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Background. The retrogradation which occurs during the processes food storage is an es-
sential problem in food industry. In this study, the ability to retrogradate of native starches 
and maltodextrins of different botanical origin was analysed. 
Material and methods. The materials were starches of various botanical origin, including 
commercial samples: potato, tapioca, wheat, corn, waxy corn starches, and laboratory iso-
lated samples: triticale and rice starches. The above starches were used as material for 
laboratory production of maltodextrins of medium dextrose equivalents (DE in the range 
from 8.27 to 12.75). Starches were analysed for amylose content, while the ratio of non-
branched/long-chain-branched to short-chain-branched fractions of maltodextrins was 
calculated from gel permeation chromatography data. The susceptibility to retrogradation 
of 2% starch pastes and 2% maltodextrin solutions was evaluated according to turbidimet-
ric method of Jacobson. 
Results. The greatest starch in turbidance of starch gels was observed within initial of the 
test. days. Initial retrogradation degree of cereal starches was higher than that of tuber and 
root starches. The waxy corn starch was the least prone to retrogradate. The increase  
in turbidance of maltodextrin solutions were minimal. Waxy corn maltodextrin was not 
susceptible to retrogradation. Among other samples, the lowest susceptibility to retrogra-
dation after 14 days was found for rice maltodextrin, while the highest for wheat and triti-
cale maltodextrin. 
Conclusions. On the basis of this study, the retrogradation dependence on the kind of 
starches and the maltodextrins was established and the author stated that all the maltodex-
trins have a much less ability to retrogradation than the native starches. 
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INTRODUCTION 

Retrogradation plays an important role in forming consumers’ utility of food prod-
ucts. It is usually described as recrystallization during storage after starch pasting. The 
change in crystalline structure after pasting involves the formation of ordered double-
helical structure from amorphous glucans [Kulik and Haverkamp 1997]. 

Retrogradation is induced by low temperature, high amylose content and the pres-
ence of polar substances, such as salts [Nebesny 1991]. On the other hand, the surfac-
tants hinder retrogradation. Overall starch susceptibility to retrogradation is also con-
trolled by its molecular weight, concentration, temperature, and presence of non-starch 
components (salts, saccharides, lipids, acids, hydrocolloids, surfactants) [Durán et al. 
2001, Jacobson et al. 1997, Sandhu and Singh 2007, Smits et al. 2003]. In consequence 
of retrogradation the intermolecular distances between starch molecules diminish. This 
leads to the removal of water from gel, and in consequence dehydration of the material. 
The phenomenon could be observed as occurrence of water on gel surface, known  
as synaeresis [Karim et al. 2000, Napierała 1998]. 

During storage of starch gel, especially at low temperature, insoluble starch – espe-
cially amylose – precipitates [Karim et al. 2000, Napierała 1998]. Retrogradation occurs 
not only in amylose fraction but also amylopectin from gelatinized granules. Associa-
tion of linear amylose molecules takes place quickly at the first stage of retrogradation, 
while slow increase in starch gel rigidity is attributed to amylopectin crystallization 
[Zobel 1988]. This process is also faster at low temperature. Significant acceleration 
may be obtained by repeated cycles of freezing and thawing of starch gel [Colwell et al. 
1969, Fortuna and Juszczak 1998, Jankowski 1990]. It was found that cereal starches 
are more prone to retrogradation than potato, and in the cases of bimodal distribution 
small granules are less susceptible to this process than large granules and non-fraction-
ated starch [Fortuna and Juszczak 1998]. 

The aim of the study was to evaluate the susceptibility to retrogradation of starches 
of various botanical origin and the corresponding maltodextrins produced on laboratory 
scale. Before the actual evaluation basic characteristics of the studied material were 
examined. 

