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Highlights 

► When seeds absorbs water and increases in volume due to an increase in seed 
length, their sphericity was decreased. But the seeds that increased their size occurred 
with increasing their width; sphericity was increased with increasing moisture 
percentage. 
 
► At low moisture levels (10 percent) for seeds that true density was lower than  
1 gr.cm-3, there was an inverse function between true density and moisture. 
 
► Higher moisture content increases the water present in the seeds and the material 
has a greater force of friction with the contact. 
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Other Information (including tables and figures) 

Results showed that seed size was varied in different plants. In black cumin, seed 
volume increase after water absorption was be achieved through increasing seed 
length. The increase of length and width seed had no influence in medicinal 
pumpkin. Increase in milk thistle seed size due to water absorption was occurred by 
increasing in width and thickness. But for artichoke seeds increasing were due to 
length and thickness increase. However, the three dimensions of length, width and 
thickness of the fennel seeds had impact on increasing the volume. At low moisture 
levels (10 percent) for seeds that true density was lower than 1 gr.cm-3, there was an 
inverse function between true density and moisture. In this study true density of 
seeds in low moisture level (10 pecent) was more than 1 gr.cm-3 for all five medicine 
plants. 

Importance 

To design and optimization a machine for handling, cleaning, conveying and 
storing, the physical attributes and relationships should be known. In addition to 
designing the perfect machine, the physical properties of seeds are important in food 
science and crop science. Seeds shape and size, bulk density, true porosity and 
coefficient of friction seeds are the most important physical characteristics that are 
affected by seed moisture. The bulk density is used to determine the capacity of 
storage and transport, while the true density is useful to design proper separation 
equipment. The frictional properties as the angle of repose and coefficient of friction 
are recognized by engineers as important properties for the design of storage 
structures. 

Introduction (Hypothesis and aims) 

It has done some researches associated with changes in physical properties 
because of changing seed moisture. Physical properties are evaluating for some 
plants such as rice, soybean, canola ets. However in this context data is very little for 
medicines plants. So aim of this study was to measure physical properties of milk 
thistle, medicinal pumpkin, fennel, black cumin, and artichoke to design cleaning, 
storage, transpirations, sowing and harvest equipments.    


