No significant reaction of the human body to the product known.

Indication of any immediate medical attention and special treatment needed

Note to physician
Treatment: Symptomatic treatment (decontamination, vital functions).

5. Fire-Fighting Measures
Extinguishing media

Suitable extinguishing media:
water spray, dry powder, alcohol-resistant foam, carbon dioxide

Unsuitable extinguishing media for safety reasons:
water jet



Safety Data Sheet

DHA Algal Oil
Revision date : 2018/04/03 Page: 3/9
Version: 2.0 (30599327/SDS_GEN_US/EN)

Special hazards arising from the substance or mixture

Hazards during fire-fighting:

2-propenal, carbon monoxide, carbon dioxide,

The substances/groups of substances mentioned can be released in case of fire. Evolution of
fumes/fog. Burning produces harmful and toxic fumes.

Advice for fire-fighters
Protective equipment for fire-fighting:
Wear a self-contained breathing apparatus.

Further information:

In case of combustion evolution of toxic gases/vapours possible. Cool endangered containers with
water-spray. Do not spray water directly on fire, product will float and could be reignited on surface of
water. Dispose of fire debris and contaminated extinguishing water in accordance with official
regulations.

6. Accidental release measures

Further accidental release measures:
High risk of slipping due to leakage/spillage of product.

Personal precautions, protective equipment and emergency procedures
Use personal protective clothing. Information regarding personal protective measures see, section 8.

Environmental precautions
Do not discharge into drains/surface waters/groundwater.

Methods and material for containment and cleaning up

Mop up spills with non-flammable adsorbents (e.g. vermiculite, spill mats). Soiled textiles / cleaning
rags / adsorbents and Silica are capable of self ignition and should be wetted with water and must be
disposed of in a safe manner. Dispose of absorbed material in accordance with regulations.

7. Handling and Storage

Precautions for safe handling
No special measures necessary provided product is used correctly.

Protection against fire and explosion:

Take precautionary measures against static discharges. Avoid all sources of ignition: heat, sparks,
open flame. Soiled textiles / cleaning rags / adsorbents and Silica are capable of self ignition and
should be wetted with water and must be disposed of in a safe manner.

Conditions for safe storage, including any incompatibilities
Suitable materials for containers: glass, Stove-lacquer R 78433, Aluminium
Further information on storage conditions: Keep only in the original container. Keep container tightly

closed and dry; store in a cool place. Keep away from heat. Protect contents from the effects of light.
Keep under nitrogen.




Safety Data Sheet

DHA Algal Oil
Revision date : 2018/04/03 Page: 4/9
Version: 2.0 (30599327/SDS_GEN_US/EN)

8. Exposure Controls/Personal Protection

No occupational exposure limits known.

Personal protective equipment

Respiratory protection:
Respiratory protection in case of vapour/aerosol release.

Hand protection:
Wear impermeable chemical resistant protective gloves.

Eye protection:

Wear face shield or tightly fitting safety goggles (chemical goggles) if splashing hazard exists.

Body protection:

Body protection must be chosen based on level of activity and exposure.

General safety and hygiene measures:

Handle in accordance with good industrial hygiene and safety practice. Wearing of closed work
clothing is recommended. No eating, drinking, smoking or tobacco use at the place of work. Hands
and/or face should be washed before breaks and at the end of the shift. Store work clothing

separately.

9. Physical and Chemical Properties

Form:

Odour:

Odour threshold:
Colour:

pH value:

freezing range:
decomposition point:

Flash point:

Flammability:
Lower explosion limit:

Upper explosion limit:
Autoignition:

Vapour pressure:
Density:

Vapour density:

liquid

of vegetable oils

No data available.

yellow to orange

5-7 (DGF-H-II)
(5 %(m), 20 °C)

No data available.

> 350 °C

(1,013 hPa)

> 250 °C

The product has not been tested. The
statement has been derived from
substances/products of a similar
structure or composition.

hardly combustible

For liquids not relevant for
classification and labelling.

For liquids not relevant for
classification and labelling.

> 300 °C

Literature data.

8 hPa

(20 °C)

0.92 - 0.95 g/cm3

(20 °C)

not applicable

(closed cup)

Partitioning coefficient n-
octanol/water (log Pow):
Thermal decomposition:
Viscosity, dynamic:

not applicable for mixtures

> 350 °C
No data available.
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Solubility in water: immiscible
Solubility (qualitative): miscible in all proportions
solvent(s): oils,
Evaporation rate: not applicable

10. Stability and Reactivity

Reactivity
No hazardous reactions if stored and handled as prescribed/indicated.

Corrosion to metals:
No corrosive effect on metal.

Oxidizing properties:

Based on its structural properties the product is not classified as oxidizing.

Formation of Remarks: Forms no flammable gases in the
flammable gases: presence of water.

Chemical stability
The product is stable if stored and handled as prescribed/indicated.

Possibility of hazardous reactions
May react with oxidizing agents.

Conditions to avoid
See MSDS section 7 - Handling and storage.

Incompatible materials
radical formers, oxidizing agents

Hazardous decomposition products

Decomposition products:
Possible thermal decomposition products: 2-propenal, carbon monoxide, carbon dioxide

Thermal decomposition:
> 350 °C

11. Toxicological information

Primary routes of exposure

Routes of entry for solids and liquids are ingestion and inhalation, but may include eye or skin
contact. Routes of entry for gases include inhalation and eye contact. Skin contact may be a route
of entry for liquefied gases.

Acute Toxicity/Effects

Acute toxicity
Assessment of acute toxicity: Virtually nontoxic after a single ingestion.

Oral
Type of value: ATE
Value: > 5,000 mg/kg
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Irritation / corrosion
Assessment of irritating effects: Prolonged exposure to the product can result in irritation of the skin
and mucous membranes.

Sensitization
Assessment of sensitization: Based on available Data, the classification criteria are not met.

Chronic Toxicity/Effects
Repeated dose toxicity

Assessment of repeated dose toxicity: The information available on the product provides no
indication of toxicity on target organs after repeated exposure.

Genetic toxicity
Assessment of mutagenicity: The chemical structure does not suggest a specific alert for such an
effect.

Carcinogenicity
Assessment of carcinogenicity: Based on available Data, the classification criteria are not met.

Reproductive toxicity
Assessment of reproduction toxicity: The chemical structure does not suggest a specific alert for
such an effect.

Other Information
The product has not been tested. The statements on toxicology have been derived from the
properties of the individual components.

Symptoms of Exposure

No significant reaction of the human body to the product known.

12.

Ecological Information

Toxicity

Aquatic toxicity

Assessment of aquatic toxicity:

There is a high probability that the product is not acutely harmful to aquatic organisms. The inhibition
of the degradation activity of activated sludge is not anticipated when introduced to biological
treatment plants in appropriate low concentrations.

Toxicity to fish

Information on: Docosahexaenoic acid
LC50 (96 h) > 100 mg/l, Brachydanio rerio (OECD Guideline 203, static)
The details of the toxic effect relate to the nominal concentration.

Aquatic invertebrates

Information on: Docosahexaenoic acid

EC50 (48 h) > 100 mg/l, Daphnia magna (OECD Guideline 202, part 1, static)

The details of the toxic effect relate to the nominal concentration. The product has low solubility in
the test medium. An eluate has been tested.
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Aquatic plants

Information on: Docosahexaenoic acid

EC50 (72 h) > 100 mg/l (growth rate), Desmodesmus subspicatus (OECD Guideline 201, static)
The details of the toxic effect relate to the nominal concentration. The product has low solubility in
the test medium. An eluate has been tested.

Persistence and degradability

Assessment biodegradation and elimination (H20)
Not readily biodegradable (by OECD criteria). Biodegradable.

Elimination information

Information on: Docosahexaenoic acid

60 - 70 % BOD of the ThOD (28 d) (OECD Guideline 301 F) (aerobic, activated sludge, domestic)
The product has not been tested. The statement has been derived from substances/products of a
similar structure or compaosition.

Bioaccumulative potential

Assessment bioaccumulation potential

Information on: Docosahexaenoic acid

Significant accumulation in organisms is not to be expected.
The product has not been tested. The statement has been derived from the properties of the
individual components.

Mobility in soil

Assessment transport between environmental compartments

Information on: Docosahexaenoic acid

The substance will rapidly evaporate into the atmosphere from the water surface.
Adsorption to solid soil phase is expected.

Additional information

Other ecotoxicological advice:
The product has not been tested. The statements on ecotoxicology have been derived from the
properties of the individual components.

13.

Disposal considerations

Waste disposal of substance:
Observe national and local legal requirements.
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Container disposal:
Uncontaminated packaging can be re-used. Packs that cannot be cleaned should be disposed of in
the same manner as the contents.

14. Transport Information

Land transport
USDOT

Not classified as a dangerous good under transport regulations

Sea transport
IMDG

Not classified as a dangerous good under transport regulations

Air transport
IATA/ICAO

Not classified as a dangerous good under transport regulations

15.

Regulatory Information

Federal Regulations

Registration status:
Chemical TSCA, US blocked / not listed

Food TSCA, US released / exempt

EPCRA 311/312 (Hazard categories): Refer to SDS section 2 for GHS hazard classes applicable
for this product.

NFPA Hazard codes:

Health: 1 Fire: 1 Reactivity: 0 Special:
HMIS 1ll rating
Health: 1 Flammability: 1 Physical hazard: 0

16.

Other Information

SDS Prepared by:
BASF NA Product Regulations
SDS Prepared on: 2018/04/03

We support worldwide Responsible Care® initiatives. We value the health and safety of our
employees, customers, suppliers and neighbors, and the protection of the environment. Our
commitment to Responsible Care is integral to conducting our business and operating our facilities in
a safe and environmentally responsible fashion, supporting our customers and suppliers in ensuring
the safe and environmentally sound handling of our products, and minimizing the impact of our
operations on society and the environment during production, storage, transport, use and disposal of
our products.
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IMPORTANT: WHILE THE DESCRIPTIONS, DESIGNS, DATA AND INFORMATION CONTAINED
HEREIN ARE PRESENTED IN GOOD FAITH AND BELIEVED TO BE ACCURATE, IT IS
PROVIDED FOR YOUR GUIDANCE ONLY. BECAUSE MANY FACTORS MAY AFFECT
PROCESSING OR APPLICATION/USE, WE RECOMMEND THAT YOU MAKE TESTS TO
DETERMINE THE SUITABILITY OF A PRODUCT FOR YOUR PARTICULAR PURPOSE PRIOR
TO USE. NO WARRANTIES OF ANY KIND, EITHER EXPRESSED OR IMPLIED, INCLUDING
WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE, ARE
MADE REGARDING PRODUCTS DESCRIBED OR DESIGNS, DATA OR INFORMATION SET
FORTH, OR THAT THE PRODUCTS, DESIGNS, DATA OR INFORMATION MAY BE USED
WITHOUT INFRINGING THE INTELLECTUAL PROPERTY RIGHTS OF OTHERS. IN NO CASE
SHALL THE DESCRIPTIONS, INFORMATION, DATA OR DESIGNS PROVIDED BE CONSIDERED
A PART OF OUR TERMS AND CONDITIONS OF SALE. FURTHER, YOU EXPRESSLY
UNDERSTAND AND AGREE THAT THE DESCRIPTIONS, DESIGNS, DATA, AND INFORMATION
FURNISHED BY OUR COMPANY HEREUNDER ARE GIVEN GRATIS AND WE ASSUME NO
OBLIGATION OR LIABILITY FOR THE DESCRIPTION, DESIGNS, DATA AND INFORMATION
GIVEN OR RESULTS OBTAINED, ALL SUCH BEING GIVEN AND ACCEPTED AT YOUR RISK.
END OF DATA SHEET
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1. Identification

Product identifier used on the label

Dry n-3® DHA 11A

Recommended use of the chemical and restriction on use

Recommended use*: food additive(s)

* The “Recommended use” identified for this product is provided solely to comply with a Federal requirement and is not part of
the seller's published specification. The terms of this Safety Data Sheet (SDS) do not create or infer any warranty, express or
implied, including by incorporation into or reference in the seller's sales agreement.