MATERIAL AND METHODS 

The material consisted of starches of various botanical origin, consisting of com-
mercial samples: 

– potato starch “Superior” (Przedsiębiorstwo Przemysłu Ziemniaczanego S.A. in 
Niechlów) 

– wheat starch (Przedsiębiorstwo Przemysłu Ziemniaczanego S.A. in Niechlów) 
– corn starch (National Starch & Chemical) 
– waxy corn starch (National Starch & Chemical) 
– tapioca starch (National Starch & Chemical) 

and laboratory isolated samples: 
– triticale starch (variety Pronto s-elita, cultivated at Danko-Horyń) 
– rice starch from rice flour originated from Thailand. 
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The starches were used to produce maltodextrins on laboratory scale, by enyzmatic 
hydrolysis with commercial preparation BAN 240 L produced by Novozymes (Den-
mark). The suspension at 25°C was treated with 0.025 cm3 of enzymatic preparation 
BAN 240L and heated in 40 minutes to reach 84°C. The temperature was controlled all 
the time, and the mixing rate was 550 rpm. By modifying reaction time (under optimal 
conditions – 84°C) depending on susceptibility of starch to enzymatic hydrolysis, the 
maltodextrins with medium dextrose equivalents were obtained (DE in the range from 
8.27 to 12.75). The value of dextrose equivalent was evaluated by Schoorla-Regen-
bogen method [PN-78/A-74701 1978].  

Initial starches were analysed for amylose content according to Morrison and 
Laignelet [1983]. In the maltodextrins the ratio of non-branched/long-chain-branched to 
short-chain-branched fraction was calculated from gel permeation chromatography data. 
GPC analysis was performed by using four columns with following sizes and gels 
[Sephacryl/Pharmacia]: 

– diameter 16 mm, length 35 cm, filled with S-200 
– diameter 16 mm, length 88 cm, filled with S-200 
– diameter 16 mm, length 88 cm, filled with S-500 
– diameter 16 mm, length 88 cm, filled with S-1000. 

For calculation of molecular weight, pullulan standards P-10, 50, 200, 800 (Shodex 
Standard, Macherey-Nagel) were applied, which were corresponding to molecular 
weights: 12.200, 48.000, 186.000 and 853.000 Da. The standards at quantity 5 mg were 
dissolved in 2.5 cm3 distilled water and put on the columns [Praznik et al. 1983, 1987]. 
GPC analysis was performed at ambient temperature by using 0.003 M sodium carbon-
ate as an eluent (flow rate 16.5 cm3/h). The eluate was divided in fraction collector in 
130 fraction with volume 5 cm3 each. Fraction analysis included: 

– determination of total carbohydrates by anthrone method, measuring the absorb-
ance at λ = 540 nm [Morris 1948] by using Specord M 42 (Carl Zeiss, Germany) 
spectrophotometer 

– determination of iodine-starch complex, at wavelengths λ = 525 nm and 640 nm 
[Praznik et al. 1983] 

– determination of apparent amylose in each of the fractions. Blue value was used 
as an indicator of amylose content (BV), which is defined as the absorbance of io-
dine diluted in 100 cm3 of water by 10 mg of starch (d.m.). It is calculated as fol-
lows: 

BV = A·10 mg/d.m. 

where: 
A – absorbance at λ = 640 nm, 
d.m. – dry mass in 100 cm3 of measuring solution [mg]. 

Total carbohydrate content was used as dry mass for each of the analysed fractions 
[Morris 1948], and the formula was adjusted to the volume 5 cm3. 

By means of turbidimetric method, according to Jacobson et al. [1997], the suscepti-
bility to retrogradation of 2% starch pastes and 2% maltodextrin solutions was evalu-
ated. The studies were performed at 8°C. 
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RESULTS AND DISCUSSION 

Table 1 contains the results of amylose content. It was measured because of many 
reports which demonstrate that the retrogradation susceptibility depends on the amylose 
level [Fredriksson et al. 1998, Hoover 2001]. The highest content of linear glucans was 
observed in potato starch, while the lowest in waxy corn. The level of amylose reported 
here for potato starch is slightly higher than in the studies of Fortuna and Juszczak 
[1998], and even more as compared to results of Swinkels [1985]. The content of amy-
lose in triticale starch is slightly lower than in the reports of Gambuś et al. [1992] and 
Fortuna and Juszczak [2000]. It could be caused by the varietal differences between 
analysed samples. Gambuś et al. [1992] examined starch from triticale variety Ugo, 
Fortuna and Juszczak [2000] – variety Bolero, and the presented results refer to the 
variety Pronto s-elita. Amylose content in tapioca starch is higher than reported by 
Swinkels [1985] and Fortuna and Juszczak [2000]. In case of corn starch slightly lower 
values are given by Fortuna and Juszczak [2000], while Swinkels [1985] and Rahman  
et al. [2000] report higher amylose levels. Examined rice starch is less abundant in amy-
lose than samples from the studies of Jane et al. [1996] and Schierbaum et al. [1991], 
and its values are only a half of those reported by Fortuna and Juszczak [2000] and 
Rahman et al. [2000]. In case of wheat starch the data correspond well to those observed 
by Fortuna and Juszczak [2000]. The level of amylose in waxy corn starch is also in the 
limits reported by these authors. According to Jane et al. [1996] such starch contain 
amyloze at levels from 0 to 2%.  

