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Petition to Include Laminarin on the National List 
 
Item A—Please indicate which section or sections the petitioned substance will be included 
on and/or removed from the National List. 
 
• Synthetic substances allowed for use in organic crop production, § 205.601. 
 
The substance for which this petition is submitted is Laminarin (CAS No. 9008-22-4), an extract 
of a brown seaweed, Laminaria digitata. 
 
Item B—Please provide concise and comprehensive responses in providing all of the 
following information items on the substance being petitioned:  
1. The substance’s chemical or material common name. 
 
Laminarin 
 
2. The manufacturer’s or producer’s name, address and telephone number and other 
contact information of the manufacturer/producer of the substance listed in the petition. 
 
Laboratoires Goëmar SA 
Parc Technopolitain Atalante Saint Malo 
CS41908 Saint Jouan des Guérets 
35419 SAINT MALO cedex 
France 
Dr. Jean-Marie Joubert 
Phone: (011) 33 2 99 19 19 19 
 
3. The intended or current use of the substance such as use as a pesticide, animal feed 
additive, processing aid, nonagricultural ingredient, sanitizer or disinfectant. If the 
substance is an agricultural ingredient, the petition must provide a list of the types of 
product(s) (e.g., cereals, salad dressings) for which the substance will be used and a 
description of the substance’s function in the product(s) (e.g., ingredient, flavoring agent, 
emulsifier, processing aid). 
 
Pesticide for pre-harvest use on various fruits and vegetables to stimulate the plant’s natural 
disease-defense mechanism. 
 
4. A list of the crop, livestock or handling activities for which the substance will be used. If 
used for crops or livestock, the substance’s rate and method of application must be 
described. If used for handling (including processing), the substance’s mode of action must 
be described. 
 
Laminarin is registered by EPA for application to: 
Fruiting Vegetables: Tomato, Eggplant, Pepper 
Cucurbits: Zucchini, Cucumber, Watermelon, Cantaloupe, Squash, Pumpkin, Muskmelon 
Bulb vegetables: Onion, Leek
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Head and leafy vegetables: Lettuce, Spinach, Celery 
Cole crops (brassicas) 
Stone fruit: Peach 
Pome fruit: Apple, Pear 
Strawberries 
Table grapes 
Wine grapes 
Blueberries 
 
Rate: 0.52 - 1.04 fl. oz. laminarin per acre via spray. 
 
5. The source of the substance and a detailed description of its manufacturing or processing 
procedures from the basic component(s) to the final product. Petitioners with concerns for 
confidential business information may follow the guidelines in the Instructions for 
Submitting CBI listed in #13. 
 
Stage 1: Fresh Laminaria digitata seaweed, harvested on the North Brittany coast of France, 
undergoes extraction in tap water that has a pH adjusted to 2 by addition of sulfuric acid. At this 
stage sulphuric acid is a processing aid. Laminarin can be extracted at neutral pH or in acidic 
conditions. The described acidic conditions do not modify the chemical structure of laminarin. 
The addition of sulphuric acid avoids the co-extraction of other compounds such as alginates 
(which occurs at neutral pH). When alginates are extracted, the solution has a higher viscosity; 
purification and filtration steps for laminarin then become much more difficult. This is the reason 
why sulphuric acid is used to lower the pH and to facilitate the manufacturing process. 
 
Stage 2: The extract is then filtered using a Seitz filter.  
 
Stage 3: The solution then undergoes tangential filtration (membrane technology – physical 
process) to remove impurities from the solution. The filtrate containing laminarin is kept for the 
next purification step and the retentate is removed. 
 
Stage 4: The filtrate (see above) then undergoes a second tangential filtration to remove any 
remaining impurities (filtrate), thereby resulting in a purified solution of laminarin in water 
(retentate).  
 
Stage 5: The pH is adjusted between 6 and 7 by adding sodium hydroxide to neutralize the acidic 
solution, resulting in a solution of laminarin at neutral pH for formulation purposes (i.e., 
Vacciplant formulation). The addition of dilute sodium hydroxide does not modify the chemical 
structure of laminarin. 
 
6. A summary of any available previous reviews by State or private certification programs 
or other organizations of the petitioned substance. If this information is not available, the 
petitioner should state so in the petition. 
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Laminarin is an EPA-registered active ingredient for use in formulating the end-use product, 
Vacciplant (EPA Reg. No. 83941-2). A summary of EPA’s scientific review of the laminarin 
data is shown below. 
 
Acute Toxicity Testing 
Acute Oral Toxicity: An acute oral toxicity study shows that the active ingredient Laminarin has 
an LD50 of greater than 2000 mg/Kg in rats.  This was the maximum dose rate. There were no 
observed toxicological effects on the test subjects at the maximum dose. The study supports the 
finding that this active ingredient poses no significant human health risk with regard to food 
uses.  
 
Acute Dermal Toxicity:  An acute oral toxicity study shows that the active ingredient Laminarin 
has an LD50 of greater than 5000 mg/Kg in rats, which is considered to be virtually non-toxic.  
Data substantiate the active ingredient’s relative dermal non-toxicity to both occupational users 
and the general public. 
 
Acute Inhalation Toxicity: An acute oral inhalation study shows that the active ingredient 
Laminarin has an LC50 of greater than 1.02 mg/L in rats, which shows no significant inhalation 
toxicity. This was the maximum dose rate, and no toxicological effects were observed on the test 
subjects.  
 
Primary Eye Irritation: A primary eye irritation study on rabbits demonstrated Laminarin to be 
non-irritating. There were no observed effects for this route of exposure relative to the use of 
Laminarin.  
 
Primary Dermal Irritation: A skin irritation study on rabbits demonstrated that Laminarin was 
not irritating to the skin. The findings are consistent with the other dermal studies and confirm 
that Laminarin is not toxic through this route of exposure. 
 
Skin Sensitization: Data indicate Laminarin is not a dermal sensitizer.  
 
Subchronic Testing: Three subchronic oral tests were conducted. Laminarin has no subchronic 
toxicological effect through the oral route of exposure. 
 
A 28-day oral toxicity study in rats found no toxicological effects regarding mortality, clinical 
observations, neurotoxicity assessment, body weight, food consumption, hematology, clinical 
chemistry, organ weights, and macroscopic or microscopic observations.  The NOEL was 
determined to be 1,000 mg/kg/day. 
 