Details of the supplier of the safety data sheet

Company:
BASF CORPORATION

100 Park Avenue
Florham Park, NJ 07932, USA

Telephone: +1 973 245-6000

Emergency telephone number

CHEMTREC: 1-800-424-9300
BASF HOTLINE: 1-800-832-HELP (4357)

Other means of identification
Synonyms: Docosahexaenoic acid

2. Hazards Identification

According to Requlation 2012 OSHA Hazard Communication Standard; 29 CFR Part 1910.1200

Classification of the product
Combustible Dust Combustible Dust (1) Combustible Dust
Label elements

Signal Word:
Warning

Hazard Statement:
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May form combustible dust concentration in air.

Hazards not otherwise classified

The product is under certain conditions capable of dust explosion. The product does not contain a
substance fulfilling the PBT (persistent/bioaccumulative/toxic) criteria or the vPvB (very
persistent/very bioaccumulative) criteria. If applicable information is provided in this section on other
hazards which do not result in classification but which may contribute to the overall hazards of the
substance or mixture.

3. Composition / Information on Ingredients

According to Requlation 2012 OSHA Hazard Communication Standard; 29 CFR Part 1910.1200

CAS Number Weight % Chemical name
9005-25-8 20.0 - 24.0% starch
6217-54-5 28.0 - 32.0% Docosahexaenoic acid

4. First-Aid Measures

Description of first aid measures

General advice:
Remove contaminated clothing.

If inhaled:
Keep patient calm, remove to fresh air.

If on skin:
Wash thoroughly with soap and water.

If in eyes:
Wash affected eyes for at least 15 minutes under running water with eyelids held open.

If swallowed:

Rinse mouth and then drink plenty of water.

Most important symptoms and effects, both acute and delayed

Symptoms: No significant symptoms are expected due to the non-classification of the product.
Indication of any immediate medical attention and special treatment needed

Note to physician
Treatment: Symptomatic treatment (decontamination, vital functions).

5. Fire-Fighting Measures

Extinguishing media
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Suitable extinguishing media:
water spray, foam, dry powder, carbon dioxide

Unsuitable extinguishing media for safety reasons:
water jet

Additional information:
Avoid whirling up the material/product because of the danger of dust explosion.

Special hazards arising from the substance or mixture

Hazards during fire-fighting:

2-propenal, harmful vapours, carbon oxides

The substances/groups of substances mentioned can be released in case of fire. Burning produces
harmful and toxic fumes. Dust explosion hazard. Self heating possible in the presence of air.

Advice for fire-fighters
Protective equipment for fire-fighting:
Wear a self-contained breathing apparatus.

Further information:
Dusty conditions may ignite explosively in the presence of an ignition source causing flash fire.

6. Accidental release measures

Further accidental release measures:

Avoid dispersal of dust in the air (i.e., clearing dust surfaces with compressed air). Avoid the
formation and build-up of dust - danger of dust explosion. Dust in sufficient concentration can result
in an explosive mixture in air. Handle to minimize dusting and eliminate open flame and other
sources of ignition.

Personal precautions, protective equipment and emergency procedures
Use personal protective clothing. Information regarding personal protective measures see, section 8.
Avoid dust formation.

Environmental precautions
Do not discharge into drains/surface waters/groundwater.

Methods and material for containment and cleaning up

For small amounts: Pick up with suitable appliance and dispose of.

For large amounts: Contain with dust binding material and dispose of.

Dispose of absorbed material in accordance with regulations. Avoid raising dust.

Nonsparking tools should be used.

7. Handling and Storage

Precautions for safe handling
Avoid dust formation. Provide exhaust ventilation if dust is formed.

Protection against fire and explosion:

Avoid dust formation. Dust in sufficient concentration can result in an explosive mixture in air. Handle
to minimize dusting and eliminate open flame and other sources of ignition. Routine housekeeping
should be instituted to ensure that dusts do not accumulate on surfaces. Dry powders can build static
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electricity charges when subjected to the friction of transfer and mixing operations. Provide adequate
precautions, such as electrical grounding and bonding, or inert atmospheres. Refer to NFPA 654,
Standard for the Prevention of Fire and Dust Explosions from the Manufacturing, Processing, and
Handling of Combustible Particulate Solids (2013 Edition) for safe handling.

Conditions for safe storage, including any incompatibilities
Segregate from pesticides and fertilizers. Keep away from water.

Suitable materials for containers: Aluminium, Low density polyethylene (LDPE)

8. Exposure Controls/Personal Protection

Components with occupational exposure limits

starch OSHA PEL PEL 5 mg/m3 Respirable fraction ; PEL 15
mg/m3 Total dust ; TWA value 5 mg/m3
Respirable fraction ; TWA value 15 mg/m3
Total dust ;
ACGIHTLVY  TWA value 10 mg/m3 ;

Advice on system design:

It is recommended that all dust control equipment such as local exhaust ventilation and material
transport systems involved in handling of this product contain explosion relief vents or an explosion
suppression system or an oxygen deficient environment. Ensure that dust-handling systems (such as
exhaust ducts, dust collectors, vessels, and processing equipment) are designed in a manner to
prevent the escape of dust into the work area (i.e., there is no leakage from the equipment). Use only
appropriately classified electrical equipment and powered industrial trucks.

Personal protective equipment

Respiratory protection:
Wear a NIOSH-certified (or equivalent) respirator as necessary.

Hand protection:
Wear chemical resistant protective gloves.

Eye protection:
Wear safety goggles (chemical goggles) if there is potential for airborne dust exposures.

Body protection:
Body protection must be chosen based on level of activity and exposure.

General safety and hygiene measures:

Handle in accordance with good industrial hygiene and safety practice. Wearing of closed work
clothing is recommended. No eating, drinking, smoking or tobacco use at the place of work. Hands
and/or face should be washed before breaks and at the end of the shift. Store work clothing
separately.

9. Physical and Chemical Properties

Form: powder

Odour: faint odour

Odour threshold: not determined
Colour: white to light beige

pH value: not determined
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Melting point: The substance / product
decomposes therefore not
determined.
Boiling point: The substance / product
decomposes therefore not
determined.
Flash point: not applicable, the product is a solid
Flammability: not highly flammable (Regulation
440/2008/EC, A.10)
Lower explosion limit: For solids not relevant for
classification and labelling.
Upper explosion limit: For solids not relevant for
classification and labelling.
SADT: >75°C
Heat accumulation / Dewar 500 ml (SADT, UN-Test H.4,
28.4.4)
Vapour pressure: negligible
Bulk density: 400 - 600 kg/m3
Vapour density: negligible
Partitioning coefficient n- not applicable for mixtures

octanol/water (log Pow):

Thermal decomposition: >= 125 °C (DSC (DIN 51007))
Not a substance liable to self-decomposition according to UN
transport regulations, class 4.1.

Viscosity, dynamic: not applicable, the product is a solid
Solubility in water: dispersible
Evaporation rate: negligible

10. Stability and Reactivity

Reactivity
No hazardous reactions if stored and handled as prescribed/indicated.

Corrosion to metals:
No corrosive effect on metal.

Oxidizing properties:
not determined

Minimum ignition energy:
>1-<4J,1,013 hPa, 20 °C, Inductivity: 1 mH (VDI 2263, sheet 1, 2.5)
The product is capable of dust explosion.

Chemical stability
The product is stable if stored and handled as prescribed/indicated.

Possibility of hazardous reactions
Dust explosion hazard. Self heating possible in the presence of air.

Conditions to avoid
Avoid dust formation. Avoid all sources of ignition: heat, sparks, open flame. Avoid electro-static
charge. Avoid heat.

Incompatible materials
radical formers, oxidizing agents

Hazardous decomposition products
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Decomposition products:
Hazardous decomposition products: No hazardous decomposition products if stored and handled as
prescribed/indicated.

Thermal decomposition:
>= 125 °C (DSC (DIN 51007))
Not a substance liable to self-decomposition according to UN transport regulations, class 4.1.

11. Toxicological information
Primary routes of exposure

Routes of entry for solids and liquids are ingestion and inhalation, but may include eye or skin
contact. Routes of entry for gases include inhalation and eye contact. Skin contact may be a route
of entry for liquefied gases.

Acute Toxicity/Effects

Acute toxicity
Assessment of acute toxicity: Virtually nontoxic after a single ingestion.

Oral
Type of value: ATE
Value: > 5,000 mg/kg

Assessment other acute effects
Based on available Data, the classification criteria are not met.

Irritation / corrosion
Assessment of irritating effects: Not irritating to eyes and skin.

Information on: Docosahexaenoic acid

Assessment of irritating effects: Prolonged exposure to the product can result in irritation of the skin
and mucous membranes. The product has not been tested. The statement has been derived from
the structure of the product.

Sensitization
Assessment of sensitization: Based on available Data, the classification criteria are not met.

Information on: Caseins, potassium complexes

Aspiration Hazard
No aspiration hazard expected.

Chronic Toxicity/Effects

Repeated dose toxicity
Assessment of repeated dose toxicity: Based on available Data, the classification criteria are not
met.

Information on: Docosahexaenoic acid
Assessment of repeated dose toxicity: Repeated oral uptake of the substance did not cause
substance-related effects.
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The product has not been tested. The statement has been derived from substances/products of a
similar structure or compaosition.

Genetic toxicity
Assessment of mutagenicity: Based on the ingredients, there is no suspicion of a mutagenic effect.

Information on: Docosahexaenoic acid

Assessment of mutagenicity: Mutagenicity tests revealed no genotoxic potential.

The product has not been tested. The statement has been derived from substances/products of a
similar structure or composition.

Carcinogenicity
Assessment of carcinogenicity: Based on available Data, the classification criteria are not met.

Reproductive toxicity
Assessment of reproduction toxicity: Based on the ingredients, there is no suspicion of a toxic effect
on reproduction.

Information on: Docosahexaenoic acid

Assessment of reproduction toxicity: The results of animal studies gave no indication of a fertility
impairing effect.

The product has not been tested. The statement has been derived from substances/products of a
similar structure or composition.

Other Information
The product has not been tested. The statements on toxicology have been derived from the
properties of the individual components.

Symptoms of Exposure

No significant symptoms are expected due to the non-classification of the product.

12.

Ecological Information

Toxicity

Aquatic toxicity

Assessment of aquatic toxicity:

There is a high probability that the product is not acutely harmful to aquatic organisms. At the
present state of knowledge, no negative ecological effects are expected.

Aquatic toxicity

Information on: Docosahexaenoic acid

Assessment of aquatic toxicity:

There is a high probability that the product is not acutely harmful to aquatic organisms. The inhibition
of the degradation activity of activated sludge is not anticipated when introduced to biological
treatment plants in appropriate low concentrations.

Persistence and degradability
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Assessment biodegradation and elimination (H20)
Not readily biodegradable (by OECD criteria). The product has not been tested. The statement has
been derived from the properties of the individual components.

Assessment biodegradation and elimination (H20)

Information on: Docosahexaenoic acid

Not readily biodegradable (by OECD criteria). Biodegradable.

Elimination information

Information on: Docosahexaenoic acid

60 - 70 % BOD of the ThOD (28 d) (OECD Guideline 301 F) (aerobic, activated sludge, domestic)
The product has not been tested. The statement has been derived from substances/products of a
similar structure or composition.

Bioaccumulative potential

Assessment bioaccumulation potential
The product has not been tested. The statement has been derived from the properties of the
hydrolysis products.

Assessment bioaccumulation potential

Information on: Docosahexaenoic acid

Significant accumulation in organisms is not to be expected.
The product has not been tested. The statement has been derived from the properties of the
individual components.

Mobility in soil

Assessment transport between environmental compartments
The product has not been tested. The statement has been derived from the properties of the
individual components.

Information on: Docosahexaenoic acid

The substance will rapidly evaporate into the atmosphere from the water surface.
Adsorption to solid soil phase is expected.

Additional information

Other ecotoxicological advice:
The product has not been tested. The statements on ecotoxicology have been derived from the
properties of the individual components.

13.

