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Viscosi t y in heat ing- cool ing cycles

The major ity of foods are systems result ing from “cooking plant t issue components in excess of
water”.
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Some examples of RVA applicat ions
General pasting curve

Degree of cooking
Endosperm matrix (plant tissue matrix)

Emulation of retorting processing
High temperature general pasting method



Ther mor heological pr oper t ies of f lour / st ar ch

Extruded maize 
flour

• Container (l iquids/ sol ids, pastes).
• Heat ing/ cooling cycles.

• Time
• Temperatures
• Heat ing/ cooling rate

• Shear r ate.
• Measur e appar ent viscosi t y t hr ough tor que

deter minat ion.



Degr ee of “cooking”

Extruded maize 
flour

Extruded maize 
flour

Bouvier & Campanella (2014)



Endosper m har dness (plant  t issue mat r ix)

Soft endosperm Hard endosperm
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New RVA 4800

◉The RVA 4800 can run the same tests (<100 oC).
◉It also includes a high temperature test mode with:
○A magnet ically coupled drive (rare- ear th magnets).
○A self- pressur izing sealed vessel operat ing up to 140  oC.
○It s own disposable cans & paddles.

RVA 4800

Coupling with magnets

Paddle holder
with magnets

Decoupling l imi t  at  25000 cP at  140 oC



New RVA 4800

1. Remove standard coupling and fit  HT coupling onto tower
2. Place HT safety switch in the forward posit ion
3. Lower the ejector bobbin to its lowest  posit ion
4. Weigh sample and solvent  into canister
5. Insert  can through collar . Insert  paddle into paddle holder on lid assembly
6. Place lid assembly on can and t ighten onto collar
7. Insert  can into RVA and push down tower
8. After  test , remove canister and opt ionally place in stand to cool
9. Pull pressure release r ing to equalize pressure
10. Open can and remove paddle
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Applicat ions of t he new RVA 4800 

Past ing curves of corn starch showing greater thermal 
tolerance of the more highly cross- linked sample to 121 C 

retor t ing condit ions. 



Applicat ions of t he new RVA 4800 

Amylopect inAmylose Amylose chainsB2+B3A+B1

Amylopect in chains

• Restr icted granular  swelling
o AM- extender  (ae) maize starches.
o high- AM potato starches.
o pulse starches.
• Because of:
o glucan composit ion.
o AM/ intermediate mater ial and AP in teract ions. 
o t ie  chains (AM/ intermediate mater ial that  pass through 

the crystalline and amorphous lamellae).

Past ing curves of high amylose corn  starch.  



◉ Useful r heological indicator s in heat ing- cool ing cycles.

◉ Ther mor heological behavior  of cer eal t issues.

◉ Gener al past ing as a f inger pr int  for  degr ee of cooking. 

◉ Endosper m har dness (plant  t issue mat r ix). 

◉ Expanded RVA uses wi t h t he new RVA 4800. 

◉ Inf ini t e uses in t he food indust r y. 
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Any quest ions ?
Mario M. Martinez
Assistant Professor of Food and Biological Engineering
Food Biophysics and Health Lab
Biological Engineering Program | University of Guelph
Guelph | ON | Canada 

◉ mario.martinez@uogueph.ca

Thanks!
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