A 90-day oral toxicity study in rats found no statistical difference in hematology, clinical 
chemistry, or urinalysis between test subjects and the control.  The NOEL was determined to be 
1,000 mg/kg/day. 
 
Another 90-day oral toxicity study in dogs also found no statistical difference in hematology, 
clinical chemistry, or urinalysis between test subjects and the control.  The NOEL was again 
determined to be 1,000 mg/kg/day.  
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Developmental Toxicity: Two studies were conducted – one with rats and one with rabbits. 
 
The prenatal developmental toxicity study in rats found no significant reproductive effects or 
fetal abnormalities, and established a NOAEL of 1,000 mg/kg/day.  The findings suggest 
negligible risk with regard to developmental toxicity. 
 
The prenatal developmental toxicity study in rabbits found no significant treatment-related 
reproductive effects or fetal abnormalities, and confirmed a NOAEL of 1,000 mg/kg/day. 
Laminarin poses negligible risk with regard to developmental toxicity. 
 
Mutagenicity Testing: Three genotoxicity studies (Bacterial Reverse Mutation Test; In Vitro 
Mammalian Cells in Culture Assay; and Bone Marrow Micronucleus) were performed on 
Laminarin. These mutagenicity studies confirm that there are no expected dietary, occupational, 
or non-occupational risks of mutagenicity with regard to Laminarin. 
 
The Reverse Mutation Assay showed that Laminarin did not induce mutant colonies over 
expected background levels. 
 
The In Vitro Mammalian Cells in Culture Assay demonstrated that Laminarin did not damage 
chromosomes or the mitotic apparatus of bone marrow cells. 
 
A Bone Marrow Micronucleus Assay indicated that no toxicity was noted in either sex at any 
dose up to the limit dose of 2000 mg/kg. There are no expected dietary, occupational, or non-
occupational risks of mutagenicity with regard to Laminarin. 
 
Immunotoxicity Testing: For the following reasons, laminarin is not expected to be 
immunotoxic. 1) The potential for any immunotoxic effect is precluded by Laminarin’s 
biodegradability. 2) Laminarin is not structurally related to any known immunotoxic chemical. 3) 
There is a long history of the consumption of Laminarin without known immunotoxicological 
incident. 4) The toxicological profile in acute toxicological studies, subchronic studies and 
developmental studies does not suggest any immunotoxicity. All information points to the lack 
of dietary risk posed by the immunotoxicity of Laminarin residues, and supports the exemption 
from the requirement of a tolerance. 
 
Avian Testing: In an acute oral toxicity study, groups of bobwhite quail were administered 
single oral doses ranging up to 2000 mg/kg body weight Laminarin.  They were observed for 14 
days. There were no mortalities and no signs of adverse effects; all birds appeared healthy during 
the test, and macroscopic examination revealed no abnormalities in any birds. The acute oral 
LD50 was >2000 mg/kg, the highest dose tested. 
 
In a dietary toxicity study on bobwhite quail, groups of chicks were provided a Laminarin-dosed 
diet for 5 days, at concentrations ranging up to 5000 ppm per feeding.  The diet was maintained 
for 5 days.  There were no treatment-related effects on mortality, body weight, or feed 
consumption, and no clinical signs of toxicity. The dietary LD50 was determined to be >5000 
ppm. 
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Aquatic Organism Testing: In an acute toxicity test, groups of Daphnia magna were exposed to 
concentrations of Laminarin up to 100 mg/L Laminarin. No daphnid mortality or immobility was 
seen in any of the test groups after 24 or 48 hours. 
 
In this study, the 48-hr NOEC and EC0 were each ≥100 mg/L, and the LOEC and EC50 were 

>100 mg/L. 
 
In an acute toxicity test, groups of zebrafish were exposed to a nominal concentration of 0 or 100 
mg/L Laminarin for 96 hours. No mortality or adverse clinical signs were seen at any intervals or 
in any of the test groups. The 96-hr LCD50 for Laminarin in Zebra Fish was >100 mg/L.   
 
In a second toxicity test, groups of Rainbow Trout fry were exposed to a nominal concentration 
of 0 or 100 mg/L Laminarin for 96 hours.  No mortality or adverse clinical signs were seen in 
any of the test groups. The 96-hr LCD50 for Laminarin in Rainbow Trout was >100 mg/L.   
 
A 72-hour laboratory study was conducted to determine the effects of Laminarin (100 mg/L, 
nominal) on the growth of the unicellular freshwater green algae. An untreated control was also 
included in the test. At test end, cell growth and density were similar in the test material and 
control group. The 72-hour EbC50 and ErC50 for H11 were >100 mg/L, and the NOECb and 
NOECr were >100 mg/L. 
 
Non-Target Plant Testing: Laminarin has been shown to have a non-toxic mode of action 
relative to plants. As an SAR inducer, Laminarin bolsters plant health. Accordingly, Laminarin 
would actually be expected to have a strengthening effect on non-target plants.  
 
Non-Target Insect Testing: In a laboratory study, groups of male and female adult parasitic 
wasps were exposed for 48 hours to 37 g/L Laminarin sprayed on glass plates at varying rates up 
to 10 L/ha. Some issues of loss of fecundity were observed at the highest dose; but none were 
observed at the doses that were in line with the expected applications of the active ingredient. 
(The dose at which there was a loss of fecundity was 10x greater than expected residues of 
Laminarin at the time of pesticidal application.) There was no statistically significant difference 
in mortality between the treated wasps and the untreated control groups.  
 
Limit tests were conducted to determine the acute oral and acute contact toxicity of Laminarin to 
the honey bee. Both tests used a nominal dose of 100 µg Laminarin/bee. 
 
In the oral toxicity test, groups of caged bees were provided the test material in a 50% w/v 
sucrose solution for six hours, and then monitored for mortality at intervals up to 48 hours. After 
48 hours, there was no difference in mortality of the untreated control and test material groups. 
In this test, the 48-hr oral toxicity LD50 for Laminarin was >118.64 µg/bee. 
 