Disposal considerations

Waste disposal of substance:
Observe national and local legal requirements.
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Container disposal:

Dispose of in accordance with national, state and local regulations.

14. Transport Information

Land transport
USDOT

Hazard class:
Packing group:
ID number:
Hazard label:

Proper shipping name:

Sea transport
IMDG

Hazard class:
Packing group:
ID number:
Hazard label:
Marine pollutant:

Proper shipping name:

Air transport
IATA/ICAO

Hazard class:
Packing group:
ID number:
Hazard label:

Proper shipping name:

4.2

1

UN 3088

4.2

SELF-HEATING SOLID, ORGANIC, N.O.S. (contains
DOCOSAHEXAENOIC ACID)

4.2

1

UN 3088

4.2

NO

SELF-HEATING SOLID, ORGANIC, N.O.S. (contains
DOCOSAHEXAENOIC ACID)

4.2

1

UN 3088

4.2

SELF-HEATING SOLID, ORGANIC, N.O.S. (contains
DOCOSAHEXAENOIC ACID)

15.

Regulatory Information

Federal Regulations

Registration status:
Chemical

Food TSCA, US

TSCA, US blocked / not listed

released / exempt

EPCRA 311/312 (Hazard categories): Refer to SDS section 2 for GHS hazard classes applicable

for this product.

State regulations

State RTK
PA

NFPA Hazard codes:

CAS Number
9005-25-8

Chemical name
starch




Safety Data Sheet
Dry n-3® DHA 11A

Revision date : 2018/10/10 Page: 10/10
Version: 3.0 (30602682/SDS_GEN_US/EN)
Health: 1 Fire: 1 Reactivity: 0 Special:
HMIS Il rating
Health: 1 Flammability: 1 Physical hazard: 0

16. Other Information

SDS Prepared by:
BASF NA Product Regulations
SDS Prepared on: 2018/10/10

We support worldwide Responsible Care® initiatives. We value the health and safety of our
employees, customers, suppliers and neighbors, and the protection of the environment. Our
commitment to Responsible Care is integral to conducting our business and operating our facilities in
a safe and environmentally responsible fashion, supporting our customers and suppliers in ensuring
the safe and environmentally sound handling of our products, and minimizing the impact of our
operations on society and the environment during production, storage, transport, use and disposal of
our products.

Dry n-3® DHA 11A is a registered trademark of BASF Corporation or BASF SE

IMPORTANT: WHILE THE DESCRIPTIONS, DESIGNS, DATA AND INFORMATION CONTAINED
HEREIN ARE PRESENTED IN GOOD FAITH AND BELIEVED TO BE ACCURATE, IT IS
PROVIDED FOR YOUR GUIDANCE ONLY. BECAUSE MANY FACTORS MAY AFFECT
PROCESSING OR APPLICATION/USE, WE RECOMMEND THAT YOU MAKE TESTS TO
DETERMINE THE SUITABILITY OF A PRODUCT FOR YOUR PARTICULAR PURPOSE PRIOR
TO USE. NO WARRANTIES OF ANY KIND, EITHER EXPRESSED OR IMPLIED, INCLUDING
WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE, ARE
MADE REGARDING PRODUCTS DESCRIBED OR DESIGNS, DATA OR INFORMATION SET
FORTH, OR THAT THE PRODUCTS, DESIGNS, DATA OR INFORMATION MAY BE USED
WITHOUT INFRINGING THE INTELLECTUAL PROPERTY RIGHTS OF OTHERS. IN NO CASE
SHALL THE DESCRIPTIONS, INFORMATION, DATA OR DESIGNS PROVIDED BE CONSIDERED
A PART OF OUR TERMS AND CONDITIONS OF SALE. FURTHER, YOU EXPRESSLY
UNDERSTAND AND AGREE THAT THE DESCRIPTIONS, DESIGNS, DATA, AND INFORMATION
FURNISHED BY OUR COMPANY HEREUNDER ARE GIVEN GRATIS AND WE ASSUME NO
OBLIGATION OR LIABILITY FOR THE DESCRIPTION, DESIGNS, DATA AND INFORMATION
GIVEN OR RESULTS OBTAINED, ALL SUCH BEING GIVEN AND ACCEPTED AT YOUR RISK.
Any other intended applications should be discussed with the manufacturer.

Corresponding occupational protection measurements must be followed.

END OF DATA SHEET
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Codex Code of Practice on the Mitigation of 3-MCPD and Glycidyl-esters in Refined Oils Approved

May 6, 2019: The Codex Code of Practice (CoP) entitled “Reduction of 3-Monochloropropane-1,2-
diol esters (3-MCPDE) and glycidyl esters (GE) in Refined Oils and Food Products Made with
Refined Oils” was approved during the 13th Meeting of the Codex Committee on Contaminants
in Foods (CCCF13), held last week in Yogyakarta, Indonesia (April 29 - May 3rd, 2019). The
document is expected to be officially adopted by the Codex Alimentarius Commission in July
20109.

GOED contributed to the development of this CoP through its participation in an Electronic
Working Group (EWG) during the past two years. Initially this CoP was being developed for the
mitigation of 3-MCPDE and GE in refined vegetable oils, notably to reduce the levels of these
process contaminants in refined palm oil. GOED pointed out during last year's CCCF meeting
that process contaminant mitigation is also of relevance to fish oils, since these contaminants
can also be formed during the production of refined fish oils. GOED and several country
delegations supported the proposal that the CoP should therefore also encompass any refined
edible oils in addition to vegetable oils.

In order to substantiate the broader scope of the CoP, GOED provided significant information
to the EWG on reduction measures that are used at industrial scale by GOED members. With
the approval of the CoP, Codex has recognized the importance to inform governments about
suitable mitigation approaches for these process contaminants in any refined oil used as food.
The CoP also serves as a useful guide for fish oil-producing companies in GOED that need
information on how to reduce the levels of 3-MCPDE and GE in their refined oils. The CoP also
provides a basis for potential future work by Codex in which maximum limits may be set for
these contaminants in refined edible oils. Such work is ongoing in Europe (reported last on by
GOED on February 18th, 2019.

Mitigation approaches provided in the CoP need to be tested to identify the most successful
ones for companies’ products. Only mitigation approaches that are known to have been
implemented at industrial scale for specific types of oils are listed. Reduction measures listed
as suitable for vegetable oils may also be considered instructive to produce refined fish oils
with low levels of 3-MCPDE and GE. From the information provided by members over the past
year, GOED has observed that the implementation of a combination of mitigation approaches
is particularly effective in lowering the levels of process contaminants in refined oils.

GOED would like to thank all members who generously provided information on their production
technologies, which allowed GOED to strengthen the CoP, ultimately leading to the current
approval.

GOED last reported on this Codex Code of Practice on March 11, 2019, January 14, 2019,
January 2nd, 2019, and November 26th, 2018.

Any questions can be directed to Gerard Bannenberg.

© 2019, Global Organization for EPA and DHA Omega-3s
1075 Hollywood Avenue, Salt Lake City, UT 84105 | +1 801-746-1413
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APPENDIX IV

DRAFT CODE OF PRACTICE FOR THE REDUCTION OF 3-MONOCHLOROPROPANE-1,2- DIOL
ESTERS (3-MCPDE) AND GLYCIDYL ESTERS (GE) IN REFINED OILS AND FOOD PRODUCTS
MADE WITH REFINED OILS

(AT STEP 8)

INTRODUCTION

1.

Edible oils, which include vegetable oils and fish oils, are produced from various commodities,
including fruits, seeds, nuts, and fish. Refining of edible oils (at temperatures of about 200°C or
higher) can produce 3-monochloropropane-1,2-diol (MCPD) esters (3-MCPDE) and glycidyl esters
(GE).

Exposure to 3-MCPDE and GE can occur through consumption of refined oils and various food products
containing refined oils, for example, infant formula, dietary supplements, fried potato products, and fine
bakery wares.

Toxicology studies show that 3-MCPDE and 3-MCPD have effects on the kidney and male reproductive
organs, and are non-genotoxic carcinogens. GE and glycidol are genotoxic carcinogens.’

The 83rd JECFA session evaluated 3-MCPD, 3-MCPDE, GE and glycol and recommended that efforts
to reduce 3-MCPDE and 3-MCPD in infant formula be implemented and that measures to reduce GE
and glycidol in fats and oils continue, particularly when used in infant formula.

Different types of unrefined oils have different capacities to form 3-MCPDE and GE during deodorization
(part of the refining process).

Processing conditions during refining have an important effect on formation of 3-MCPDE and GE for all
oil types. Most unrefined oils do not contain detectable levels of 3-MCPDE or GE.

For vegetable oils, factors that contribute to capacity to form 3-MCPDE and GE during refining include
climate, soil and growth conditions of source plants or trees, their genotype, and harvesting techniques.
These factors all affect the levels of precursors of 3-MCPDE and GE (e.g. acylglycerols, chlorine-
containing compounds).

3-MCPDE forms primarily from the reaction between chlorine containing-compounds and acylglycerols
like triacylglycerols (TAGs), diacylglycerols (DAGs), and monoacylglycerols (MAGs). GE forms primarily
from DAGs or MAGs.

Some chlorinated compounds are precursors for 3-MCPDE formation. Oil producing plants or trees
absorb chloride ions (in the form of chlorinated compounds) during plant or tree growth from soil
(including from fertilizers and pesticides) and from water, and these chloride ions are converted into
reactive chlorinated compounds, leading to formation of 3-MCPDE during oil refining.

10. Qil fruits and seeds contain the enzyme lipase; lipase activity increases with fruit maturation, while the

11.

lipase activity in seeds remains stable. Lipase interacts with oil from mature fruits to rapidly degrade
TAGs into free fatty acids (FFAs), DAGs, and MAGs, while the effect of lipase in seeds that are
appropriately stored is negligible.

GE formation begins at about 200°C. GE formation increases exponentially with increasing temperature.
When DAGs exceed 3-4% of total lipids, the potential for GE formation increases. Formation of 3-MCPDE
occurs at temperatures as low as 160-200°C, and formation does not increase with higher temperatures.

1

3-MCPDE and GE, following consumption, are broken down in the body to 3-MCPD and glycidol, respectively.
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12. Because 3-MCPDE and GE are formed via different mechanisms, different mitigation strategies are
needed to control their formation. Due to the different formation mechanisms, there generally is no
relationship between relative levels of 3-MCPDE and GE in individual oil samples.

13. GE is generally easier to mitigate than 3-MCPDE, because its formation is directly associated with
elevated temperatures (with formation beginning at about 200°C and becoming more significant at
temperatures >230°C). GE is formed primarily from DAGs and does not require the presence of
chlorinated compounds. Oils can be deodorized at temperatures below 230°C to avoid significant GE
formation. However, it is not practical to decrease deodorization temperatures below the threshold that
would lead to 3-MCPDE formation (160-200°C), as that could affect the quality and safety of the oil.

14. Although 3-MCPDE and GE are primarily produced during deodorization, mitigation measures can be
applied across the edible oil production chain, from agricultural practices for vegetable oils (e.g.
cultivation, harvesting, transporting, and storing of fruits and seeds), to oil milling and refining (e.g. crude
oil production and treatment, degumming/bleaching, and deodorization), as well as to post-refining
measures (e.g. additional bleaching and deodorization and use of activated bleaching earth). Where
possible, it may be best to remove precursors at the earlier stages of processing, to minimize the
formation of 3-MCPDE and GE.

15. There are a wide range of methods to mitigate 3-MCPDE and GE, and the applicable methods used will
vary depending on different conditions (including the oil source, the refining process, and the type of
equipment in use). In addition, multiple methods may need to be combined to reduce 3-MCPDE and GE
in oils. Manufacturers should select and apply those techniques that are appropriate to their own
processes and products.

16. In concert with mitigation of 3-MCPDE and GE, it is important to also consider the overall impacts on the
quality of refined oils and oil-based products, including product properties such as smell and taste, FFA
profiles, stability attributes, levels of nutrients, and removal of contaminants such as pesticides and
mycotoxins. In addition, environmental impacts of the recommended mitigation practices should be
considered.

