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1 Deoiled Mustard Cake 
Three principal varieties of mustard are grown in this region - sarson, toria and rai while many more exist in 
the gene-pools1. They differ significantly from the species and varieties grown in North America, in the plains 
of Europe and in China (generally Brassica oleracea,  B. rapa, B. napus, B. juncea, B. carinata, B. nigra and 
Sinapis alba), in erucic acid2 content and available quantity and variety of isothiocyanates3. The latter, 
together with sinapine, tannin, VOT4 and some anti-nutrient factors, are obstacles to large scale incorporation 
of deoiled mustard cake in poultry feed. When this is attempted, these substances are known to induce 
unpalatability, growth retardation, thyroid gland enlargement, low feed efficiency and reproductive problems.  
 
Deoiled mustard cake is produced in large quantities in South Asia - significantly in the plains of India, semi-
arid areas of Rajasthan and plains of Pakistan, and in Bangladesh from cultivated (and imported) seed. 
Together this region produces and consumes over 20% of the global mustard crop.  
 
A variety of deoiled cakes needs to be incorporated into poultry feed to provide a balance of cost and 
nutrients. This, and the availability of large quantities of mustard oilseed cake in this region, point to the 
economic importance of a suitable technology to allow its largescale use in poultry feed formulations.   

2 Available Research  
Tangtaweewipat et al5,  working at Chiang Mai University farm with untreated,  dried mustard meal on Arbor 
Acres 707 DOC's reported in 2004 that  it could be incorporated in broiler diet at 10% during 2-7 weeks of 
age or at 20% only in week 7 with no adverse effect on carcass quality, although there was some enlargement 
of the thyroid gland. This appears to set the upper level for inclusion of the untreated cake in poultry diets. 
 
By adjusting heat and pressure to appropriate levels during the extraction of oil from mustard seed, Sakai and 
Ebisawa6 have shown that they are able to remove the pungency and fatty material from mustard seeds 
leaving mustard flour (ground from the defatted seed) which has a high protein content.  
 
Hydamaka7, working at the Department of Food Science, University of Manitoba, showed that 40 minutes at 
a temperature of 40 deg C in the presence of ascorbic acid as catalyst and a 35% buffer, maximized the 
release of isothiocyanates from their glucosinolate conjugates - the form in which they are stored in the seeds. 
The isothiocyanates can then be easily stripped off by heating. 

3 Crop Strategy Implications 
Isothiocyanates are released enzymatically when the seed is crushed in the presence of water.  Reaction 
duration, temperature, pH, buffer and catalyst, all affect this reaction. When the optimum mix of these factors 
is ultimately found, an industrial process would be available that would (a) produce an appropriate component 
for poultry meal and (b) improve the extraction economics further through  recovery of  isothiocyanates 
which have potential as important antifungal, or insect biocides. Biocides are high-value products. Currently 
there are no alternative products on the market and it is difficult to forecast how biocides will or can 
substitute other pest or weed control products in the future8. 
 
Sinapis alba seed contains volatile isothiocyanates while B. juncea seed contains non-volatile 
isothiocyanates. These proportions vary according to species, varieties and agronomy. The nature and 
volatility of the enzyme-produced isothiocyanate of a variety or species of mustard is important in the 
strategy of making its cake useful in poultry feed. If you aim to use significant quantities of mustard cake in 
future, first examine the mustard variety grown in your area. 
 
Certain varieties of mustard are high in erucic acid9 content. These (HEA) seeds bestow an important 
advantages in industrial use of their oil, especially as a substitute for petroleum  products. USDA10 plans large 
acreages of HEA varieties in Kansas State as a substitute for petroleum derived lube oils and hydraulic fluids. 
This strategy differs from those of Canada and Europe where the varieties are grown mainly for edible 
purposes and so are low erucic acid types. Purely as an industrial oil crop, mustard is more important than 
soybean as it contains twice the amount of oil per Kg of seed. If successful, this move could divert large 
acreages from soybean to mustard in the US, with resultant impact in the global poultryfeed industry.  
 
And if these efforts succeed, what is likely to happen in South Asia, with its high erucic acid content crop? 
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