In the contact toxicity test, bees were anesthetized with carbon dioxide and received an 
individual application of Laminarin to the ventral thorax. In this test, the 48-hr contact toxicity 
LD50 was >100.00 µg/bee.  
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Physical/Chemical Properties for Laminarin 
Property Results 

Color White 

Physical State Powder 

Odor Low odor 

Stability 
Stable after 14 days at 54°C in the 
presence of aluminum acetate or 
aluminum 

Oxidation/Reduction:  
Chemical 
Incompatibility 

No oxidizing properties 

Flammability 

None flammable; neither 
development nor ignition of gas 
were observed after contact with 
water.  An exothermic reaction was 
observed at 236°C±3°C (mean 
value).  No self-ignition 
temperature was recorded up to 
420°C. 

Explodability Not explosive  

Miscibility 
Not applicable, product is not an 
emulsifiable liquid and will not be 
diluted with petroleum solvents. 

pH 6.25±0.02 at 23.2°C (1% w/v) 

Melting Range 

No melting point could be 
determined.  The test material 
became yellow at 204-215C, then 
it turned brown at 216-225.2C.  At 
about 310.6-316.2C, the test 
material was completely retracted 
and blacked colored.  The test 
material probably degraded during 
the test. 

Relative Density D4
20 = 1.515±0.04  -  1.502±0.06 

Partition Coefficient Log P = -1.6  

Water Solubility 

> 88.6 g/L at 20°C; 
< 10 mg/L (n-heptane); 
< 10 mg/L at 20°C (xylene, 1,2-
dichloroethane, and ethyl acetate); 
60 mg/L (methanol); 
21 mg/L at 20°C (acetone) 

Vapor Pressure < 2.6 x 10-5 Pa at 25°C 
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Toxicity Data Summary 
Test Results 
Acute Oral Toxicity LD50>2,000 mg/kg 
Acute Dermal Toxicity LD50>5,000 mg/kg 
Acute Inhalation Toxicity >1.02 mg/L 
Primary Eye Irritation Non irritating 
Primary Dermal Irritation Non- irritating 
Dermal Sensitization Not a sensitizer 
Acute Subcutaneous Toxicity LD50>1,000 mg/kg 
28 day Oral Toxicity - Rat NOEL=1,000 mg/kg/day 
90 day Oral Toxicity - Rat NOEL=1,000 mg/kg/day 
Subchronic Oral Toxicity (gavage) - Dog NOEL=1,000 mg/kg/day 

Prenatal Developmental Toxicity - Rat 
Maternal NOEL > 1,000 mg/kg/day 
Developmental NOEL > 1,000 mg/kg/day 

Prenatal Developmental Toxicity – Rabbit 
Maternal LOAEL = 1,000 mg/kg/day 
Developmental LOAEL = 1,000 mg/kg/day 

Bacterial Reverse Mutation 
No evidence of induced mutant colonies over 
background. 

In Vitro Mammalian Cells in Culture Gene 
Mutation Assay 

No evidence of induced mutant colonies over 
background. 

Bone Marrow Micronucleus in mice 
No toxicity was noted in either sex at any dose 
up to the limit dose of 2,000 mg/kg bw 

Immunotoxicity   Not expected to be immunotoxic. 
 
Ecotoxicity Data Summary 
Test Results 
Acute Toxicity Test, Daphnids  EC50 >100 mg/L 
Acute Toxicity Freshwater Fish 
Danio rerio 

96 hr LC50 >100 mg/L 

Acute Toxicity Freshwater Fish 
Rainbow Trout (Oncorhynchus 
mykiss) 

96-hr LC50 >100 mg/L 

Avian Acute Oral Toxicity  
Bobwhite (Colinus virginianus)  

LD50 >2000 mg/kg 

Avian Dietary Toxicity  
Bobwhite (Colinus virginianus) 

LC50 >5000 ppm 

Acute Contact Toxicity  
Honey bee (Apis mellifera) 

48-hr LD50 >100 µg/bee 

Acute Oral Toxicity  
Honey bee (Apis mellifera) 

LD50 >118.64 µg/bee 

Algal Toxicity 

Green alga Selenastrum 
capricornutum. 

EbC50, ErC50, NOECb, and NOECr for the test material 
at 24, 48, and 72 hours were each >100 mg/L 

Biodegradability Biodegradation in the reference material and toxicity 
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Test Results 
controls was 71% and 65%, respectively, after 14 days. 
Laminarin was concluded to be readily biodegradable 
under the test conditions. 

Nontarget Insect Testing  

Exposure to 10 L/ha of the test material did 
significantly lower the fecundity of A. rhopalosiphi 
females compared to the untreated control. However, 
the product label for Vacciplant recommends an 
application rate of 14 fl. oz./A, which is equivalent to 
0.7 to 1.05 L/ha, well below the 10 L/ha rate at which 
fecundity was affected. 

 
7. Information regarding EPA, FDA, and State regulatory authority registrations, 
including registration numbers. If this information does not exist, the petitioner should 
state so in the petition. 
 
Laminarin itself is not EPA registered; however, the end-use product that contains laminarin, 
Vacciplant, is registered by EPA. Vacciplant was initially registered on February 15, 2010 (EPA 
Reg. No. 83941-2; attached). The label was subsequently amended on June 21, 2011 (attached). 
 
Laminarin is exempt from the requirement of a tolerance (40 CFR 180.1295) on all food 
commodities when applied pre-harvest. See attached. 
 
Laminarin is not registered in any state; Vacciplant, however, is currently registered in the 
following 32 states: 
 
Alabama 
Arizona 
Arkansas 
Connecticut 
Delaware 
Florida 
Georgia 
Idaho 
Indiana 
Kentucky 
Louisiana 
Maryland 
Massachusetts 
Michigan 
Mississippi 
Missouri 
 
 
 
 

 
New Hampshire 
New Jersey 
New Mexico 
North Carolina 
Ohio 
Oklahoma 
Oregon 
Pennsylvania 
Rhode Island 
South Carolina 
Tennessee 
Texas 
Vermont 
Virginia 
Washington  
Wisconsin 
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8. The Chemical Abstract Service (CAS) number or other product numbers of the 
substance and labels of products that contains the petitioned substance. If the substance 
does not have an assigned product number, the petitioner should state so in the petition. 
 
CAS No. 9008-22-4 
 
The most recent EPA stamped-accepted Vacciplant label is attached. There are no other EPA-
registered products that contain laminarin as the active ingredient. 
 