17. Although most work on mitigation of 3-MCPDE and GE in refined oils has focused on palm oil, some of
the information and experience on mitigation of 3-MCPDE and GE in palm oil may be applicable to
mitigation of 3-MCPDE and GE in other refined oils. Therefore, where data are available, this document
specifies when the mitigation approach is specific to palm oil, and when it may be more widely applicable
to other refined oils, including fish oils.

SCOPE

18. This Code of Practice intends to provide national and local authorities, producers, manufacturers, and
other relevant bodies with guidance to prevent and reduce formation of 3-MCPDE and GE in refined oils
and food products made with refined oils. This guidance covers three strategies (where information is
available) for reducing 3-MCPDE and GE formation:

(i) Good agricultural practices,
(i) Good manufacturing practices, and
(iii) Selection and uses of refined oils in food products made from these oils.

RECOMMENDED PRACTICES BASED ON GOOD AGRICULTURAL PRACTICES (GAP) AND GOOD
MANUFACTURING PRACTICES (GMP)

19. Producing edible vegetable oils involves several major steps: cultivating, harvesting, transporting, and
storing the fruits and seeds for further processing; palm oil milling where fruit is sterilized and crude oil is
extracted; oilseed crushing where oilseeds are cleaned, ground, and steamed and crude oil is extracted;
and refining of the crude oils.

20. Producing edible fish oils involves several major steps: harvesting the fish, steam cooking, de-
watering/wet reduction (which involves pressing the liquor, separating the oil and water, and optionally,
water washing the oil), and refining of the crude oils.
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21.

Refining edible oils consists of two main types; chemical or physical refining. Chemical refining consists
of degumming (removal of phospholipids); neutralization (addition of hydroxide solution to remove FFAs
through formation of soaps); bleaching (using clays) to reduce colors and remove remaining soaps and
gums, trace metals, and degradation products; and deodorization (i.e. a steam-distillation process carried
out at low pressures, 1.5-6.0 mbar, and elevated temperatures, 180 - 270°C) to remove FFA, colours,
and volatile compounds, including certain contaminants. Physical refining involves degumming,
bleaching, and deodorization (which occurs at higher temperatures than chemical refining), as it does
not have a neutralization step. While several factors influence the selection of physical refining, it is
typically conducted on oils containing low levels of phospholipids.

AGRICULTURAL PRACTICES FOR VEGETABLE OILS

22.

23.

24.

25.

When planting new trees, farmers should consider selecting oil palm plant varieties with low lipase activity
in oil fruits, if available, as low lipase activity is one factor that can reduce formation of FFAs and
acylglycerol precursors.

During cultivation of oil plants or trees, farmers should minimize use of substances such as fertilizers,
pesticides, and water that have excessive amounts of chlorine-containing compounds, in order to reduce
chlorine uptake by the fruits and seeds. Non-chlorinated sulfate fertilizers could serve as an alternative
to chlorine-containing fertilizers.

Farmers should harvest oil palm fruits when they are at optimal ripeness, minimize handling of the fruits
to reduce bruising and prevent formation of FFAs, and avoid using damaged or overripe fruits, which
may be associated with higher 3-MCPDE and GE formation.

Farmers should transport oil palm fruits to oil mills as soon as possible.

OIL MILLING AND REFINING

Crude Oil Production and Treatment

26.

27.

28.

29.

30.

31.

Processors should consider storing oil seeds for milling at cool temperatures (e.g. < 25°C) and dry
conditions (optimally <7% moisture content) to help ensure low levels of lipase.

Following receipt of oil palm fruits at the mill, processors should sterilize the fruits immediately (preferably
within less than 2 days of harvesting) at temperatures at or below 140°C to inactivate lipases (with
temperatures varying depending on the sterilization method). (Fruits may be washed prior to sterilization
to remove chlorine precursors.) For oilseeds, processors should clean, grind, and heat to inactivate
lipases.

Processors should consider washing crude vegetable oil with chlorine-free water to remove chlorine-
containing compounds.

Processors should avoid using residual vegetable oil recovered from solvents or additional extractions,
as this oil tends to have higher levels of precursors (e.g. DAGs, chlorine-containing compounds).

Processors should assess precursors in batches of crude vegetable oils or fish oils (e.g. DAGs, FFAs,
chlorine-containing compounds) to adjust refining parameters and target appropriate mitigation
strategies depending on the type of vegetable oil or fish oil being processed and processing conditions.

Preferentially refining crude vegetable oil or fish oil with low concentrations of precursors can produce
finished oils with lower levels of 3-MCPDE and GE.

Degumming

32.

33.

Processors should use milder and less acidic conditions (e.g. either degumming with a low concentration
of phosphoric, citric, or other acids or water degumming) to decrease 3-MCPDE in vegetable oils or fish
oils. The concentration of acid needed depends on the quality of the crude vegetable oil or fish oil. Care
should be taken to remove sufficient concentrations of phospholipids and acid to ensure quality.

Lowering the degumming temperature may help to reduce formation of 3-MCPDE precursors in
vegetable oils; however, the degumming temperature will depend on numerous factors including the type
of vegetable oil.



Draft REP19/CF-Appendix IV

Neutralization

34.

Using chemical refining (i.e., neutralization) as an alternative to physical refining can help remove
precursors (e.g. chloride) and reduce FFAs, which may allow for lower deodorization temperatures in
vegetable oils or fish oils. However, chemical refining can lead to excessive oil loss (especially for palm
oil due to higher FFA levels) and may have a greater environmental impact than physical refining.

Bleaching

35.

36.

Use of greater amounts of bleaching clay may reduce formation of 3-MCPDE and GE in all vegetable
oils and fish oils. However, bleaching clays that contain significant amounts of chlorine-containing
compounds should be avoided.

Use of more pH-neutral clays reduces the acidity and potential to form 3-MCPDE in palm oil, some seed
oils, and fish oil.

Deodorization

37.

38.

39.

40.

Processors should consider conducting deodorization of vegetable oils and fish oils at reduced
temperatures to decrease formation of GE. For example, it has been suggested to conduct deodorization
at 190-230°C for vegetable oils and less than 190°C for fish oils. The temperature will vary depending
on the residence time of oil. Processors can determine the optimal conditions for their processes.

As an alternative to traditional deodorization, processors can conduct dual deodorization of vegetable
oils and fish oils (2-stage deodorization) to reduce thermal load in oil and to decrease formation of GE,
with a smaller reduction in 3-MCPDE. This includes both a shorter deodorization period at a higher
temperature and a longer deodorization period at a lower temperature. Consideration needs to be given
to parameters such as temperature, vacuum pressure, and time, and variations in equipment design and
capability. Also, additional post processing may be required to reduce levels of GE.

Use of a stronger vacuum facilitates evaporation of volatile compounds due to the increased steam
volume and rate of stripping, contributing to decreased deodorization temperatures and reduced
formation of GE, and to a lesser extent 3-MCPDE, in vegetable and fish oils.

Short-path distillation? (in place of deodorization) has been shown to reduce the thermal load and
formation of esters in fish oil, contributing to lower amounts of 3-MCPDE and GE in comparison to
conventional deodorization. However, additional post processing using mild deodorization is needed to
address sensory considerations.

TREATMENT POST REFINING

41.

42.

43.

44.

45.

The following recommended practices can be used for reducing levels of 3-MCPDE and GE in refined
oils. These practices may be most appropriate for oils with 3-MCPDE and GE levels that are higher than
desired for their intended use.

Additional bleaching and deodorization following initial bleaching and deodorization has been shown to
achieve lower levels of GE in refined palm oil. (The second deodorization should occur at a lower
temperature than the first deodorization.)

Application of activated bleaching earth during post refining has been shown to reduce GE in refined
vegetable oils.

Use of short-path distillation (pressure: <1 mbar and temperature: 120 to 270°C) on bleached and
deodorized vegetable oil can reduce acylglycerol components and levels of 3-MCPDE and GE.

Treatment of refined MCT (medium-chain triacylglycerols) oil with fatty acids and a cation counterion,
such as an alkaline metal, as well as one or more bases converts 3-MCPDE to MAGs, DAGs and TAGs,
and GEs to DAGs.

2 Short-path distillation enables gentle removal of volatile compounds at relatively low temperatures. This is accomplished
through reduced pressure, where the boiling point of the compound to be separated is lowered and there is increased
efficiency due to the short distance between the evaporator and the condenser surface.
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SELECTION AND USES OF REFINED OILS IN FOOD PRODUCTS MADE FROM THESE OILS
Oil selection

46. Selecting refined vegetable oils and fish oils with low levels of 3-MCPDE and GE (e.g. either through
natural occurrence or through application of mitigation measures) results in lower levels of 3-MCPDE
and GE in finished products containing these oils. For example, variation in levels of 3-MCPDE and GE
in infant formula has been observed, which may be due to the use of oils with different levels of 3-MCPDE
and GE; therefore, selection of oils low in 3-MCPDE and GE can result in infant formulas with lower 3-
MCPDE and GE levels. However, manufacturers also may have to consider quality or compositional
factors. For example, for infant formula, refined oils are selected by manufacturers to ensure these
products meet compositional criteria, e.g. national criteria or those established in the Standard for Infant
Formula and Formulas for Special Medical Purposes Intended for Infants (CXS 72-1981).

Processing modifications

47. Reducing the amount of refined vegetable oils and fish oils used in finished products may be an
alternative to reduce the levels of 3-MCPDE and GE in the finished product. However, this could impact
the organoleptic or nutritional qualities of the finished products.

48. Use of refined vegetable oils themselves during frying does not contribute to formation of additional 3-
MCPDE and GE, but rather the formation of additional 3-MCPDE during frying may result from the type
of food that is fried (e.g., meat and fish products).
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6

POTENTIAL MITIGATION MEASURES FOR REDUCING 3-MCPDE AND GE

The mitigation measures are not listed in order of priority.

ANNEX |

It is recommended that reduction measures be tested to identify the most successful for

Production
Stage

your own product.

Mitigation measures

AGRICULTURAL
PRACTICES FOR
VEGEGETABLE OILS

OIL MILLING AND REFINING

Select oil palm plant varieties with low lipase activity, if
available.

Minimize use of substances such as fertilizers, pesticides,
and irrigation water that contain excessive amounts of
chlorine-containing compounds during oil plant/tree
cultivation.

Harvest oil palm fruits when they are at optimal ripeness.
Minimize handling of the fruit. Avoid using damaged or
overripe fruit.

Transport oil palm fruits to oil mills as soon as possible.

Crude Oil Production and Treatment

¢ Store oil seeds at cool temperatures and dry conditions.

o Sterilize oil palm fruit at temperatures at or below 140°C.
Clean, dry, and heat oilseeds to inactivate lipases.

e Wash crude vegetable oil with chlorine-free water.

¢ Avoid using residual vegetable oil recovered from solvents or
extractions.

e Assess precursors (e.g. DAGs, FFAs, and chlorine
compounds) in batches of crude vegetable oil or fish oil to
adjust refining parameters.

¢ Preferentially refine crude vegetable oil or fish oil with low
concentrations of precursors.

Degumming

Use milder and less acidic conditions (e.g. either
degumming with a low concentration of acid or water
degumming) in vegetable oils or fish oils.

Lower the degumming temperature in vegetable oils.

Neutralization

Use chemical refining (i.e. neutralization) as an alternative
to physical refining in vegetable oils or fish oils.

Bleaching

Use greater amounts of bleaching clay in vegetable oils
and fish oils.

Use more pH-neutral clays to reduce acidity in palm oils,
some seed oils, and fish oils.
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POTENTIAL MITIGATION MEASURES FOR REDUCING 3-MCPDE AND GE
The mitigation measures are not listed in order of priority.

It is recommended that reduction measures be tested to identify the most successful for your
own product.

Production Mitigation measures
Stage

Deodorization

e Conduct deodorization of vegetable oils or fish oils at reduced
temperatures. The temperatures will vary depending on
residence time of oil.

e Conduct dual deodorization of vegetable oils and fish oils (2-
stage deodorization) as an alternative to traditional
deodorization.

e Use a stronger vacuum to facilitate evaporation of volatile
compounds and to contribute to decreased deodorization
temperatures in vegetable oils and fish oils.

e Use short-path distillation (in place of deodorization) to reduce
the thermal load in fish oil.