Table 1. Amyloses content of native starches 

Kind of starch  Amylose content, g/100 g d.m. 

Potato 29.6 

Tapioca 21.5 

Wheat 20.0 

Triticale 21.8 

Corn 19.8 

Waxy corn 1.0 

Rice 7.2 

 
It is worth of noting that various methods were used to measure amylose content  

in starch. The reported data are based on the method of Morrison and Laignelet [1983], 
which allow to measure so called apparent amylose. During the measurement some 
interference of lipids present in the sample could be found [Knuston 1999]. 

After examination of native samples, the maltodextrins were obtained on laboratory 
scale, and DE corresponding to those hydrolysates were given in Table 2.  

In order to obtain maltodextrins with medium DE, in the range between 8.27  
to 12.75 the time and dosage of the enzymes were adjusted (Table 2). In the case of potato 
starch, which is least prone to the action of α-amylase, the time was extended. The resis-
tance of this starch to the action of enzymes is reported by many authors [Fuwa et al. 
1977, Sawicka-Żukowska et al. 1999]. The shortest times of enzymatic action were  
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Table 2. Selected physico-chemical properties of maltodextrins 

Kind of maltodextrin DE value 
Time of hydrolyse 

min 
Amount of fraction nb/lcb 

% 
Amount of fraction scb 

% 

Potato 8.73 15* 1.1a 98.9a 

Tapioca 11.64 10 1.6a 98.4a 

Wheat 12.75 5 1.0a 99a 

Triticale 9.13 15 3.4 96.6 

Corn 8.27 15 5.1 94.9 

Waxy corn 8.84 10 0.2 99.8 

Rice 9.06 15 1.2a 98.8a 

*Double dosis of enzymatic preparation was applied. 
Values in the table marked with the same letters do not differ statistically at the level of significance  

α = 0.05. 

applied in the case of wheat maltodextrin. According to Wjibenga [1991] wheat starch  
is hydrolysed fastest, among various starchy materials. This view is also supported  
by other sources [Fortuna et al. 2001, Gallant et al. 1972, Rojas et al. 2001, Sawicka- 
-Żukowska et al. 1999].  

Maltodextrins are starch hydrolysates, so the determination of amylose would be  
in this case misleading. However, in case of hydrolysates the iodine affinity could still 
be applied in order to classify non-branched/long-chain-branched glucans, that have 
higher absorbance at λ = 640 nm or bigger ratio A640/A525 and short-chain-branched 
fraction with higher absorbance at λ = 525 nm and lower ratio A640/A525 [Huber and 
Praznik 1984]. In Table 2 the results of GPC data are give, and the amounts of nb/lcb 
and scb fractions are reported. The lowest content of nb/lcb, and the highest scb glucans 
was found for maltodextrin derived from waxy corn starch. Figure 1 demonstrates the 
molecular weight distribution of the maltodextrins with the numbers of collected frac-
tions. Chromatography data clearly indicate, that in analysed samples there are no glu-
cans with molecular weights in the range between 107-108. Oligosaccharides are appar-
ent only at approximately 60 analysed fraction. In the case of waxy corn maltodextrin 
the small shift towards higher average molecular weights could be observed.  