9. The substance’s physical properties and chemical mode of action including (a) Chemical 
interactions with other substances, especially substances used in organic production; (b) 
toxicity and environmental persistence; (c) environmental impacts from its use and/or 
manufacture; (d) effects on human health; and, (e) effects on soil organisms, crops, or 
livestock. 
 
 Color: white 
 Physical State: powder 
 Odor: practically none 
 Stability to Normal and Elevated Temperatures, Metals, and Metal Ions: In the presence of 

Aluminum acetate: Stable after 14 days at 54 °C. In the presence of Aluminum: Stable after 
14 days at 54 °C. 

 Oxidation/Reduction: Chemical Incompatibility: No oxidizing properties.  
 Flammability: Non-flammable 
 Explodability:  Not explosive  
 pH: 6.25 ± 0.02 at 23.2°C (1% w/v) 
 UV/Visible Absorption: Under acidic, neutral, and alkaline conditions, the test material 

showed significant absorbance maxima at ~ 260 nm.  Absorptivity data are shown below.  
Values of molar absorption coefficient are quoted as a range due to the molecular weight 
range of the test material. 

 

Matrix 
Wavelength 

(nm) 
Molar absorption coefficient 

(dm3.mol-1.cm-1) 
Acidic 

(pH 1.9) 
264 245 to 294 

Neutral 
(pH 7.0) 

260 242 to 290 

Basic 
(pH 11.8) 

258 264 to 317 

 
 Melting Point/Melting Range: No melting point could be determined. 
 Density/Relative Density/Bulk Density: D (+20°C / +4°C) = 1.5 
 Dissociation Constant: No dissociation in water. 
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 Partition Coefficient (n-octanol/water), shake flask method:  

Sample 

Volume 
of 

Water 
(in mL) 

Volume 
of n-

Octanol 
(in mL) 

Volume 
of Stock 
Solution 
(in mL) 

Concentration 
of D-glucose 
in the Water 

Phase (in g/L) 

Concentration 
of D-glucose 

in the n-
Octanol* 

Phase (in g/L) 

Partition 
Coefficient 

(log 10) 

Partition 
Coefficient 

(mean 
value) 

(log 10) 
1.1 100 60 20 6.12 0.157 - 1.59 

- 1.6 

1.2 100 60 20 5.90 0.236 - 1.40 
2.1 80 60 20 7.54 0.192 - 1.59 
2.2 80 60 20 7.46 0.156 - 1.68 
3.1 70 180 20 8.73 0.170 - 1.71 
3.2 70 180 20 7.85 0.156 - 1.70 

 
 Water Solubility: column elution method; shake flask method:  >88.6 g/L at about 20°C 
 n-Heptane Solubility: column elution method; shake flask method:  < 10 mg/L  
 Xylene Solubility: column elution method; shake flask method:  < 10 mg/L at about 20°C 
 1,2 Dichloroethane Solubility: column elution method; shake flask method:  < 10 mg/L at 

about 20°C 
 Methanol Solubility: column elution method; shake flask method:  60 mg/L (s.d. 4 mg/L) 
 Acetone Solubility: column elution method; shake flask method:  21 mg/L (s.d. 7 mg/L) at 

about 20°C 
 Ethyl Acetate Solubility: column elution method; shake flask method:  < 10 mg/L at about 

20°C 
 Vapor Pressure:  < 2.6 x 10-5 Pa @ 25°C 
 Surface Tension:  72.2 mN/m ± 0.9 mN/m at 1000 mg/L 
 
Chemical mode of action: Elicits plants’ natural defense mechanism (SAR; Systemic Acquired 
Resistance). 
 
Chemical interactions with other substances, especially substances used in organic production: 
None known. 
 
Toxicity and environmental persistence: Laminarin is of low toxicity and breaks down quickly in 
the environment. See the attached EPA Biopesticide Registration Action Document and 
underlying Data Evaluation Records (DERs). 
 
Environmental impacts from its use and/or manufacture: Laminarin and Vacciplant are 
manufactured solely in France. There are no known negative environmental impacts from the 
manufacture or use of these substances. 
 
Effects on human health: See the attached DERs and above data summaries. Both laminarin and 
Vacciplant are of low toxicity; EPA has exempted laminarin from the requirement of a tolerance 
on all food commodities when applied to growing crops (40 CFR 180.1295). 
 
Effects on soil organisms, crops, or livestock: No data have been generated regarding laminarin’s 
effects on soil organisms. When applied to crops, laminarin induces an SAR response. Based on 
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the numerous mammalian toxicity, irritation, and mutagenicity studies conducted with laminarin, 
no adverse effects are anticipated if livestock are exposed to laminarin. 
 
10. Safety information about the substance including a Material Safety Data Sheet (MSDS) 
and a substance report from the National Institute of Environmental Health Studies. If this 
information does not exist, the petitioner should state so in the petition. 
 
An MSDS for laminarin is attached. 
 
A substance report from the National Institute of Environmental Health Studies does not exist. 
 
11. Research information about the substance which includes comprehensive substance 
research reviews and research bibliographies, including reviews and bibliographies which 
present contrasting positions to those presented by the petitioner in supporting the 
substance’s inclusion on or removal from the National List. For petitions to include non-
organic agricultural substances onto the National List, this information item should include 
research concerning why the substance should be permitted in the production or handling 
of an organic product, including the availability of organic alternatives. Commercial 
availability does not depend upon geographic location or local market conditions. If 
research information does not exist for the petitioned substance, the petitioner should state 
so in the petition.  
 

EPA Vacciplant Registration Notice and stamped-accepted label, Feb. 15, 2010. 

Laminarin tolerance exemption, Title 40 Code of Federal Regulations, Part 180.1295, July 1, 
2011. 

EPA Vacciplant label amendment approval and new stamped-accepted label, June 14, 2012. 

EPA Laminarin Biopesticide Registration Action Document (BRAD), Feb. 13, 2010. 

EPA Data Evaluation Record: Baudet, L. (2002) Phycarine 96S51: Acute Toxicity Study 
Safety Test in the Rat by the Oral Route. Project Number: 20010618/ST. Unpublished study 
prepared by Centre de Recherches Biologiques. 27 p. 

EPA Data Evaluation Record: Audeval Gerald, C. (2001) H11 (Batch 99S24) Acute Dermal 
Toxicity Study in the Rat. Project Number: 20000698/ST, 20000698/ST/TAUVD/H11. 
Unpublished study prepared by Centre de Recherches Biologiques. 30 p. 