OIL MILLING AND REFINING

e Conduct additional bleaching and deodorization following
initial bleaching and deodorization of refined palm oil.

e Apply activated bleaching clay to refined vegetable oils.

e Use short-path distillation on bleached and deodorized
vegetable oils.

e Treat refined MCT (medium-chain triglyceride) oil with bases,
fatty acids, and alkaline metals to convert 3-MCPDE to MAGs,
DAGs and TAGs and GE to DAGs.

TREATMENT POST
REFINING

OIL SELECTION
e Select refined vegetable oils or fish oils with lower levels of 3-
MCPDE and GE.

PROCESS MODIFICATIONS
e Reduce the amount of refined vegetable oils or fish oils in
finished products.

SELECTION AND USES OF
REFINED OILS




Compositional information Version 1.1, 122016

DHA Algal Qil

PRD no. 30599327
Manufacturing site: BASF Personal Care and Nutrition GmbH, lllertissen, Germany

Composition:

Ingredients Content (%)

Oil from the micro-algae
Schizochytrium sp. 99
Tocopherol-rich extract E 306* max. 1

* standardized with sunflower oil

This document, or any answers or information provided herein by BASF, does not
constitute a legally binding obligation of BASF. While the descriptions, designs, data
and information contained herein are presented in good faith and believed to be
accurate, it is provided for your information only and not to be used for purposes of
pharmaceutical registrations.

There is no automatic update service for this information.

SELLER MAKES NO WARRANTY OF ANY KIND; EITHER EXPRESS OR IMPLIED,

BY FACT OR LAW, INCLUDING WARRANTIES OF MERCHANTABILITY OR
FITNESS FOR PARTICULAR PURPOSE.
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We create chemistry

Compositional information
Dry n-3° DHA 11A

PRD no. 30602682
Manufacturing site: BASF A/S, Ballerup, Denmark

Composition*

Version 4.1, 05.2019

Ingredients Content (%)
DHA-rich algal oil:
[Qil from the micro-algae Schizochytrium sp. (food grade), min. 25
Tocopherol-rich extract (E306), max. 1
Mono- and diglycerides of fatty acids (E471), max. 0.1
Lecithins from soybean (E322), max. 0.1
Ascorbyl palmitate (E304)] max. 0.1
Glucose syrup (food grade) 20-40
Corn starch (maize starch, food grade) 15-30
Edible acid casein from milk (food grade) 7-15

(solubilized with processing aid potassium hydroxide)
Sodium ascorbate (E301)

Water**

Tricalcium phosphate (E341)

*typical values **based on loss of drying

3-7
max. 5
max. 2

This document, or any information provided herein does not constitute a legally binding obligation of BASF and has been prepared in good faith and believed to be accurate as of the

date of issuance. Unless expressly agreed otherwise in writing in a supply contract or other written agreement between you and BASF:

(@)  To the fullest extent not prohibited by the applicable laws, BASF expressly disclaims all OTHER representations, warranties, conditions or guarantees of any kind, whether
express or implied, written or oral, by fact or law, including any implied warranties, representations or conditions of merchantability, fithess for a particular purpose, satisfactory
quality, non-infringement, and any representations, warranties, conditions or guarantees, arising from statute, course of dealing or usage of trade and BASF hereby expressly
excludes and disclaims any liability resulting from or in connection with this document or any information provided herein, including, without limitation, any liability for any
direct, consequential, special, or punitive damages relating to or arising therefrom, except in cases of (i) death or personal injury to the extent caused by BASF's sole
negligence, (ii) BASF s willful misconduct, fraud or fraudulent misrepresentation or (iii) any matter in respect of which it would be unlawful for BASF to exclude or restrict

liability under the applicable laws;

(b)  Any information provided herein can be changed at BASF's sole discretion anytime and neither this document nor the information provided herein may be relied upon to satisfy

from any and all obligations you may have to undertake your own inspections and evaluations;

(c) BASF rejects any obligation to, and will not, automatically update this document and any information provided herein, unless required by applicable law; and

(d)  This document or any information provided herein must not be used for purposes of pharmaceutical registrations.

If you have any further questions or need additional support, please contact your BASF sales representative.
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1. In question 6 of our second set of questions (October 18, 2019 questions), we requested
additional information on levels of 3-monochloropropane-1,2-diol (3-MCPD) esters in your algal
oil and the “mitigation processes” you indicated “are underway to reduce the formation of these
process contaminants.” In your response (October 31, 2019 amendment), you noted that “BASF
follows the attached mitigation strategy of Codex specifically through the adjustment of the
bleaching conditions.” Based on this statement and the clarification (by phone, November 21,
2019) that there is no chemical refining step to neutralize and remove free fatty acids (and
potentially remove precursors of 3-MCPD such as chloride), we request that you provide
additional information about the bleaching step and if it has been modified since the submission
of the analytical data for 3-MCPD provided in the original notice.

Response: The bleaching step uses bentonites (silicates) which are dispersed in the hot oil
under nitrogen together with activated carbon and filter aids. Those processing aids are
subsequently removed by plate filtration. The mitigation for the reduction of 3-MCPD
esters is based on a process optimization using the optimum quantities of bleaching earths
(bentonites such as Trisyl and Tonsyl types) on oil. It is also based on the proper
combination/ratio of the bleaching earths from approved suppliers. This optimization is a
part of our continuous quality improvement strategy. The bleaching step is consistent
since the submission.

2. FDA has reviewed both fish oils and DHA algal oils for use in accordance with the menhaden
oil regulation (21 CFR 184.1472), but with modifications in use levels to account for the levels
of DHA and EPA in fish and algal oils. Menhaden oil contains approximately 20% EPA+DHA.
We have reviewed GRAS determinations for DHA oils produced by Schizochytrium sp. algae for
uses in accordance with the menhaden oil regulation (e.g., GRNs 000137, 000732); however,
since these algal oils have contained >20% DHA and little or no EPA, the intended uses of the
DHA algal oils have been scaled to provide a targeted amount of DHA (1.5 g/p/d) in the diet. In
question 12 of our October 18, 2019 questions regarding GRN 000862, we had previously noted
the following: “Your cover letter indicates maximum use levels of 1.45% and 0.87% by weight
DHA algal oil in meat and poultry respectively. Table 9 of your notice lists maximum use levels
of 1.25% and 0.75% by weight DHA oil in meat and poultry products respectively. Please clarify
the maximum intended use levels for DHA algal oil in food as served for meat and poultry.” In
your October 31, 2019 amendment, you responded that “the maximum intended use is that stated
in the safe and suitable list” for meat and poultry products. However, we note that the levels
cited for DHA algal oil in the FSIS list are based on oil containing 35% DHA (based on GRN
000137). We note that, given your statement responding to question 3 in your October 31, 2019
amendment that BASF no longer intends to reduce the DHA content of the oil to 35%, we would
expect your use levels to reflect approximately V4 those of menhaden oil levels and that the
1.25% level in meat and 0.75% level in poultry reflect the higher level of DHA (approximately
40%) in your algal oil. Please provide a statement that the use levels of BASF’s algal oil and
algal oil powder will be adjusted as necessary to provide no more than 1.5 g DHA per person per
day for food categories listed in 21 CFR 184.1472 (menhaden oil).

Response: The use levels of BASF’s algal oil and algal oil powder will be adjusted as
necessary to provide no more than 1.5 g DHA per person per day for food categories
listed in 21 CRR 184.1472 (menhaden oil).



3. Please clarify that all liquid product intended for use in infant formula will enter a stream that
goes through retort or pasteurization.

Response: All liquid product intended for use in infant formula goes through a
pasteurization step.

4. References to “Enterobacteria” on pages 16, 150, 152, 154, 158 and 161 of the notice; in
answers to question 2 and the provided stability data of the September 27, 2019 amendment; in
the answer to question 11 of the October 31, 2019 amendment should read
“Enterobacteriaceae”. Please state whether you agree.

Response: We agree

5. Provide results from analyses of three non-consecutive batches of algal oil and of algal oil
powder for Enterobacteriaceae in a sample size of 10 grams.

Response: Testing with third party labs initiated. Algal oil tests are already completed
and reports are attached to this letter. Powder tests ongoing, results are expected before
end of this year.

6. Please clarify whether the provided specifications for Cronobacter sakazakii in algal powder
(pg. 16) are performed using a 300-gram sample. If so, please provide results from analyses of
three non-consecutive batches for C. sakazakii in a sample size of 10 grams of algal oil powder.

Response: Testing with third party labs initiated. Algal oil tests are already completed
and reports are attached to this letter. Powder tests ongoing, results are expected before
end of this year.

7. There are the “internal limits” given in response to question 1b in your September 27, 2019
amendment that differ from the limits given in response to question 3e of the same amendment,
where mercury and lead are given as <0.02 mg/kg each. Please clarify the limits for lead and
mercury and correct any errors in these tables.

Response: The specifications for heavy metals in our response to question 3e on
September 27 should read as follows: max lead, 0.1 mg/kg; mercury, max 0.02 mg/kg;
arsenic, max 0.1 mg/kg.

Elemental Analysis
DHS5750 DH5751 DH5752 016888247 I;I?escls? FCC Specs
Arsenic (ppm) <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Lead (ppm) <0.02 <0.02 <0.02 <0.05 <0.1 <0.1
Mercury (ppm) <0.005 <0.005 <0.005 <0.005 <0.02 <0.1




8. For the record, please provide copies of the RSSL certificates of analysis that do not state
“provisional- not approved” or provide a statement confirming that the final/approved values did
not change from those submitted in your September 27, 2019 amendment.

Response: Attached are copies of the RSSL certificates of analysis without the statement
“provisional-not approved”.
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@ oI'SS

Certificate of Analysis

Ms Edith Von Kries
Cognis GmbH & Co.KG
Standort Illertissen

1 Robert-Hansen-Strasse
D- 89257 Illertissen

Report No:
Purchase Order:
Date Received:
Date Started:

P18-02696
4943217109
4th April 2018
16th April 2018

Germany
Page 1 of 11
Analysis of Algal Oil
Sample Code: P18-02696-1 Your Refs: 96914 DH 5750
Description: DHA Algal Oil
Method Analysis Result Units
C12:0 0.8 %
C13:0(1) 0.1 %
C14:0 9.1 %
Cl14:1 0.1 %
C15:0 0.4 %
C16:0 20.8 %
Cil6:1 4.1 %
C17:0 0.1 %
C18:0 0.7 %
C18:1(trans) 0.1 %
C18:1(cis) 7.0 %
C18:2(cis) 0.5 %
C18:3(alpha) 0.2 %
C20:0 0.1 %
C20:1 0.4 %
Cc22:1 0.5 %
C24:0 0.1 %
C20:3 (n6) 0.1 %
C20:4 (n6) 0.3 %
C20:5 (n3) 1.6 %
C22:6 (n3) 445 %
C22:5 (n6) 81 %
C22:5 (n3) 0.3 %
Normalised fatty acid profile (%).
Science Approved By: (b) (6) READING SCIENTIFIC SERVICES LTD
Aurelia Laluc Reading Science Centre, Whiteknights Campus
Wit || sanor scenws e
Gvias (Investigative Analysis) Fax: +44 (0)118 9868932
24 April 2018 email: enquiries@rssl.com
web: www.rssl.com



http:www.rssl.com
mailto:enquiries@rssl.com

@ oI'SS

Certificate of Analysis

Ms Edith Von Kries Report No: P18-02696
Cognis GmbH & Co.KG Purchase Order: 4943217109
Standort Illertissen Date Received: 4th April 2018

1 Robert-Hansen-Strasse ] )
D- 89257 Illertissen Date Started: 16th April 2018

Germany
Page 2 of 11

Analysis of Algal Oil
Sample Code: P18-02696-1 Your Refs: 96914 DH 5750
Description: DHA Algal Oil
Method Analysis Result  Units
TM-331 alpha tocopherol 550 mg/kg
TM-331 beta tocopherol 92 mg/kg
TM-331 gamma tocopherol 1544  mg/kg
TM-331 delta tocopherol 817 mg/kg
TM-331 Total Tocopherols 3003 mg/kg

Tocopherols were determined by HPLC with a fluorescence detector using a method based on ISO 9936
:2016.

