
Understanding the functional properties of starch from the “Malanga” 

grown in Cuba. Comparison of starch from corms and cormels

PhD candidates: Jehannara Calle, Yaiza Benavent and Raquel Garzón

Prof.: PhD. Cristina M. Rosell



www.iata.csic.es 

Laboratory 109

Cereals



www.iata.csic.es 

Common names of Malanga worldwide
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Xanthosoma sagitifulium

Mafafa, Otoe, Malanga, Cocoñame, Ocumo, Bore, 

Yautía, Chonque, Macabo, Rascadera, Quequisque 

and Tania

Colocasia esculenta

Mexico: Taro

Brazil: Cará

Dominican Republic: Yautía coco

Puerto Rico, Guatemala, Honduras, Spain and Cuba: Malanga 

Canary Islands and Costa Rica: Yam

http://www.fao.org/faostat/es/#data/QC/visualize
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World production of Malanga
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State of the art. Search engines: Web of science, Google scholar and 

Scopus
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13.400 results: flour and products (0.05s)

3.000 results: starch (0.21s) 

349 articles: flour and products

59 articles: starch  
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Different researches about flour and starch 
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Starch corms  

Flour corms  
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Different researches about baked goods 

It is not specified (corms and cormels)

(Tijani et al., 2016)

Review (Darko et al.,2014)

 reduce postharvest losses

 food security problems 

Flour Composite (wheat and malanga)

baked goods 
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In Cuba 
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Corms transformation 

Darko et al., 2014

Cormels (human consumption)

Corms (guarantee further farming)

 Rich in starch 

 Small granules 

 Highly digestible 
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The consumption way 

Mashed

Fried

Boiled

Malanga Flour   

Baked goods 

Infant formula  Malanga starch

Gluten free products

Rhizome
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Nowadays

What can we do?

New products
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Aim

To evaluate the potential of corms as a source of starch and the comparison of

the functional properties of the starches from the corms and cormels of the

same species.
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Cleaning and peeling 

Cutting (1cm) 

Drying (50°C, 24 h) 

Sieving (Max. 30 % ≥ 300 µm)

Flour washing and filtering (1:10) 

Centrifuging (12 500 rpm, 5 min, 4 °C)

Lyophilizating (5h)

Starch isolated

Starch

Corms and cormels  

MX-2007  

Materials and methods 
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Physical and chemical properties of starch 

Colour determination 

(Minolta CR210, scale CieLab)
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Scanning electron microscopy

(JSM 5200)

Content of amylose/amylopectin
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Gel thermal and pasting properties

Gelatinization properties (DSC)

Viscosity profile 

RVA-4500; AACCI Method 61-02.01
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Software Statgraphics Centurion XVI.I

ANOVA Multifactorial 

Statistics analysis 
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Color characteristics

L* a* b*

X. corms 98.2±1.39 -0.11±0.03a 1.1±0.14a

X. cormels 97.7±0.10 -0.03±0.02b 1.9±0.16b

P-value 0.5418 0.0189 0.0042
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+ L*

- a* y b* 

(Himeda et al., 2012; Aboubakar, 2008)

Xanthosoma cormels Xanthosoma corms 

Results
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Morphology of the malanga starch 
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Corms (a) and cormels (b) malanga granules at lower (2 000x) magnifications, c and d at medium (5 000x) and e

and f at higher (10 000x) magnifications, respectively.

Polygonal, irregular shapes 

Granules diameters ranged from 1 to 5 μm

Main  differences: cormels’ starch appeared as big 

aggregates where small granules were glued to each other 

Amylase leached out and they acted as gluing material Dura

and Rosell (2014)
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To (°C) Tp (°C) Tc (°C) ΔH (J/g)

X. cormels 74 ±0.25b 79±0.35b 87±0.48 18.82±1.37

X. corms 72±0.28a 76±0.35a 86±0.04 16.80±0.19

P-value 0.0109 0.0122 0.0748 0.1759

Gelatinization parameters of starches determined by the DSC 

plots
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It needs more temperature to start the gelatinization process

Thermal transition at lower temperatures 

low enthalpy values
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Pasting forming 

RVA profiles of the corm and cormels starch

Setback and breakdown

(higher amylose contents 

cormels: 27.65 %)
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Conclusions

Physicochemical properties of corm and cormels starches from the same

species, were significantly different which open the possibility to exploit both

starches depending on their physicochemical properties.

19



www.iata.csic.es 

Other studies

Different formulas of gluten free bread using Malanga flour from corm

and cormels were developed.

 It was studied the use of Malanga flour from corm and cormels to

develop basal formula for infants, elderly and people with special diet.

20



www.iata.csic.es 

Acknowledgements

The financial support of the Spanish Ministry of Economy and 

Competitiveness (AGL2014-52928-C2-1-R) and the European Regional 

Development Fund (FEDER). Spain 

 Institute of Agrochemistry and Food Technology. Spain

National Institute of Tropical Food Research Farms in Cuba to provide 

raw materials. Cuba 

 Food Research Institute for the Food Industry. Cuba 

21



Thank you 