Muller, W. (1999) Evaluation of Acute Inhalation Toxicity with Phycarine in Rats. Project 
Number: 980001/EX, TOXLABS/1998/7019/INH. Unpublished study prepared by Centre de 
Recherches Biologiques. 19 p. 

EPA Data Evaluation Record: Baudet, L. (2002) Phycarine 96S51: Ocular Primary Irritation in 
the Rabbit. Project Number: 20010615/ST. Unpublished study prepared by Centre de 
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Recherches Biologiques. 27 p. 

EPA Data Evaluation Record: Baudet, L. (2002) Phycarine 96S51: Cutaneous Primary 
Irritation in the Rabbit: Final Report. Project Number: 
20010617/ST/PSI/RABBIT/PHYCARIINE. Unpublished study prepared by Centre de 
Recherches Biologiques. 25 p. 

EPA Data Evaluation Record: Baudet, L. (2002) Phycarine 96S51: Study of Cutaneous 
Sensitization Using the Magnusson and Kligman Maximisation Test in the Guinea Pig: Final 
Report. Project Number: 20010616/ST. Unpublished study prepared by Centre de Recherches 
Biologiques. 39 p. 

EPA Data Evaluation Record: Delille, M. (1998) Acute Toxicity Study: Safety Test in the Rat 
by the Subcutaneous Route: (Phycarine 96S51). Project Number: 970353/ST. Unpublished 
study prepared by Centre de Recherches Biologiques. 24 p. 

EPA Data Evaluation Record: Longobardi, C. (2000) 4489-1 (product H 11): 4 Week Oral 
Toxicity Study in Rats: Final Report. Project Number: 7286, 7286/T/240/99. Unpublished 
study prepared by Research Toxicology Centre, S.p.A.. 178 p. 

EPA Data Evaluation Record: Audeval Gerard, C. (2001) H11 (Batch 99S24): 90-Day 
Repeated Dose Oral Toxicity Study in the Rat. Project Number: 20000389/T. Unpublished 
study prepared by Centre de Recherches Biologiques. 237 p. 

EPA Data Evaluation Record: Audeval Gerard, C. (2001) 90-Day Repeated Dose Oral 
Toxicity Study in the Dog. Project Number: 20000390/T. Unpublished study prepared by 
Centre de Recherches Biologiques. 257 p. 

EPA Data Evaluation Record: Audeval Gerard, C. (2001) H11 (Batch 99S24): Study for the 
Effects on Embryo-Foetal Development in the Rat by the Oral Route. Project Number: 
20000387/T. Unpublished study prepared by Centre de Recherches Biologiques. 127 p. 

EPA Data Evaluation Record: Gerard, C. (2001) Study for the Effects on Embryo-Foetal 
Development in the Rabbit by the Oral Route: H11 (Batch 99S24). Project Number: 
NO/20000388/T. Unpublished study prepared by CERB (Centre de Recherches Biologiques). 
127 p. 

EPA Data Evaluation Record: Marzin, D. (2000) Mutagenicity Test on Bacteria (Salmonella 
typhimurium his and Escherichia coli trp) Using B.N. Ames's Technique with H11. Project 
Number: IPL/R/991011/H11/GOEMAR/LABORATORY. Unpublished study prepared by 
Institut Pasteur de Lille. 38 p. 
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EPA Data Evaluation Record: Haddouk, H. (2002) In Vitro Mammalian Cell Gene Mutation 
Test in L5178Y TK Mouse Lymphoma Cells: Laminarin. Project Number: 22626/MLY. 
Unpublished study prepared by Centre International de Toxicologie. 47 p. 

EPA Data Evaluation Record: Haddouk, H. (2001) Bone Marrow Micronucleus Test by Oral 
Route in Mice: Laminarin. Project Number: 21149/MAS, 
21149/MAS/LAMINARIN/LABORATOIRES/GOEMAR/SA. Unpublished study prepared 
by Centre International de Toxicologie. 37 p. 

EPA Data Evaluation Record: Smith, F. (2007) Toxicology Waiver Request - Immunotoxicity 
(Laminarin). Unpublished study prepared by SciReg, Inc. 11 p. 

EPA Data Evaluation Record: Herti, J. (2001) Acute Toxicity of Laminarin to Daphnia magna 
in a 48-Hour Semi-Static Immobilization Test: Final Report. Project Number: 
PROJECT/10041220. Unpublished study prepared by Institut fuer Biologische Analytik und 
Consulting IBACON. 61 p. 

EPA Data Evaluation Record: Luc, L. (2001) Acute Toxicity in Freshwater Fish (96h): 
Oncorhynchus mykiss (Laminarin). Project Number: 00/907005/021. Unpublished study 
prepared by SEPC. 50 p. 

EPA Data Evaluation Record: Luc, L. (2001) Acute Toxicity in Freshwater Fish (96h): Danio 
rerio: (Laminarin). Project Number: 00/907005/022. Unpublished study prepared by SEPC. 49 
p. 

EPA Data Evaluation Record: Rodgers, M. (2002) Laminarin: Acute Oral Toxicity (LD50) to 
the Bobwhite Quail. Project Number: GOM/001, GOM/001/022173. Unpublished study 
prepared by Huntingdon Life Sciences, Ltd. 23 p. 

EPA Data Evaluation Record: Rodgers, M. (2002) Laminarin: Dietary Toxicity (LC50) to the 
Bobwhite Quail. Project Number: GOM/002, GOM/002/014410. Unpublished study prepared 
by Huntingdon Life Sciences, Ltd. 21 p. 

EPA Data Evaluation Record: Kling, A. (2000) Assessment of Side Effects of Laminarin to 
the Honey Bee, Apis mellifera L. in the Laboratory: Final Report. Project Number: 
20001342/01/BLEU. Unpublished study prepared by Arbeitsgemeinschaft GAB 
Biotechnologie. 33 p. 

EPA Data Evaluation Record: Gnemi, P. (2000) H11: Algal Growth Inhibition Study. Project 
Number: 990714. Unpublished study prepared by Istituto di Ricerche Biomediche Antoine 
Marxer RBM S.p.A. 27 p. 
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EPA Data Evaluation Record: Luc, L. (2000) Ready Biodegradability Modified Strum Test: 
(Laminarin). Project Number: 00/907005/024. Unpublished study prepared by SEPC. 24 p. 