TM-252 Cholesterol 131 %
TM-252 Brassicasterol 56 %
TM-252 Campesterol 3.8 %
TM-252 Stigmasterol 196 %
TM-252 A-7-Campesterol 0.3 %
TM-252 A-5, 23-Stigmastadienol 1.6 %
TM-252 Chlerosterol 203 %
TM-252 B-Sitosterol 148 %
TM-252 A-5-Avenasterol 1.3 %
TM-252 A-5,24-Stigmastadienol 89 %
TM-252 A-7-Stigmastenol 73 %
TM-252 A-7-Avenasterol 3.3 %
TM-252 Total Sterols 705  mg/kg

Total sterols were determined by Gas Chromatography using a method based on the Official Journal of
the European Communities method for analysis of sterols in olive oil. Very low levels of sterols were
detected in the samples.

EPA 15.4  mg/g

EPA 15.1 mg/g
Fetanas Approved By: (b) (6) READING SCIENTIFIC SERVICES LTD
Aurelia Laluc Reading Science Centre, Whiteknights Campus
With ) _— Pepper Lane, Reading, RG6 6LA
Senior Scientist I Tel: +44 (0)118 918 4000
Gvias (Investigative Analysis) Fax: +44 (0)118 9868932
24 April 2018 email: enquiries@rssl.com

web: www.rssl.com



http:www.rssl.com
mailto:enquiries@rssl.com

@ oI'SS

Certificate of Analysis

Ms Edith Von Kries
Cognis GmbH & Co.KG
Standort Illertissen

1 Robert-

Hansen-Strasse

D- 89257 Illertissen

Report No:
Purchase Order:
Date Received:
Date Started:

P18-02696
4943217109
4th April 2018
16th April 2018

Germany
Page 3 of 11
Analysis of Algal Qil
Sample Code: P18-02696-1 Your Refs: 96914 DH 5750
Description: DHA Algal Oil
Method Analysis Result Units
DHA 430.6 mg/g
DHA 430 mg/g
Sience Approved By: (b) (6) READING SCIENTIFIC SERVICES LTD
Aurelia Laluc Reading Science Centre, Whiteknights Campus
with ! I Pepper Lane, Reading, RG6 6LA
Senior Scientist T Tel: +44 (0)118 918 4000
Gviaz (Investigative Analysis) Fax: +44 (0)118 9868932

24 April 2018

email: enquiries@rssl.com
web: www.rssl.com



http:www.rssl.com
mailto:enquiries@rssl.com

@ oI'SS

Certificate of Analysis

Ms Edith Von Kries
Cognis GmbH & Co.KG
Standort Illertissen

1 Robert-Hansen-Strasse
D- 89257 Illertissen

Report No:
Purchase Order:
Date Received:
Date Started:

P18-02696
4943217109
4th April 2018
16th April 2018

Germany
Page 4 of 11
Analysis of Algal Qil
Sample Code: P18-02696-2 Your Refs: 96915 DH 5751
Description: DHA Algal Oil
Method Analysis Result Units
C12:0 09 %
C13:0(1) 0.1 %
C14:0 9.7 %
C15:0 0.5 %
C16:0 223 %
Ci16:1 29 %
C17:0 0.2 %
C18:0 0.8 %
C18:1(cis) 6.1 %
C18:2(cis) 0.6 %
C18:3(alpha) 0.2 %
C20:0 0.1 %
C20:1 0.4 %
C22:1 0.5 %
C24:0 0.1 %
C20:3 (n6) 0.1 %
C20:4 (n6) 0.3 %
C20:5 (n3) 1.7 %
C22:6 (n3) 44.2 %
C22:5 (n6) 7.8 %
C22:5 (n3) 0.4 %
Normalised fatty acid profile (%).
TM-331 alpha tocopherol 536 mg/kg
TM-331 beta tocopherol 93 mg/kg
Science Approved By: () (6) READING SCIENTIFIC SERVICES LTD
Aurelia Laluc Reading Science Centre, Whiteknights Campus
Wi || coor s e
Gvias (Investigative Analysis) Fax: +44 (0)118 9868932
24 April 2018 email: enquiries@rssl.com
web: www.rssl.com



http:www.rssl.com
mailto:enquiries@rssl.com

@ oI'SS

Certificate of Analysis

Ms Edith Von Kries
Cognis GmbH & Co.KG
Standort Illertissen

1 Robert-Hansen-Strasse
D- 89257 Illertissen

Report No:
Purchase Order:
Date Received:
Date Started:

P18-02696
4943217109
4th April 2018
16th April 2018

Germany
Page 5 of 11

Analysis of Algal Qil
Sample Code: P18-02696-2 Your Refs: 96915 DH 5751
Description: DHA Algal Oil
Method Analysis Result Units
TM-331 gamma tocopherol 1395 mg/kg
TM-331 delta tocopherol 743 mg/kg
TM-331 Total Tocopherols 2767 mg/kg
Tocopherols were determined by HPLC with a fluorescence detector using a method based on ISO 9936
:2016.
TM-252 Cholesterol 13.7 %
TM-252 Brassicasterol 40 %
TM-252 Campesterol 4.2 %
TM-252 Stigmasterol 14.1 %
TM-252 A-7-Campesterol 09 %
TM-252 A-5, 23-Stigmastadienol 1.3 %
TM-252 Chlerosterol 158 %
TM-252 B-Sitosterol 16.0 %
TM-252 A-5-Avenasterol 29 %
TM-252 A-5,24-Stigmastadienol 104 %
TM-252 A-7-Stigmastenol 13.1 %
TM-252 A-7-Avenasterol 3.7 %
TM-252 Total Sterols 1020 mg/kg

Total sterols were determined by Gas Chromatography using a method based on the Official Journal of
the European Communities method for analysis of sterols in olive oil. Very low levels of sterols were

detected in the samples.

EPA 16.2 mg/g

EPA 16.4 mg/g

DHA 428.2 mg/g

DHA 428.2 mg/g
Fetanas Approved By: (b) (6) READING SCIENTIFIC SERVICES LTD
Aurelia Laluc Reading Science Centre, Whiteknights Campus
With . . . Pepper Lane, Reading, RG6 6LA
Senior Scientist T Tel: +44 (0)118 918 4000
Service (Investigative Analysis) Fax: +44 (0)118 9868932

24 April 2018

email: enquiries@rssl.com
web: www.rssl.com



http:www.rssl.com
mailto:enquiries@rssl.com

@ oI'SS

Certificate of Analysis

Ms Edith Von Kries Report No: P18-02696

Cognis GmbH & Co.KG Purchase Order: 4943217109
Standort Illertissen

1 Robert-Hansen-Strasse

D- 89257 Illertissen

Date Received: 4th April 2018
Date Started: 16th April 2018

Germany
Page 6 of 11
Analysis of Algal Oil
Sample Code: P18-02696-3 Your Refs: 96916 DH 5752
Description: DHA Algal Oil
Method Analysis Result Units
C12:0 09 %
C13:0(1) 0.1 %
C14:0 9.8 %
Cl14:1 0.1 %
C15:0 0.3 %
C16:0(I) 0.1 %
C16:0 185 %
C16:1 6.6 %
C17:0 0.1 %
C18:0 0.7 %
C18:1(trans) 0.1 %
C18:1(cis) 103 %
C18:2(cis) 0.5 %
C18:3(alpha) 0.2 %
C20:0 0.1 %
C20:1 0.6 %
C22:1 0.4 %
C24:0 0.1 %
C20:3 (n6) 0.1 %
C20:4 (n6) 0.2 %
C20:5 (n3) 1.5 %
C22:6 (n3) 411 %
C22:5 (n6) 7.2 %
C22:5 (n3) 03 %
Sience Approved By: (b) (6) READING SCIENTIFIC SERVICES LTD
Aurelia Laluc Reading Science Centre, Whiteknights Campus
Wit || sanor scenws e
Gvias (Investigative Analysis) Fax: +44 (0)118 9868932
24 April 2018 email: enquiries@rssl.com
web: www.rssl.com



http:www.rssl.com
mailto:enquiries@rssl.com

@ oI'SS

Certificate of Analysis

Ms Edith Von Kries Report No: P18-02696
Cognis GmbH & Co.KG Purchase Order: 4943217109
Standort Illertissen Date Received: 4th April 2018

1 Robert-Hansen-Strasse ] )
D- 89257 Illertissen Date Started: 16th April 2018

Germany
Page 7 of 11

Analysis of Algal Oil
Sample Code: P18-02696-3 Your Refs: 96916 DH 5752
Description: DHA Algal Oil
Method Analysis Result  Units
Normalised fatty acid profile (%).
TM-331 alpha tocopherol 530 mg/kg
TM-331 beta tocopherol 90 mg/kg
TM-331 gamma tocopherol 1504 mg/kg
TM-331 delta tocopherol 775 mg/kg
TM-331 Total Tocopherols 2899 mg/kg

Tocopherols were determined by HPLC with a fluorescence detector using a method based on ISO 9936
:2016.

TM-252 Cholesterol 11.7 %
TM-252 Brassicasterol 6.3 %
TM-252 Campesterol 34 %
TM-252 Stigmasterol 240 %
TM-252 A-7-Campesterol 04 %
TM-252 A-5, 23-Stigmastadienol 1.7 %
TM-252 Chlerosterol 17.0 %
TM-252 B-Sitosterol 19.1 %
TM-252 A-5-Avenasterol 3.2 %
TM-252 A-5,24-Stigmastadienol 6.0 %
TM-252 A-7-Stigmastenol 52 %
TM-252 A-7-Avenasterol 19 %
TM-252 Total Sterols 1210 mg/kg

Total sterols were determined by Gas Chromatography using a method based on the Official Journal of
the European Communities method for analysis of sterols in olive oil. Very low levels of sterols were
detected in the samples.

EPA 14.3  mg/g
Science Approved By: (b) (6) READING SCIENTIFIC SERVICES LTD
Aurelia Laluc Reading Science Centre, Whiteknights Campus
With ) _— Pepper Lane, Reading, RG6 6LA
Senior SCIgntlst I . Tel: +44 (0)118 918 4000
Gvias (Investigative Analysis) Fax: +44 (0)118 9868932
24 April 2018 email: enquiries@rssl.com
web: www.rssl.com



http:www.rssl.com
mailto:enquiries@rssl.com

@ oI'SS

Certificate of Analysis

Ms Edith Von Kries
Cognis GmbH & Co.KG
Standort Illertissen

1 Robert-Hansen-Strasse
D- 89257 lllertissen

Report No:
Purchase Order:
Date Received:
Date Started:

P18-02696
4943217109
4th April 2018
16th April 2018

Germany
Page 8 of 11
Analysis of Algal Oil
Sample Code: P18-02696-3 Your Refs: 96916 DH 5752
Description: DHA Algal Oil
Method Analysis Result  Units
EPA 14.6 mg/g
DHA 394.4 mg/g
DHA 394.8 mg/g
Grimmes Approved By: (b) (6) READING SCIENTIFIC SERVICES LTD
Aurelia Laluc Reading Science Centre, Whiteknights Campus
with ! I Pepper Lane, Reading, RG6 6LA
Senior Scientist T Tel: +44 (0)118 918 4000
Gviaz (Investigative Analysis) Fax: +44 (0)118 9868932
24 April 2018 email: enquiries@rssl.com

web: www.rssl.com



http:www.rssl.com
mailto:enquiries@rssl.com

@ oI'SS

Certificate of Analysis

Ms Edith Von Kries
Cognis GmbH & Co.KG
Standort Illertissen

1 Robert-Hansen-Strasse
D- 89257 Illertissen

Report No: P18-02696
Purchase Order: 4943217109
Date Received: 4th April 2018
Date Started: 16th April 2018

