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Rapeseed and Mustard Meals 
as Biopesticides

Matt Morra

Soil & Land Resources Division

28 – 40 %
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5 – 6 % Nitrogen

National Organic Program Regulations

Brassica juncea
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Sinapis alba

B. juncea B. napus Ath

B. napus DE S. alba IG No meal

Fusarium oxysporum Bioassay

o

CH2OH

S C

N OSO3
-

R

OH

OH
HO

Glucosinolate

> 120



4

NO O

S
CR

S 3
-

D Glucose

R N C S

NO H

S

R

SCN -

Fe2 +

low pH

R C N + S

R S C N

CH2 CH (CH 2) NC
S

n
Epithionitrile

Nitrile

Thiocyanate

Isothiocyanate

Oxazolidinethione

Terminal
unsaturation

2-Hydroxy

p-Hydroxybenzyl
Indole

o

CH2OH

S C

N OSO3
-

R

OH

OH
HO

+     H2O

Enzyme
(myrosinase)

R N C S SCN-

Isothiocyanate Ionic Thiocyanate

H3C N
H

C S Na
S

2 H2O

H2C
S

C

N
C

N
H3C

H H
CH3

S

Vapam

Dazomet

R N C SIsothiocyanate

CH3 N C SVorlex



5

o

CH2OH

S C

N OSO3
-

R

OH

OH
HO

R N C S

+     H2O

SCN-

• Myrosinase is necessary to produce meal 
as a biopesticide

• You must not deactivate the enzyme 
during oil extraction

• High temperatures and solvent extraction 
are likely to decrease enzyme activity

• Cold pressing is probably the best option 
for preserving myrosinase activity

Important !!!!
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Biological & Agricultural Engineering

Keep it dry!

B. juncea wet 124 
dry 4

2-propenyl 
glucosinolate

(µmol / g)

Segregate meals- meals 
contain glucosinolates
with different pest control 
attributes
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4-OH Benzyl 
glucosinolateSpecies

126.17IdaGoldS. alba
129.05IdaGoldS. alba
134.68IdaGoldS. alba
161.60IdaGoldS. alba
176.06IdaGoldS. alba
171.54IdaGoldS. alba
139.15IdaGoldS. alba
202.40IdaGoldS. alba
172.63IdaGoldS. alba

Variety

µ mol / g

Blend batches to assure minimum 
glucosinolate concentration

1 – 2 tons/acre

Complete label recommendations are needed 
for use in specific crops
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Meal may be 
phytotoxic to crop

Minimum time of 18 months
Cost?????

Summary

• Don’t destroy enzyme during oil extraction
• Keep the meal dry
• Segregate meals 
• Assure quality control of final product

• Label use recommendations
• EPA registration

Meal Production

Marketing Needs
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http://www.ag.uidaho.edu/biofumigation/