EPA Data Evaluation Record: Smith, F. (2008) Toxicology Waiver Request- Acute Inhalation 
Toxicity: (VacciPlant). Unpublished study prepared by SciReg, Inc. 65 p. 

EPA Data Evaluation Record: Tessier, C. (2001) The Effects of Phyliq (37 g/L Laminarin) on 
Aphidius rhopalosphi (Hymenoptera, Braconidae) on Artificial Substrate in Laboratory; LR50 
Estimation and Reproduction Assessment. Project Number: 01APGOL25. Unpublished study 
prepared by PROMO-VERT S.A. 

EPA Data Evaluation Record: Tessier, C. (2001) The Effects of Phyliq (37 g/L Laminarin) on 
Typhlodromus pyri (Acari, Phytoseiidae) on Artificial Substrate in Laboratory; LR50 
Estimation and Reproduction Assessment. Project Number: 01TYGOL24. Unpublished study 
prepared by PROMO-VERT S.A. 

Quintelas, G. (2001) Abiotic Degradation of Laminarin pH Dependent Hydrolysis (Test C7). 
Project Number: SEP/00/075, SEPC/00/907005/025, 00/907005/025. Unpublished study 
prepared by Defitraces. 30 p. 

 

Bernardon, Mery A. (2012) Laminarin controls the disease, Venturia inaequalis, of apples and 
gloeosporium of apples, Gloeosporium album and G. perenans). CIMA Tours, France. 
 

Van Hemelrijck, W. (2013) Efficacy of a new oligosaccharide active against scab on apple. 
Colloque, France. 

 
12. A ‘‘Petition Justification Statement’’ which provides justification for any of the 
following actions requested in the petition:  
A. Inclusion of a Synthetic on the National List, §§ 205.601, 205.603, 205.605(b) 
• Explain why the synthetic substance is necessary for the production or handling of an 
organic product. 
 
The petitioned substance, laminarin, is a naturally-occurring substance extracted from seaweed. 
It stimulates a plant’s natural defense mechanisms against disease. Laminarin is similar to other 
naturally-occurring substances that are used in organic crop production, such as cytokinin. 
Unlike laminarin, however, cytokinin is a plant growth regulator. Laminarin promotes pesticidal 
activity within the plant. EPA has determined that a tolerance for residues of laminarin on food 
or feed crops is not required when applied pre-harvest and, as such, issued a tolerance exemption 
(40 CFR 180.1295). Laminarin gives the organic crop grower the ability to use a natural 
pesticide that is exempt from the requirement of tolerance without limitation to effectively 
combat a variety of bacterial and fungal diseases such as blights, mildews, and scabs. 
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• Describe any non-synthetic substances, synthetic substances on the National List or 
alternative cultural methods that could be used in place of the petitioned synthetic 
substance. 
 
The petitioner is not aware of any non-synthetic substances, synthetic substances on the National 
List, or alternative cultural methods that could be used in place of laminarin. 
 
• Describe the beneficial effects to the environment, human health, or farm ecosystem from 
use of the synthetic substance that support its use instead of the use of a non-synthetic 
substance or alternative cultural methods.  
 
Laminarin is non-toxic to mammals, birds, insects, and plants, does not bio-accumulate, and is 
readily degraded in the environment to constituents that can be utilized by plants for nutritional 
purposes. 

 
B. Removal of a Synthetic From the National List, §§ 205.601, 205.603, 205.605(b) 
• Explain why the synthetic substance is no longer necessary or appropriate for the 
production or handling of an organic product.  
 
Not applicable. 
 
• Describe any non-synthetic substances, synthetic substances on the National List or 
alternative cultural methods that could be used in place of the petitioned synthetic 
substance. 
 
Not applicable. 
 
C. Inclusion of a Prohibition of a Non-Synthetic, §§ 205.602 and 205.604 
• Explain why the non-synthetic substance should not be permitted in the production of an 
organic product. 
 
Not applicable. 
 
• Describe other non-synthetic substances or synthetic substances on the National List or 
alternative cultural methods that could be used in place of the petitioned substance. 
 
Not applicable. 
 
D. Removal of a Prohibited Non-Synthetic From the National List, §§ 205.602 and 205.604 
• Explain why the non-synthetic substance should be permitted in the production of an 
organic product. 
 
Not applicable. 
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• Describe the beneficial effects to the environment, human health, or farm ecosystem from 
use of the non-synthetic substance that supports its use instead of the use of other non-
synthetic or synthetic substances on the National List or alternative cultural methods. 
 
Not applicable. 
 
E. Inclusion of a Non-Synthetic, Non-Agricultural Substance Onto the National List, § 
205.605(a) 
• Explain why the substance is necessary for use in organic handling.  
 
Not applicable. 
 
• Describe non-synthetic or synthetic substances on the National List or alternative cultural 
methods that could be used in place of the petitioned synthetic substance. 
 
Not applicable. 
 
• Describe any beneficial effects on the environment, or human health from the use of the 
substance that support its use instead of the use of non-synthetic or synthetic substances on 
the National List or alternative cultural methods. 
 
Not applicable. 
 
F. Removal of a Non-Synthetic, Non-Agricultural Substance From the National List, § 
205.605(a)  
• Explain why the substance is no longer necessary for use in organic handling. 
 
Not applicable. 
 
• Describe any non-synthetic or synthetic substances on the National List or alternative 
cultural methods that could be used in place of the petitioned substance. 
 
Not applicable. 
 
G. Inclusion of a Non-Organically Produced Agricultural Substance Onto the National 
List, § 205.606 
• Provide a comparative description on why the non-organic form of the substance is 
necessary for use in organic handling.  
 
Not applicable. 
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• Provide current and historical industry information/research/evidence that explains how 
or why the substance cannot be obtained organically in the appropriate form, appropriate 
quality, and appropriate quantity to fulfill an essential function in a system of organic 
handling. 
 
Not applicable. 
 