Germany
Page 9 of 11
Analysis of Algal Qil
Sample Code: P18-02696-4 Your Refs: 96917 0016888247
Description: DHA Algal Oil
Method Analysis Result Units
C12:0 1.0 %
C13:0(1) 0.1 %
C13:0 0.1 %
C14:0 10.2 %
Cl4:1 0.1 %
C15:0 0.5 %
C16:0 223 %
C16:1 39 %
C17:0 0.2 %
C18:0 0.8 %
C18:1(cis) 7.1 %
C18:2(cis) 0.6 %
C18:3(alpha) 0.2 %
C20:0 0.1 %
C20:1 0.5 %
Cc22:1 0.5 %
C24:0 0.1 %
C20:3 (n6) 0.1 %
C20:4 (n6) 0.3 %
C20:5 (n3) 1.7 %
C22:6 (n3) 41.7 %
C22:5 (n6) 7.7 %
C22:5 (n3) 0.3 %
Normalised fatty acid profile (%).
Science Approved By: (b) (6) READING SCIENTIFIC SERVICES LTD
Aurelia Laluc Reading Science Centre, Whiteknights Campus
Wit || sanor scenws e
Gvias (Investigative Analysis) Fax: +44 (0)118 9868932

24 April 2018

email: enquiries@rssl.com
web: www.rssl.com



http:www.rssl.com
mailto:enquiries@rssl.com

@ oI'SS

Certificate of Analysis

Ms Edith Von Kries
Cognis GmbH & Co.KG
Standort Illertissen

1 Robert-Hansen-Strasse
D- 89257 Illertissen

Report No:
Purchase Order:
Date Received:
Date Started:

P18-02696
4943217109
4th April 2018
16th April 2018

Germany
Page 10 of 11

Analysis of Algal Qil
Sample Code: P18-02696-4 Your Refs: 96917 0016888247
Description: DHA Algal Oil
Method Analysis Result Units
TM-331 alpha tocopherol 484 mg/kg
TM-331 beta tocopherol 84  mg/kg
TM-331 gamma tocopherol 1573  mg/kg
TM-331 delta tocopherol 693 mg/kg
TM-331 Total Tocopherols 2833 mg/kg
Tocopherols were determined by HPLC with a fluorescence detector using a method based on ISO 9936
:2016.
TM-252 Cholesterol 29.8 %
TM-252 Brassicasterol 3.9 %
TM-252 Campesterol 4.8 %
TM-252 Stigmasterol 13.7 %
TM-252 A-7-Campesterol 0.5 %
TM-252 A-5, 23-Stigmastadienol 09 %
TM-252 Chlerosterol 9.6 %
TM-252 B-Sitosterol 21,1 %
TM-252 Sitostanol 24 %
TM-252 A-5-Avenasterol 14 %
TM-252 A-5,24-Stigmastadienol 52 %
TM-252 A-7-Stigmastenol 51 %
TM-252 A-7-Avenasterol 1.6 %
TM-252 Total Sterols 2843 mg/kg

Total sterols were determined by Gas Chromatography using a method based on the Official Journal of
the European Communities method for analysis of sterols in olive oil.

EPA 16.1 mg/g
GeEmaE Approved By: (b) (6) READING SCIENTIFIC SERVICES LTD
Aurelia Laluc Reading Science Centre, Whiteknights Campus
With . . . Pepper Lane, Reading, RG6 6LA
Senior Scientist T Tel: +44 (0)118 918 4000
Service (Investigative Analysis) Fax: +44 (0)118 9868932

24 April 2018

email: enquiries@rssl.com
web: www.rssl.com



http:www.rssl.com
mailto:enquiries@rssl.com

@ oI'SS

Certificate of Analysis

Ms Edith Von Kries Report No: P18-02696
Cognis GmbH & Co.KG Purchase Order: 4943217109
Standort Tllertissen Date Received: 4th April 2018
1 Robert-Hansen-Strasse
D- 89257 Illertissen Date Started: 16th April 2018
Germany

Page 11 of 11

Analysis of Algal Qil

Sample Code: P18-02696-4 Your Refs: 96917 0016888247

Description: DHA Algal Oil

Method Analysis Result Units
EPA 16.1  mg/g
DHA 397.1 mg/g
DHA 398 mg/g

EPA & DHA were determined using a method based on EP method 2.4.29 and the levels
were calculated as mg/g and reported as triglycerides.

<> These results relate only to the sample(s) tested and do not guarantee the bulk of the material to be of equal quality. This report shall not be reproduced, except in full, without the written approval of RSSL. RSSL staff were not
responsible for sampling and cannot be held liable in respect of the use to which this information is put. All samples will be retained for a period of one month (or ten days, if perishable) from the date of this certificate.

GeEmaE Approved By: (b) (6) READING SCIENTIFIC SERVICES LTD
Aurelia Laluc Reading Science Centre, Whiteknights Campus

With . . . Pepper Lane, Reading, RG6 6LA
Senior Scientist T Tel: +44 (0)118 918 4000

Service (Investigative Analysis) Fax: +44 (0)118 9868932

24 April 2018 email: enquiries@rssl.com
7 web: www.rssl.com


http:www.rssl.com
mailto:enquiries@rssl.com

January 22, 2020

Dear Dr. Downey,

Please find attached the results of microbiological testing (i.e., Enterobacteriaceae and
Cronobacter) of algal oil powder requested in your email questions of November 26, 2019.
Please let us know if you have any further needs.

Best regards,

Don

Donald F. Schmitt, M.P.H.
Senior Managing Scientist
ToxStrategies, Inc.

phone: 630.352.0303
email: dschmitt@toxstrategies.com



mailto:dschmitt@toxstrategies.com

Certificate of Analysis

Page 1 of 1
Analytical Report: AAF64490
Eurofins Sample Number: DA19AA5257-1

Version: 1
BASF A/S Client Account Number: APH002145
Malmparken 5 Eurofins Quote Number: DNSN2013006211
2750 Ballerup
DK

Eurofins Sample Number DA19AA5257-1

Original Received Date: 17-Dec-2019
Description: DHA 11% A KSH B DK13 Material number: 11001001
Containers Submitted: 1 Unit(s)
Client Sample ID: 0021735796
Analysis Specification Result Unit
Cronobacter spp. Absent /10g
Absent

Method: ISO 22964
Analysis Date: 17-Dec-2019

Enterobacteriaceae Absent /10 g
Absent

Method: ISO 21528-1
Analysis Date: 17-Dec-2019

Sample Compliance Assessment
DA19AA5257-1 meets the requirement(s) for all listed test(s) where specifications were applied.

Supplemental Information

When testing for Cronobacter spp. it is including Cronobacter sakazakii.

Contracted Company: Eurofins BioPharma Product Testing Denmark A/S

@rnebjergvej 1, 2600 Glostrup, Denmark
pharma@eurofins.dk

Questions about this report should be directed fo your project manager or the general email listed above.

Reviewed and electronically signed for Data Reviewer Approval by
Tina Bonlokke, Senior Technician
for Eurofins Biopharma Product Testing Denmark A/S, on 20-Dec-2019 14:01:22 UTC+01:00


mailto:pharma@eurofins.dk

Certificate of Analysis

Page 1 of 1
Analytical Report: AAF64486
Eurofins Sample Number: DA19AA5257-2

Version: 1
BASF A/S Client Account Number: APH002145
Malmparken 5 Eurofins Quote Number: DNSN2013006211
2750 Ballerup
DK

Eurofins Sample Number DA19AA5257-2

Original Received Date: 17-Dec-2019
Description: DHA 11% A KSH B DK13 Material number: 11001001
Containers Submitted: 1 Unit(s)
Client Sample ID: 0021735796
Analysis Specification Result Unit
Cronobacter spp. Absent /10g
Absent

Method: ISO 22964
Analysis Date: 17-Dec-2019

Enterobacteriaceae Absent /10 g
Absent

Method: ISO 21528-1
Analysis Date: 17-Dec-2019

Sample Compliance Assessment
DA19AA5257-2 meets the requirement(s) for all listed test(s) where specifications were applied.

Supplemental Information

When testing for Cronobacter spp. it is including Cronobacter sakazakii.

Contracted Company: Eurofins BioPharma Product Testing Denmark A/S

@rnebjergvej 1, 2600 Glostrup, Denmark
pharma@eurofins.dk

Questions about this report should be directed fo your project manager or the general email listed above.

Reviewed and electronically signed for Data Reviewer Approval by
Tina Bonlokke, Senior Technician
for Eurofins Biopharma Product Testing Denmark A/S, on 20-Dec-2019 14:01:17 UTC+01:00


mailto:pharma@eurofins.dk

Certificate of Analysis

Page 1 of 1
Analytical Report: AAF64485
Eurofins Sample Number: DA19AA5257-3

Version: 1
BASF A/S Client Account Number: APH002145
Malmparken 5 Eurofins Quote Number: DNSN2013006211
2750 Ballerup
DK

Eurofins Sample Number DA19AA5257-3

Original Received Date: 17-Dec-2019
Description: DHA 11% A KSH B DK13 Material number: 11001001
Containers Submitted: 1 Unit(s)
Client Sample ID: 0021735796
Analysis Specification Result Unit
Cronobacter spp. Absent /10g
Absent

Method: ISO 22964
Analysis Date: 17-Dec-2019

Enterobacteriaceae Absent /10 g
Absent

Method: ISO 21528-1
Analysis Date: 17-Dec-2019

Sample Compliance Assessment
DA19AA5257-3 meets the requirement(s) for all listed test(s) where specifications were applied.

Supplemental Information

When testing for Cronobacter spp. it is including Cronobacter sakazakii.

Contracted Company: Eurofins BioPharma Product Testing Denmark A/S

@rnebjergvej 1, 2600 Glostrup, Denmark
pharma@eurofins.dk

Questions about this report should be directed fo your project manager or the general email listed above.

Reviewed and electronically signed for Data Reviewer Approval by
Tina Bonlokke, Senior Technician
for Eurofins Biopharma Product Testing Denmark A/S, on 20-Dec-2019 14:01:20 UTC+01:00


mailto:pharma@eurofins.dk

Certificate of Analysis

Page 1 of 1
Analytical Report: AAF64489
Eurofins Sample Number: DA19AA5257-4

Version: 1
BASF A/S Client Account Number: APH002145
Malmparken 5 Eurofins Quote Number: DNSN2013006211
2750 Ballerup
DK

Eurofins Sample Number DA19AA5257-4

Original Received Date: 17-Dec-2019
Description: DHA 11% A KSH B DK13 Material number: 11001001
Containers Submitted: 1 Unit(s)
Client Sample ID: 0019196945
Analysis Specification Result Unit
Cronobacter spp. Absent /10g
Absent

Method: ISO 22964
Analysis Date: 17-Dec-2019

Enterobacteriaceae Absent /10 g
Absent

Method: ISO 21528-1
Analysis Date: 17-Dec-2019

Sample Compliance Assessment
DA19AA5257-4 meets the requirement(s) for all listed test(s) where specifications were applied.

Supplemental Information

When testing for Cronobacter spp. it is including Cronobacter sakazakii.

Contracted Company: Eurofins BioPharma Product Testing Denmark A/S

@rnebjergvej 1, 2600 Glostrup, Denmark
pharma@eurofins.dk

Questions about this report should be directed fo your project manager or the general email listed above.

Reviewed and electronically signed for Data Reviewer Approval by
Tina Bonlokke, Senior Technician
for Eurofins Biopharma Product Testing Denmark A/S, on 20-Dec-2019 14:01:15 UTC+01:00


mailto:pharma@eurofins.dk

Certificate of Analysis

Page 1 of 1
Analytical Report: AAF64487
Eurofins Sample Number: DA19AA5257-5

Version: 1
BASF A/S Client Account Number: APH002145
Malmparken 5 Eurofins Quote Number: DNSN2013006211
2750 Ballerup
DK

Eurofins Sample Number DA19AA5257-5

Original Received Date: 17-Dec-2019
Description: DHA 11% A KSH B DK13 Material number: 11001001
Containers Submitted: 1 Unit(s)
Client Sample ID: 0019196945
Analysis Specification Result Unit
Cronobacter spp. Absent /10g
Absent

Method: ISO 22964
Analysis Date: 17-Dec-2019

Enterobacteriaceae Absent /10 g
Absent

Method: ISO 21528-1
Analysis Date: 17-Dec-2019

Sample Compliance Assessment
DA19AA5257-5 meets the requirement(s) for all listed test(s) where specifications were applied.