Figures 2 and 3 represent the retrogradation ability of 2% starch pastes stored for 21 
and 2% maltodextrin solutions stored for 14 days. Turbidimetric analysis of retrograda-
tion allows to obtain the qualitative description of this process. The effect of storage was 
represented on graphs as turbidance changes. Turbidimetric assessment of retrograda-
tion [Jacobson et al. 1997] allows to distinguish between starches and maltodextrins. 
Initial turbidity measurement, as in the work of Jacobson et al. [1997], allowed to divide 
the native starches into three groups (Fig. 2). First included potato and tapioca starches, 
which displayed low turbidity, the second waxy corn starch, and the third wheat, triti-
cale, corn and rice starches. Similar results were obtained by Craig et al. [1989]. Initial 
retrogradation degree of cereal starches was then higher than tuber and root starches. 
Such a dependence was already mentioned by Błaszczyk et al. [2001]. The highest 
change in turbidity was observed in two first days for majority of starches, with the excep-
tion of tapioca starch, where it increased mainly between 3rd and 7th day. According  
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Fig. 1. Gel permeation chromatography of maltodextrins. From the bottom in the order: waxy 
corn, corn, wheat, triticale, rice, tapioca, potato. On the y-axis total content of carbo-
hydrates in the fractions 

 

Fig. 2. The susceptibility of 2% starch gels to retrogradation in temperature 8°C 
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Fig. 3. The susceptibility of 2% solution of maltodextrin to retrogradation in temperature 
8°C: MP – potato maltodextrin, MT – tapioca maltodextrin, MW – wheat malto-
dextrin, MTr – triticale maltodextrin, MC – corn maltodextrin, MWC – waxy corn 
maltodextrin, MR – rice maltodextrin 

to Milles et al. [1985] and Zhang and Jackson [1992] the association of linear amylose 
molecules occurs rapidly in the first stage of retrogradation, while slow increase  
in rigidity of ageing gel, should be ascribed to amylopectin crystallisation. In this study 
the highest increase in turbidity over the whole time of analysis was observed for potato 
starch, which was most transparent on the first day, and most opalescent on the last day. 
Wheat, triticale and rice starches revealed turbidity on the same level for the whole time 
of experiment, so their susceptibility to retrogradation was similar. The analysed waxy 
corn starch was least prone to retrogradation, which confirms earlier reports of Jacobson 
et al. [1997], Raulet et al. [1990] and Swinkels [1985] . 

Figure 3 represents the results of retrogradation susceptibility of 2% maltodextrin 
solutions stored at 8°C. It could be observed that the degree of retrogradation was only 
slightly changed during following days, and that the highest increase of turbidity was 
found for potato maltodextrins (which corresponds to native potato starch). In case  
of waxy corn maltodextrin no increase in turbidance was noted for the whole period  
of analysis. 

Retrogradation depends on molecular changes in the examined starch hydrolysates. 
Its rate is mainly detrermined by the chain length of biopolymer [Pfannemüller 1992]. 
In case of potato, tapioca, wheat and triticale maltodextrins it could be found, that the 
change in turbidity at the initial stage of analysis was higher than for native starches. 
This increase in the initial rate of retrogradation could be caused by greater mobility  
of short amylopectin fragments, and smaller changes in the dimension of linear glucans 
present in solution. Due to the hydrolysis amylopectin fragments were reduced  
to the size of amylose, but they have still unhydrolysed side-chains. Shorter amylopectin 
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fragments could faster form centers of crystallization and increase volume of the crys-
tals [Zhang and Jackson 1992]. Figure 3 suggests that waxy corn maltodextrin was not 
susceptible to retrogradation. GPC analysis of this sample revealed the lowest percent-
age of linear oligosaccharides, and long chains of amylopectin with the affinity to io-
dine. Among other samples, the lowest susceptibility to retrogradation was found for 
rice maltodextrin, and the highest for wheat and triticale.  

The existing literature contains only data on the influence of maltodextrin on retro-
gradation of starch. Wang and Jane [1994] examined the impact of glucose, fructose, 
maltose, sucrose and maltodextrins on retrogradation of starch. Addition of fructose 
caused the major increase in retrogradation as compared to glucose, maltose, sucrose 
and maltodextrins during storage at temperature 2° and –20°C. The retrogradation of 
maltodextrin solutions of different concentration was also studied, and it was shown, 
that at concentration 40% the retrogradation at 2°C may be observed after 7 days of 
storage, while at low concentrations (6, 9, 26 i 29%) it doesn’t occur even after 21 days. 
Rojas et al. [2001] state, that maltodextrins of low dextrose equivalent (DP 3-7) could 
be responsible for retardation of bread staling. The same observation could be supported 
by a fact, that oligosaccharides with a DP 3-5, according to Durán et al. [2001], decrease 
retrogradation enthalpy. Studies of other authors indicate, that sugars (glucose, fructose, 
maltose) inhibit retrogradation of rice and potato starch [Chang and Liu 1991, Katsuta et 
al. 1992, Kohyama and Nishinari 1991]. Hydrogen bonds between starch chains lead to 
crystallization, which could be modified by saccharides, that cause a decrease of retro-
gradation rate.  