• Describe industry information on substance non-availability of organic sources including 
but not limited to the following guidance regarding commercial availability evaluation 
criteria: (1) Regions of production, including factors such as climate and number of 
regions; (2) Number of suppliers and amount produced; (3) Current and historical supplies 
related to weather events such as hurricanes, floods, and droughts that may temporarily 
halt production or destroy crops or supplies; (4) Trade related issues such as evidence of 
hoarding, war, trade barriers, or civil unrest that may temporarily restrict supplies, and 
(5) Other issues which may present a challenge to a consistent supply.  
 
Not applicable. 
 
H. Removal of a Non-Organically Produced Agricultural Substance From the National 
List, § 205.606  
• Provide a comparative description as to why the non-organic form of the substance is not 
necessary for use in organic handling. 
 
Not applicable. 
 
• Provide current and historical industry information/research/evidence that explains how 
or why the substance can be obtained organically in the appropriate form, appropriate 
quality, and appropriate quantity to fulfill an essential function in a system of organic 
handling. 
 
Not applicable. 
 
• Provide new industry information on substance availability of organic sources including 
but not limited to the following guidance commercial availability evaluation criteria: (1) 
Region of production, including factors such as climate and number of regions; (2) Number 
of suppliers and amount produced; (3) Current and historical supplies related to weather 
events such as hurricanes, floods, or droughts that temporarily halt production or destroy 
crops or supplies; (4) Trade related issues such as evidence of hoarding, war, trade 
barriers, and civil unrest that may temporarily restrict supplies and; (5) Any other issues 
which may present a challenge to a consistent supply. 
 
Not applicable. 
 
13. A Confidential Business Information Statement which describes the specific required 
information contained in the petition that is considered to be Confidential Business 
Information (CBI) or confidential commercial information and the basis for that 
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determination. Petitioners should limit their submission of confidential information to that 
needed to address the areas for which this notice requests information. Final determination 
regarding whether to afford CBI treatment to submitted petitions will be made by USDA 
pursuant to 7 CFR 1.27(d). Instructions for submitting CBI to the National List Petition 
process are presented in the instructions below: 
(a) Financial or commercial information the petitioner does not want disclosed for 
competitive reasons may be claimed as CBI. Applicants must submit a written justification 
to support each claim. (b) ‘‘Trade secrets’’ (information relating to the production process, 
such as formulas, processes, quality control tests and data, and research methodology) may 
be claimed as CBI. This information must be (1) commercially valuable, (2) used in the 
applicant’s business, and (3) maintained in secrecy. (c) Each page containing CBI material 
must have ‘‘CBI Copy’’ marked in the upper right corner of the page. In the right margin, 
mark the CBI information with a bracket and ‘‘CBI.’’ (d) The CBI-deleted copy should be 
a facsimile of the CBI copy, except for spaces occurring in the text where CBI has been 
deleted. Be sure that the CBI deleted  copy is paginated the same as the CBI copy (The 
CBI-deleted copy of the application should be made from the same copy of the application 
which originally contained CBI). Additional material (transitions, paraphrasing, or generic 
substitutions, etc.) should not be included in the CBI-deleted copy. (e) Each page with CBI-
deletions should be marked ‘‘CBI-deleted’’ at the upper right corner of the page. In the 
right margin, mark the place where the CBI material has been deleted with a bracket and 
‘‘CBI-deleted.’’ (f) If several pages are CBI-deleted, a single page designating the numbers 
of deleted pages may be substituted for blank pages. (For example, ‘‘pages 7 through 10 
have been CBI-deleted.’’) (g) All published references that appear in the CBI copy should 
be included in the reference list of the CBI deleted copy. Published information cannot be 
claimed as confidential. 
 
Not applicable. 
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c. r 
"-., .. 

CONDITIONS OF SALE AND WARRANTY 

LAB ORA TOIRES GOEMAR SA warrants that this product conforms to the chemical description on the 
label and is reasonably fit for the purposes stated on the label when used according to the directions under 
normal use conditions. 

To the extent consistent with applicable law, neither this warranty nor any other warranty of 
merchantability or fitness for a particular purpose, expressed or implied, extends to the use of this product 
contrary to the label instructions; the buyer assumes the risk of any such uses. 

Page 5 
Feb. 9. 2010 
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S A F E T Y   D A T A   S H E E T

072002M7

I -  IDENTIFICATION OF THE PRODUCT AND OF THE COMPANY

NAME OF THE PRODUCT Laminarin

Use Agriculture
R&D product 

SUPPLIER

Manufacturer Laboratoires GOËMAR

Parc Technopolitain Atalante St Malo - CS 41908 St Jouan des Guérets
35400  SAINT MALO - FRANCE

Phone  : +33.(0)2.99.19.19.19
Fax. : +33.(0)1.41.30.99.63

fds@goemar.com

EMERGENCY TELEPHONE ORFILA ANTI-POISON CENTER (Rennes)
+33.(0)1.45.42.59.59.(24/24H) +33.(0)2.99.59.22.22.(24/24H)

II -  HAZARDS IDENTIFICATION

MAIN HAZARDS Not classified as dangerous.

Adverse physico-chemical effects
Adverse human health effects
Adverse environmental effects
Additional information Do not release the product into draining system or in the environment.

III -  COMPOSITION / INFORMATION ON INGREDIENTS

PREPARATION - chemical nature

denomination / CAS n° / EC n° %w/w classification
Components involved none
in the hazards

Components presenting none
a hazard

Additional information

IV -  FIRST AID MEASURES
IN CASE OF :
Eye contact Flush immediately with plenty of water for 15 mn.

In case of persistent irritation, ask the advice of an ophthalmologist .
Skin contact Take off dirty clothes.

Rinse skin with plenty of water.
Ingestion Wash out mouth with water. Do not give to drink. Do not induce vomiting. 

If necessary seek medical advice, and show this SDS,
or for lack, the label.

Inhalation Remove from the contaminated area and bring to fresh air.

Collective emergency means Eyes shower. Safety shower.

Material Safety Data Sheet R&D - last update : 03/08/12*1
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V - FIRE FIGHTING MEASURES

Suitable extinguishing media All extinguishing agents usable (water, foam, powders, CO2, …)
Specific hazards
Precautions Evacuate the place.

Fight fire in early stage ONLY IF SAFE to do so.
Provide for holding contaminated water.

Protective equipment Professional fire-fighters only :
use a self-contained breathing apparatus.

