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Measurements on Starches

Fig. 1 (a) Helmholtz arrangement under the microscope with capillary �p. (b) Magne�c field distribu�on around the setup and between metal cores (c). (d)Generalized Maxwell model GM 

(le�) and generalized Kelvin-Voigt model GKV (right) with 5 elements for descrip�on non-Newtonian liquids.

Fig. 2 Creep curves of normal (le�) and waxy (right) corn starches. Color bands represent the standard error of the mean of 5 independent measurements for each corn starch. Photos above and 

below the creep curves indicate the ferrofluid droplet in starch at t=0 s (in absence of magne�c field) and t=5 s (in presence of magne�c field) �me point. In all photos the ferrofluid dropet is 

injected in 7 g/100 mL corn starches. Scale bars are 30 µm. Values in tables represent capillary stress Ecap of ferrofluid [1], instantaneous elas�city Ein and viscosity ηin, delayed elas�city Ed  and 

viscosity ηd, respec�vely (see Fig 1d).
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Here, we use a microrheometer setup that is based on pL-ferrofluid droplet deformation 
method [1] in presence of a constant magnetic field for measuring viscoelastic 
properties normal (NC) and waxy (WC) corn starches [2]. Our setup represents 
Helmholtz arrangement (Fig. 1a) that generate a homogeneous magnetic field (Fig. 1b 
and c) between two electromagnetic coils. Viscoelastic properties of starch can be 
expressed as a set of dashpots and springs. While starches are non-Newtonian liquids, 
the generalized Maxwell model (GM) (Fig. 1d left) should be used. There is the 
relationship between GM and generalized Kelvin-Voigt model (GKV) (Fig. 1d right) 
with 5 elements (3 springs and 2 dashpots) [3]. Therefore, for simplification of data 
analysis in experiments we used GKV model and then transform all parameters to GM 
model.
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