Supplemental Information

When testing for Cronobacter spp. it is including Cronobacter sakazakii.

Contracted Company: Eurofins BioPharma Product Testing Denmark A/S

@rnebjergvej 1, 2600 Glostrup, Denmark
pharma@eurofins.dk

Questions about this report should be directed fo your project manager or the general email listed above.

Reviewed and electronically signed for Data Reviewer Approval by
Tina Bonlokke, Senior Technician
for Eurofins Biopharma Product Testing Denmark A/S, on 20-Dec-2019 14:01:24 UTC+01:00


mailto:pharma@eurofins.dk

Certificate of Analysis

Page 1 of 1
Analytical Report: AAF64488
Eurofins Sample Number: DA19AA5257-6

Version: 1
BASF A/S Client Account Number: APH002145
Malmparken 5 Eurofins Quote Number: DNSN2013006211
2750 Ballerup
DK

Eurofins Sample Number DA19AA5257-6

Original Received Date: 17-Dec-2019
Description: DHA 11% A KSH B DK13 Material number: 11001001
Containers Submitted: 1 Unit(s)
Client Sample ID: 0019196945
Analysis Specification Result Unit
Cronobacter spp. Absent /10g
Absent

Method: ISO 22964
Analysis Date: 17-Dec-2019

Enterobacteriaceae Absent /10 g
Absent

Method: ISO 21528-1
Analysis Date: 17-Dec-2019

Sample Compliance Assessment
DA19AA5257-6 meets the requirement(s) for all listed test(s) where specifications were applied.

Supplemental Information

When testing for Cronobacter spp. it is including Cronobacter sakazakii.

Contracted Company: Eurofins BioPharma Product Testing Denmark A/S

@rnebjergvej 1, 2600 Glostrup, Denmark
pharma@eurofins.dk

Questions about this report should be directed fo your project manager or the general email listed above.

Reviewed and electronically signed for Data Reviewer Approval by
Tina Bonlokke, Senior Technician
for Eurofins Biopharma Product Testing Denmark A/S, on 20-Dec-2019 14:01:13 UTC+01:00
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Certificate of Analysis

Page 1 of 1
Analytical Report: AAG01130
Eurofins Sample Number: DA20AA0539-1

Version: 1
BASF A/S Client Account Number: APH002145
Malmparken 5 Eurofins Quote Number: DNSN2013006212
2750 Ballerup
DK

Eurofins Sample Number DA20AA0539-1

Original Received Date: 16-Jan-2020
Description: DHA 11% A KSH B DK13, Material no. 11001001
Containers Submitted: 1 Unit(s)
Client Sample ID: 0021735793 (326196)
Analysis Specification Result Unit
\Cronobacter Spp. |Absent |Absent |/1 Og \

Method: ISO 22964
Analysis Date: 17-Jan-2020

‘Enterobacteriaceae |Absent |Absent |/10 g

Method: 1ISO 21528-1
Analysis Date: 17-Jan-2020

Sample Compliance Assessment

DA20AA0539-1 meets the requirement(s) for all listed test(s) where specifications were applied.

Supplemental Information

When testing for Cronobacter spp. it is including Cronobacter sakazakii.

Contracted Company: Eurofins BioPharma Product Testing Denmark A/S

drnebjergvej 1, 2600 Glostrup, Denmark
pharma@eurofins.dk

Questions about this report should be directed to your project manager or the general email listed above.

Reviewed and electronically signed for Data Reviewer Approval by
Tina Bonlokke, Senior Technician
for Eurofins Biopharma Product Testing Denmark A/S, on 22-Jan-2020 15:34:18 UTC+01:00
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Certificate of Analysis

Page 1 of 1
Analytical Report: AAG01128
Eurofins Sample Number: DA20AA0539-2

Version: 1
BASF A/S Client Account Number: APH002145
Malmparken 5 Eurofins Quote Number: DNSN2013006212
2750 Ballerup
DK

Eurofins Sample Number DA20AA0539-2

Original Received Date: 16-Jan-2020
Description: DHA 11% A KSH B DK13, Material no. 11001001
Containers Submitted: 1 Unit(s)
Client Sample ID: 0021735793 (326196)
Analysis Specification Result Unit
\Cronobacter Spp. |Absent |Absent |/1 Og \

Method: ISO 22964
Analysis Date: 17-Jan-2020

‘Enterobacteriaceae |Absent |Absent |/10 g

Method: 1ISO 21528-1
Analysis Date: 17-Jan-2020

Sample Compliance Assessment

DA20AA0539-2 meets the requirement(s) for all listed test(s) where specifications were applied.

Supplemental Information

When testing for Cronobacter spp. it is including Cronobacter sakazakii.

Contracted Company: Eurofins BioPharma Product Testing Denmark A/S

drnebjergvej 1, 2600 Glostrup, Denmark
pharma@eurofins.dk

Questions about this report should be directed to your project manager or the general email listed above.

Reviewed and electronically signed for Data Reviewer Approval by
Tina Bonlokke, Senior Technician
for Eurofins Biopharma Product Testing Denmark A/S, on 22-Jan-2020 15:34:21 UTC+01:00
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Certificate of Analysis
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Analytical Report: AAG01129
Eurofins Sample Number: DA20AA0539-3

Version: 1
BASF A/S Client Account Number: APH002145
Malmparken 5 Eurofins Quote Number: DNSN2013006212
2750 Ballerup
DK

Eurofins Sample Number DA20AA0539-3

Original Received Date: 16-Jan-2020
Description: DHA 11% A KSH B DK13, Material no. 11001001
Containers Submitted: 1 Unit(s)
Client Sample ID: 0021735793 (326196)
Analysis Specification Result Unit
\Cronobacter Spp. |Absent |Absent |/1 Og \

Method: ISO 22964
Analysis Date: 17-Jan-2020

‘Enterobacteriaceae |Absent |Absent |/10 g

Method: 1ISO 21528-1
Analysis Date: 17-Jan-2020

Sample Compliance Assessment

DA20AA0539-3 meets the requirement(s) for all listed test(s) where specifications were applied.

Supplemental Information

When testing for Cronobacter spp. it is including Cronobacter sakazakii.

Contracted Company: Eurofins BioPharma Product Testing Denmark A/S

drnebjergvej 1, 2600 Glostrup, Denmark
pharma@eurofins.dk

Questions about this report should be directed to your project manager or the general email listed above.

Reviewed and electronically signed for Data Reviewer Approval by
Tina Bonlokke, Senior Technician
for Eurofins Biopharma Product Testing Denmark A/S, on 22-Jan-2020 15:34:16 UTC+01:00
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From: Don Schmitt

To: Downey, Jason

Cc: Haresh P Madeka

Subject: Re: GRN 862 - Request for Clarification
Date: Wednesday, May 6, 2020 8:47:18 AM
Attachments: image002.png

Hi Jason,

The intended use of BASF’s algal oil is substitutional for existing uses of other DHA-containing oils
and the cumulative exposure to DHA is not expected to increase as a result of the intended uses
described in GRN 862.

| hope this clarifies the intake issue.

Don

Donald F. Schmitt, M.P.H.
Senior Managing Scientist

ToxStrategies, Inc.
739 Thornapple Drive
Naperville, IL 60540
phone: 630.352.0303

email: dschmitt@toxstrategies.com

This e-mail, and any attachments thereto, is intended only for use by the addressee(s) named herein and may
contain legally privileged and/or confidential information. If you are not the intended recipient of this e-mail, you are
hereby natified that any dissemination, distribution or copying of this e-mail, and any attachments thereto, is strictly
prohibited. If you have received this e-mail in error, please immediately notify ToxStrategies, Inc. at (832) 868-
7729 and permanently delete the original and any copy of any e-mail and any printout thereof.

From: "Downey, Jason" <Jason.Downey@fda.hhs.gov>
Date: Tuesday, May 5, 2020 at 3:27 PM

To: "Donald Schmitt, MPH" <dschmitt@toxstrategies.com>
Subject: GRN 862 - Request for Clarification

CAUTION: This email originated from outside of the organization. Do not click links or open attachments unless you
recognize the sender and know the content is safe.
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Hi Don,

In reviewing the record for GRN 862 (BASF’s DHA algal oil), we noted a need for clarification:

In the dietary exposure section of your original notice and in your December 11, 2019 response to
our question #2, you state that the maximum dietary exposures to DHA and the combination of DHA
and EPA from the intended uses of algal oil in the foods listed in 184.1472(a)(3) are 1.5 g DHA/p/d
and 3.0 g DHA+EPA/p/d, respectively. You also state in the original notice that the intended uses of
algal oil are identical to uses of other GRAS DHA and/or EPA products. It is not clear whether the
cumulative exposure to DHA will increase as a result of the intended uses of BASF’s algal oil. Please

indicate whether the intended use of BASF’s algal oil is substitutional for existing uses of other DHA-
containing oils and whether the cumulative exposure to DHA is expected to increase as a result of

the intended uses described in GRN 862.

Please let me know if you have any questions.

Thanks,

Jason

Jason Downey, PhD

Regulatory Review Scientist

Division of Food Ingredients

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

U.S. Food and Drug Administration

jason.downey@fda.hhs.gov

ADMINISTRATION

U.S. FOOD & DRUG

L Jwho JE


mailto:jason.downey@fda.hhs.gov
https://www.facebook.com/FDA
https://twitter.com/US_FDA
http://www.youtube.com/user/USFoodandDrugAdmin
http://www.flickr.com/photos/fdaphotos/
http://www.fda.gov/AboutFDA/ContactFDA/StayInformed/RSSFeeds/default.htm

From: Don Schmitt

To: Downey, Jason

Cc: Haresh P Madeka

Subject: Re: GRN 862 - Clarification Needed
Date: Tuesday, May 26, 2020 1:49:35 PM
Attachments: image002.png

Hi Jason,

The Schizochytrium sp. strain ONC-T18 used to produce the BASF’s DHA-rich algal oil is non-
pathogenic.

Don

Donald F. Schmitt, M.P.H.
Senior Managing Scientist

ToxStrategies, Inc.
739 Thornapple Drive
Naperville, IL 60540
phone: 630.352.0303

email: dschmitt@toxstrategies.com

This e-mail, and any attachments thereto, is intended only for use by the addressee(s) named herein and may
contain legally privileged and/or confidential information. If you are not the intended recipient of this e-mail, you are
hereby natified that any dissemination, distribution or copying of this e-mail, and any attachments thereto, is strictly
prohibited. If you have received this e-mail in error, please immediately notify ToxStrategies, Inc. at (832) 868-
7729 and permanently delete the original and any copy of any e-mail and any printout thereof.

From: "Downey, Jason" <Jason.Downey@fda.hhs.gov>
Date: Tuesday, May 26, 2020 at 11:26 AM

To: "Donald Schmitt, MPH" <dschmitt@toxstrategies.com>
Subject: GRN 862 - Clarification Needed

CAUTION: This email originated from outside of the organization. Do not click links or open attachments unless you
recognize the sender and know the content is safe.

RE: GRN 862 — BASF’s DHA algal oil
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Hi Don,

| apologize for the late-breaking request. We have one additional request for information:

Notices usually state or demonstrate that the microbe strain in a notice is non-toxicogenic and non-
pathogenic. Between the batch data on toxins and statements referencing other material, there was
enough in the notice to get at a lack of toxins. The same wasn’t there for pathogenicity.

For the administrative record, please clarify whether Schizochytrium sp. strain ONC-T18 is non-

pathogenic.
Let me know if you have any questions.

Thank you!
Jason

Jason Downey, PhD

Regulatory Review Scientist

Division of Food Ingredients

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

U.S. Food and Drug Administration

jason.downey@fda.hhs.gov

U.S. FOOD & DRUG

ADMINISTRATION

L Jwho JE
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