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ABSTRACT: The starches extracted from the tuber of some wild yam species (D, praehensilis, D hirtiflora. 

D.bulbifera (bulbil and tuber) D. multifera, D burkilliana, D. dumetorum and D. togoensis) picked in the Ivory 

Coast forest zone, have been studied according to their functional properties which included:  iodine absorption 

spectrum, viscosity, swelling and solubility, syneresis and clarity. These studies showed a wide variety of 

starches from one species to another at the morphological level. 
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I. INTRODUCTION 

Many researchers have studied the physicochemical properties of yam. Particular, the properties of yam 

starches which constituted with yam flour the major transformation products of yam  ( [1 ] [2 ] [3 ]  [4 ] [5] [6 ] 

[7 ]  [8 ] [9 ] [10 ]) These use of yam that showed its social, economic and scientific interest justified the study 
of some species of wild yam. This study was also a source of information on the properties of tuber and starches 

of these little known yams. Their Properties could be used for potential applications in industry. 

In terms specific the species of yam spontaneous Dioscorea praehensilis, D. hirtiflora, D. bulbifera (bulbil and 

tuber), D. burkilliana, D. togoensis, D. dumetorum, D. mangenotiana and D. minutiflora, commonly found in 

the forest in Ivory Coast, are examined in relation to their functional characteristics starches, to consider their 

use 

 

II. MATERIAL AND METHODS 
Starch was extracted from tuber of wild yam (Dioscorea) species Dioscorea praehensilis, D. hirtiflora, 

D. bulbifera (tuber; bulbil), D. burkilliana, D. togoensis, D. dumetorum, D. mangenotiana and D. minutiflora 

according to the method of Delpeuch et al [11].The morphology of starch granule was observed under a 

scanning. Electron Microscope (Cambridge Instrument Stereoscan 120 - England).The swelling test and of 

solubility was carried out according to the Method of Leach et al [12]. The state of the starch during cooking 

was characterized by its spectrum with iodine according to the method of Robin [13]. The viscosity of the starch 

was measured according to method of Mazur et al [14]  with Brabender viscoamylographe (Model No. 8025 - 

Brabender OHG, Duisburg, Germany). The preparation of the gels was made with 9 % m.s of suspension 

aqueous of starch the suspension was warmed during approximately 20 - 25 min under a low excitement by 

means of a heating magnetic agitator. The Measurement of the gels syneresis by the method described by 

Eliason and Kim [15] and Zheng Sosulski [16]   was used. The process of Graig et al [17] and Zheng et al [18] 

was used for determining the clarity of starch gels studied 
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Figure 1: Diagramm of strach extraction   [11] 

 

Dry starch 
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III. RESULTS & DISCUSSION 

 
Swelling reflecting the hydration capacity of the water-insoluble starch fraction .It is expressed in grams of 

water absorbed per gram of water-insoluble starch (g / g). Swelling of starches studied ranged from 5 g / g to16 
g / g at 95 ° C.  

 

 
 

 

The solubility is the percentage of starch dissolved. The solubility of starch studied is between 9.4% and 16.60% 

at 95 ° C. 
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Figure 2: Starch  granule swelling curves

Ф =38µm 



 
Technical Sheet Of Some… 

69 

 
 

The ratio of the optical density at 630 nm (wavelength of amylose) on the Optical density at 540 nm 

(wavelength of amylopectin), which characterizes the proportions of amylose and amylopectin in the aqueous 
suspensions of starch is between 1.12 (D. dumetorum) and 1, 29 (D. hirtiflora) 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 
                                            Figure 4 : Wild yam species starch suspensions absorption  

                                                                       Spectra in the iodine (400 to 700 nm at 95 °C 
 

The starches extracted from D. praehensilis, D.  togoensis and D. dumetorum have respectively falls of viscosity 

equal to 13.70; 6.70; 9.30 UB/min, indices of instability equal to -3.80; -2.90; -1.50 and the indices of gelation 

equal to: - 0.42; - 0.70; - 0.30. The starches extracted from D. hirtiflora, D. burkilliana and D. bulbifera have 

respectively falls of viscosity equal to: - 0.70; - 8.6; - 5.30 UB/min, of the indices of instability equal to: 0.25; 

0.90; 0.78: 0.73 and of the indices of gelation equal to: 0.19; 0.63; 0.20 and 0.55 
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Figure 3 : Starch granule solubility curves
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                                    Figure 5: Viscoamylogrammes of wild yam starch 

                            (9 % p/v) 

 

 

The syneresis sharply over one week and stabilized from the second week. The average of syneresis of each 

starch from zero at four weeks was respectively: 30% (D.dumetorum); 30.4% (D.praehensilis); 41.0% (D. 

hirtiflora); 43.3% (D. bulbifera bulbil); 46.0 % (D. burkilliana); 48.5% (D. togoensis); 54.2% (D. bulbifera 

tuber). It varies from 30% (D. dumetorum) to 54.2% (D. bulbifera tuber). 
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Figure 6:  Evolution of the syneresis of wild yam starch 

            gel kept during 4 weeks in the freezer at 6°C 
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The clarity ranged from 25% transmittance (D. bulbifera bulbil) to 39.60% Transmittance (D. togoensis). It 

evolved in following order: D. bulbifera bulbil <D. bulbifera tuber <D. hirtiflora <D. dumetorum <D. 

praehensilis <D. burkilliana <D. togoensis 
 

 

 

 

 

 

 

 

 

 

                                        
Figure 7:  Evolution of the clearness of wild yam starch gel  

           kept during 4 weeks in the freezer at 6°C 

 

 

IV. CONCLUSION 
Starches extracted from wild yam species studied were thermoresistant; provided lower viscosity and 

opaque gels. Their aqueous suspensions contained more or less amylose at high temperature and showed a 

tendency to retrogradation. Such properties could be positive factors for potential use of these little known yam 

species with the temperatures of empesage raised these starches would predispose as a good agent of texture of 

the high-temperature manufactured goods, as stabilisants of the highly sterilized products. The properties of 

these starches would determine their specific applications in the industry and would so favor their production 

and their use 
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