VI -  ACCIDENTAL RELEASE MEASURES

Personal precautions Avoid contact with eyes and skin.
Use Personnal Protective Equipments proposed hereafter.

Environmental precautions Limit and impound discharge.
Prevent entry into drains, waters or soil. Avert authorities.

Methods for cleaning up Do not water down. Collect with a neutral absorbent material and
sweep it .
Do not reintroduce into original container ; treat as waste.

VII -  HANDLING AND STORAGE

HANDLING For personal protective equipments, see point 8 for details.
Precautions for use Avoid accidental dispersion and spatter.
STORAGE
Technical measures Recommended limit height of stacking : 2 pallets
Conditions of storage Store out of frost (-10°C) and if possible in a cool place.

Store away from children, domestic animals, food, drink and animal
feedingstuffs.

Packaging Keep the product into original container labelled and closed.

VIII -  EXPOSURE CONTROLS / PERSONAL PROTECTION

Technical measures No specific recommendations.
Exposure limit values
Monitoring procedures
PPE : Personal The product doesn't require specific measures.
Protection Equipments

Respiratory protection Mask recommended while spraying the mixture.
Hand protection Protective gloves, such as latex, PVC, rubber.
Eye protection Safety goggles.
Skin and body protection Protective clothing, such as overall.

Hygiene measures Wash hands with water after handling the product.
Do not eat or drink during the handling.

Environmental protection

IX -  PHYSICAL AND CHEMICAL PROPERTIES
Appearance : physical state, colour Liquid brown
Odour odourless
pH 4,07-4,57
Characteristic temperatures :

Solidification no data
Boiling point no data

Flash point no data
Auto-ignition temperature Not applicable (no flammable component)
Oxidising properties Not applicable (no oxidising component)
Explosive properties Not applicable (no explosive component)
Relative density (water = 1) 1,029-1,044
Solubility Not applicable
Viscosity no data
Vapour density no data
Evaporation rate no data

Material Safety Data Sheet R&D - last update : 03/08/12*1
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X -  STABILITY AND REACTIVITY
Stability The product is stable in normal conditions of use.
Hazardous reactions

Conditions to avoid No hazardous reaction known in normal conditions of use.
Materials to avoid none
Hazardous decomposition products

XI -  TOXICOLOGICAL INFORMATION
Acute toxicity / Local effects Data for pure substance (solution = 50g/L of pure substance)

acute oral tox. (rat) : LD 50 > 2000 mg / Kg
acute sub-cutaneous tox. (rat) : LD 50 > 5000 mg / Kg
acute inhalation tox. (rat) : LC 50 > 1,02 mg / L / 4h

Eye contact Non-irritant for the eye of the rabbit. Nevertheless the solution can cause 
slight irritations (pH slightly acid)

Skin contact Non-irritant for the skin of the rabbit.Nevertheless the solution can cause 
slight irritations (pH slightly acid)

Sensitisation No sensitising capacity in the Guinea pig (Test of maximization Magnusson
and Kligman)

Toxicity by repeated administration 4 weeks oral tox. (rat) :Ineffective dose NOAEL > 1000 mg / Kg / day
acute subchronic oral tox. (rat) 90days: Ineffective dose 
NOAEL > 1000 mg/kg/day
acute subchronic oral tox. (dog) 90 days: Ineffective dose 
NOAEL > 1000 mg/kg/day

Specific effects Mutagenicity
Ames's test : no mutagenic activity in the 4 salmonella typhimurium  and the
2 Escherichia coli  stains tested.
Test of the micropit (mouse): no damage in chromosomes or in device 
mitotique cells of marrow after 2 administrations at 12 pm of interval,
at 500, 1000, or 2000mg/kg/day
In vitro essay of gene mutation on cells of mammal (mouse): no mutagenic 
activity
The studies of the effects on the embryo-foetal development to the rat
and to the rabbit led both to NOAEL>1000 mg/kg/day

Others informations: The essays were realized on various lots of substance of purity included 
between 89 % and 99 %

XII -   ECOLOGICAL INFORMATION

Ecotoxicity
LC 0 and LC 50 fish of warm water - Zebra fish (Brachydanio rerio ) 
> 100 mg/L/96h
LC 0 and LC 50 fish of cold water - Rainbow trout (Oncorhynchus mykiss) 

> 100 mg/L/96h
LC0 and LC50 daphnies >100mg/L/48h

EbC50 seaweed (24, 48 and 72h) > 100 mg / L
ErC50 seaweed (24, 48 and 72h) > 100 mg / L
NOECb seaweed (24, 48, and 72 h) > 100 mg / L
NOECr seaweed ( 24, 48 and 72 h) > 100 mg / L

Bees : oral LD50 (48h) > 118,64 mg/bee, contact LD50 (48h) > 100 mg/bee

Bird: oral LD50 >2000 mg/kg, diet > 5000ppm

Material Safety Data Sheet R&D - last update : 03/08/12*1
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XIII -  DISPOSAL CONSIDERATIONS

Residues waste Do not empty into drains.
Destruction / disposal Dispose of in authorised waste collection plant.

Contaminated packaging
Decontamination / cleaning Rinse with water and pour into the spraying tank.
Destruction / disposal Dispose of rinsed plastic packagings and cardboard in an authorised

plant (incineration or recycling).

XIV -  TRANSPORT INFORMATION
International regulations Not concerned.

Road (ADR)

Rail (RID)
Sea (IMDG)
Air (OACI/IATA)

XV -  REGULATORY INFORMATION
CE LABELLING

Symbol of danger None

Special risks (R sentences) None

Safety advice (S sentences) S2 : keep out of the reach of children.
S20/21 : when using do not eat, drink or smoke.

Other information None.

XVI -  OTHERS INFORMATIONS

BIBLIOGRAPHICAL REFERENCES written following ISO Norm 11014-1

For communal regulation Directive1907/2006/EC.
Directive 1999/45/EC modified.
Directive 67/548/EEC modified.

For transport ADR 2011
IMDG 2011

# symbol points out a modification with regard to the previous sheet.

N .B. : This sheet completes the technical leaflet but doesn't replace it. The information written here above

are based on our relative knowledge of the concerned product, at the time of writting this safety data sheet.

They are honestly written. A list of the main regulation, legislation and administrative texts can be joined

to this sheet as indication. The use of the product for other purposes than those indicated on the label

may present a risk.
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