Summarising it could be stated that maltodextrins used at low concentrations may be 
used as additive to food products, that could retard retrogradation of starch. 

CONCLUSIONS 

1. All the applied maltodextrins revealed much lower susceptibility to retrogradation 
as compared to corresponding native starches.  

2. Basing on the turbidity data it was observed that the susceptibility of starch to ret-
rogradation after 21 days was as follows potato > wheat, triticale, rice, corn > tapioca > 
waxy corn. 

3. Turbidimetric method allowed to rank the retrogradation susceptibility of malto-
dextrins after 14 days in the following order: triticale > wheat > tapioca > corn > rice, 
potato > waxy corn. 

4. The addition of low levels of maltodextrins to food products may prevent to some 
extent the retrogradation of starch. 

REFERENCES 

Błaszczyk W., Fornal J., Lewandowicz G., 2001. Changes in microstructure of native starches and 
starch acetates of different botanical origin during retrogradation. Pol. J. Food Nutr. Sci. 10, 
51, 55-62. 

Chang S.M., Liu L.-Ch., 1991. Retrogradation of rice starches studied by differential scanning 
calorimetry and influence of sugars, NaCl and lipids. J. Food Sci. 56, 564-566, 570. 



Retrogradation of starches and maltodextrins of origin various 

Acta Scientiarum Polonorum, Technologia Alimentaria 9(1) 2010 

79 

Colwell K.H., Axford D.W.E., Chamberlain N., Elton G.A.H., 1969. Effect of storage tempera-
ture on the aging of concentrated wheat starch gels. J. Sci. Food Agric. 20, 550-555. 

Craig S.A.S., Maningat C.C., Seib P.A., Hoseney R.C., 1989. Starch paste clarity. Cereal Chem. 
66, 173-182 [after Jacobson M.R., Obanui M., Becuiler J.M. 1997. Retrogradation of starch 
from different botanic sources. Cereal Chem. 74, 5, 511-518]. 

Durán E., León A., Barber B., Benedito de Barber C., 2001. Effect of low molecular weight dex-
trins on gelatinization and retrogradation of starch. Eur. Food Res. Technol. 212, 203-207. 

Fortuna T., Juszczak L., 1998. Retrogradacja skrobi rozsegregowanej pod względem wielkości 
ziaren [Retrogradation of starches separated in respect of granule size]. Zesz. Nauk. AR Krak. 
324, Technol. Żywn. 10, 31-39 [in Polish]. 

Fortuna T., Juszczak L., 2000. Wybrane właściwości skrobi różnego pochodzenia [Some phys-
icochemical properties of starches of different origin]. Zesz. Nauk. AR Krak. 367, 39-50 [in 
Polish]. 

Fortuna T., Juszczak L., Sobolewska-Zielińska J., 2001. Wybrane właściwości fizykochemiczne 
maltodekstryn [Some physicochemical properties of maltodextrins]. In: Materiały XXXII 
Sesji Naukowej KTChŻ PAN Warszawa [CD; in Polish]. 

Fredriksson H., Silverio J., Andersson R., Eliasson A.-C., Aman P., 1998. The influence of amy-
lose and amylopectin characteristics on gelatinization and retrogradation properties of differ-
ent starch. Carbohydr. Polym. 35, 119-134. 

Fuwa H., Nakajima M., Hamada A., 1977. Comparative susceptibility to amylases of starch from 
different plant species and several single endosperm mutants and their double – mutant com-
binations with oaque-2 imbred Oh43 maize. Cereal Chem. 54, 2, 230-237. 

Gallant D., Mercier C., Guilbot A., 1972. Electron microscopy of starch granules modified by 
bacterial α-amylase. Cereal Chem. 49, 3, 354-365. 

Gambuś H., Nowotna A., Krawontka J., 1992. Effect of triticale starch graininess on its physicol-
chemical properties. Pol. J. Food Nutr. Sci. 43, 25-31. 

Hoover R., 2001. Composition, molecular structure, and physicochemical properties of tuber and 
root starches: a review. Carbohydr. Polym. 45, 253-267. 

Huber A., Praznik W., 1984. Characterization of branching-characteristics of starch-glucans by 
means of combined application of complexation, enzymatically catalyzed modification, and 
liquid-chromatography. J. Liq. Chrom. 17(18), 4031-4056. 

Jacobson M.R., Obanui M., Becuiler J.M., 1997. Retrogradation of starch from different botanic 
sources. Cereal Chem. 74, 5, 511-518. 

Jane J., Kasemsuwan T., Chen J.F., 1996. Phosphorus in rice and other starch. Cereal Foods 
World 41, 11, 827-832. 

Jankowski T., 1990. Termodynamiczna i mechaniczna charakterystyka kleikowania i retrograda-
cji skrobi w ziarnie pszenicy i ziemniakach [Termodynamical and mechanical characteristics 
of starch pasting and retrogradation in wheat granules and in potatoes]. Rocz. AR Pozn. 204,  
7-10 [in Polish]. 

Karim A.A., Norziah M.H., Seow C.C., 2000. Methods for study of starch retrogradation. Food 
Chem. 71, 9-36. 

Katsuta K., Nishimura A., Miura M., 1992. Effects of saccharides on stabilities of rice starch gels. 
II. Oligosaccharides. Food Hydrocoll. 6, 4, 387-398. 

Knuston C.A., 1999. Evaluation of variations in amylose-iodine absorbance spectra. Carbohyd. 
Polym. 65-77. 

Kohyama K., Nishinari K., 1991. Effect of soluble sugars on gelatinization and retrogradation of 
sweet potato starch. J. Agric. Food Chem. 39, 1406-1410. 

Kulik A., Haverkamp J., 1997. Molecular mobility of polysaccharide chains in starch investigated 
by two-dimensional solid – state NMR spectroscopy. Carbohydr. Polym. 34, 49-54. 

Milles M.J., Morris V.J., Orford P.D., Rong S.G., 1985. The roles of amylose and amylopectine 
in gelation and retrogradiation of starch. Carbohyd. Res. 135, 257-269. 

Morris D.L., 1948. Quantitative determination of carbohydrates with dreywoods anthrone reagent. 
Science 107, 254-255. 



J. Sobolewska-Zielińska, T. Fortuna 

www.food.actapol.net 

80

Morrison W.R., Laignelet B., 1983. An improved colorimetric procedure for determining appar-
ent and total amylose in cereal and other starches. J. Cereal Sci. 1, 9-20. 

Napierała D.M., 1998. Obserwation on the ageing of potato starch pastes modified with complex-
ing agent. Żywn. Technol. Jakość 4, 17, 179-180. 

Nebesny E., 1991. Enzymatyczna hydroliza natywnej i modyfikowanej skrobi [Enzymatic hy-
drolysis of native and modified starch]. Zesz. Nauk. 618. Rozpr. Nauk. 151 [in Polish]. 

PN-78/A-74701. Hydrolizaty skrobiowe (krochmalowe). Metodyka badań [Starch hydrolysates 
(starch). Methods of analysis]. 1978. [in Polish]. 

Pfannemüller B., 1992. Struktura i właściwości skrobi [Structure and properties of starch]. In: 
Materiały IV Letniej Szkoły Skrobiowej – Problemy modyfikacji skrobi. Zawoja, 63-78  
[in Polish]. 

Praznik W., Beck R.H.F., Eigner W., 1987. New high-performance gel permeation chroma-
tographic system the determination of low-molecular-weight amyloses. J. Chromatogr. 387, 
467-472. 

Praznik W., Smidt S., Ebermann R., 1983. Gelchromatographische Untersuchungen an hydoly-
tisch abgebauten Amylosen. Starch/Stärke 35, 58-61. 

Rahman S., Li Z., Cochrane M.P., Appels R., Morell M., 2000. Genetic alteration of starch func-
tionality in wheat. J. Cereal Sci. 31, 91-110. 

Raulet P., MacInnes W.M., Gumy D., Würsch P., 1990. Retrogradation kinetics of eight starches. 
Starch/Stärke 42, 3, 99-101. 

Rojas J.A., Rosell C.M., Benedito de Berber C., 2001. Role of maltodextrin in the staling of 
starch gels. Eur. Food Res. Technol. 212, 364-368. 

Sandhu K.S., Singh N., 2007. Some properties of corn starch II: Physicochemical, gelatinization, 
retrogradation, pasting and gel textural properties. Food Chem. 1001, 1499-1507. 

Sawicka-Żukowska, Zielińska K., Jędrychowska B., 1999. Enzymatyczna degradacja różnych 
rodzajów skrobi surowej [Enzymatic degradation of different kinds of native starches]. Przem. 
Spoż. 5, 33-36 [in Polish]. 

Schierbaum F., Radosta S., Richter M., Kettlitz, 1991. Studies on rye starch properties and mody-
fication. Part 1. Composition and properties of rye starch granules. Starch/ Stärke 43, 9, 331- 
-339. 

Smits A.L.M., Kruiskamp P.H., van Soests J.J.G., Vliegenthart J.F.G., 2003. The influence of 
various small plasticisers and malto-oligosaccharides on the retrogradation of (partly) gelati-
nised starch. Carbohydr. Polym. 51, 4, 417-424. 

Swinkels J.J.M., 1985. Composition and properties of commercial native starches. Starch/Stärke 
37 (1), 1-5. 

Wang Y.-J., Jane J., 1994. Correlation between glass transition temperature and starch retrograda-
tion in the presence of starch and maltodextrins. Cereal Chem. 71, 6, 527-531. 

Wjibenga D., 1991. Production of native starch – degrading enzymes by a Bacillus firmus/lentus 
strain. Appl. Microbiol. Biotech. 35, 180-194. 

Zhang W., Jackson D.S., 1992. Retrogradation behavior of wheat starch gels with differing mo-
lecular profiles. J. Food Sci. 57, 6, 1428-1432. 

Zobel H.F., 1988. Molecules to granules: comprehensive starch review. Starch/Stärke 40, 44-50. 

RETROGRADACJA SKROBI I MALTODEKSTRYN 
RÓŻNEGO POCHODZENIA 

Wstęp. Retrogradacja zachodząca w czasie przechowywania produktów spożywczych 
jest istotnym problemem. Dlatego też w pracy przebadano zdolność do retrogradacji skro-
bi różnego pochodzenia botanicznego oraz otrzymanych laboratoryjnie maltodekstryn. 
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Materiał i metody. Materiałem badawczym były skrobie handlowe i naturalne różnego 
pochodzenia: ziemniaczana, tapiokowa, pszenna, pszenżytnia, ryżowa, kukurydziana  
i kukurydziana woskowa. Ze skrobi otrzymano na skalę laboratoryjną maltodekstryny 
średnioscukrzone o DE w zakresie 8,27-12,75. Skrobie wyjściowe przebadano pod 
względem amylozy metodą Morrisona, a dla otrzymanych maltodekstryny wyznaczono 
stosunek frakcji nb/lcb do scb z użyciem GPC. Stosując metodę Jacobsona, wyznaczono 
skłonność do retrogradacji 2-procentowych kleików skrobiowych i 2-procentowych roz-
tworów otrzymanych maltodekstryn. 
Wyniki. Dla badanych kleików skrobiowych zaobserwowano największy wzrost turbi-
dancji w pierwszych dniach analizy. Początkowy stopień retrogradacji skrobi zbożowych 
był wyższy niż skrobi z bulw i korzeni. Najmniejszą skłonnością do retrogradacji charak-
teryzowała się skrobia kukurydziana woskowa. Niewielki był wzrost turbidancji roztwo-
rów maltodekstryn. Maltodekstryna kukurydziana woskowa nie wykazała skłonności do 
retrogradacji. Najmniejszą skłonnością do retrogradacji po 14 dniach wykazała maltodek-
stryna ryżowa, a największą pszenna i pszenżytnia. 
Wnioski. Na podstawie badań stwierdzono, że wszystkie maltodekstryny odznaczają się 
dużo mniejszą zdolnością do retrogradacji w porównaniu ze skrobiami wyjściowymi oraz 
ustalono jak kształtuje się skłonność do retrogradacji badanych skrobi i maltodekstryn. 
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