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Konjacglucomannan has been widely utilized as food additive owing to its excellent water holding, 
thickening and gelling attributes. It has attracted a great attention by its good film-forming ability, 
biocompatibility, biodegradability, and gelation performance. Pia cake is a traditional specialty of 
SocTrang province, Vietnam. Starch retrogradation is a major deterioration in Pia cake quality at cool 
storage. In our research, we investigated the effectiveness of konjacglucomannan in Pia cake making. 
Our results revealed that among differerent replacement ratios (1.0, 1.5, 2.0, 2.5, 3.0%), the 2.5% of 
konjacglucomannan showed the greatest improvement of gel strength (g/cm2), water holding capacity 
(%), pasting temperature (oC), peak viscosity (cP). Our findings revealed that this hydrocolloid would be 
a potential thickner in Pia cake production. 
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INTRODUCTION 

Starch is an abundant hydrocolloid as food 
thickener, stabilizer, gelling agent, and water 
retention ingredient to enhance the viscosity, 
texture firmness, and stability of “Pia” cake 
production (Cui et al. 2018). Bare starch revealed 
several problems like retrogradation tendency, 
shearing or heating instability and acidic 
sensitivity (Zhou et al. 2017). Physical, chemical 
and enzymatic modifying approaches were 
applied to solve the undesirable matters of starch 
(Singh et al. 2017). Konjacglucomannan is a 
natural, soluble and neutral polysaccharide 
originated from Amorphophalluskonjac K. Koch. It 
has a structure of linear random copolymer 
consisted of D-mannose and D-glucose residues 
connected with β-(1→4) linkages (Katsuraya et al. 
2003). These can only be hydrolyzed by α-
mannase at the end of the small intestine and the 
colon of the human body (Xu et al. 2009; Xiong et 
al. 2014; Jin et al. 2015). It has attracted 
extensive attention because of its biodegradable, 

non-toxic, harmless, and biocompatible features 
(Dan et al. 2017).It has been widely utilized in the 
food processing and other sectors (Zalewsk et al., 
2015; Zhang et al.2016; Jian et al. 2016; Lei et al. 
2017; Ji et al. 2017; Lafarge and Cayot, 2018; 
Guerreiro et al. 2019). It serves as nutritional 
supplement and functional foods due to its healthy 
and nutritional functions in lowering cholesterol, 
normalizing triglyceride level and enhancing blood 
sugar, promoting intestinal activity and immune 
defence (Behera and Ray, 2017). It can create 
thermo-reversible and thermo-irreversible gel in 
various terms (Pang et al. 2011). 
Konjacglucomannan can be blended with 
carrageenan (Brenner et al. 2015), xanthan gum 
(Abbaszadeh et al. 2016) to enhance the gelling 
functions. The gelation of konjacglucomannan is 
significantly correlated to the concentration, 
temperature, duration and pH. Its gel was 
relatively unstable at low temperature (Weijian et 
al. 2019). In alkaline conditions with thermal 
treatment, the acetyl group was separated from 
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konjacglucomannan, the spiral structure was 
decomposed, and intermolecular and 
intramolecular hydrogen bonds between the 
hydroxyl group and the water molecule on the 
glycosyl group created (Li et al., 2002; Chen et al. 
2011). The higher degree of deacetylation, 
temperature and alkali concentration, the better 
interaction between molecular chains and 
hydrogen bond was formed (Nishinari, 2000; 
Huang et al. 2002). Konjacglucomannan was 
mixed with starch to prepare some new gels for 
expanding the applications (Schwartz et al. 2014). 
Konjacglucomannan-potato starch gels for 
increasing the stability of carvacrol trapping were 
successfully prepared by Lafarge et al. (2017). 

Pia cake is a specialty of SocTrang province, 
loved by the Southern people.  Apart from durian 
filling, Pia cake also has salted egg, mung beans, 
fruits filling such as passion fruit, mango, 
aloevera. A delicious Pia cake is evaluated 
according to the following criteria: The crust must 
be thin, durable. The surface of the cake is 
smooth, and when it is pressed, you feel it lightly 
concave and soft.When eating the cake; you will 
enjoy the delicious taste of mung bean or fruit in 

the cake. Sugar re‐crystallisation, starch 
retrogradation are major deteriorations in Pia cake 
quality at cool storage. Cake microstructure 
damage is related to physical changes related to 
moisture and specific volume (Mayra et al., 2016). 
Loss of moisture and aroma, ultimately imparting 
firmness and cracking technically referred to as 
retrogradation (Sang et al. 2015). Starch 
retrogradation is a process whereby when a 
gelatinized solution is cooled for a long time, it 
changes into a gel and rearranges itself into a 
crystalline structure. Starch retrogradation 
severely affects the nutritional properties and 
storage stability of cakes (Zhe et al. 2017). 
Objective of our study focused on the 
effectiveness of konjacglucomannan 
supplementation in Pia cake making. 
 
MATERIALS AND METHODS 

2.1 Material 
Konjacglucomannanwas purchased from 

Rainbow Trading Co. Ltd. 
Konjacglucomannanwas highly dissolved in 
distilled water by stirring at 45oC in 30 minutes. 
Pia cake production was passed in following 
steps: salted egg yolk washing and soaking into 
alcohol. pork-fat cube slicing, durian blending, wet 
dough making, mixture blending, oily dough 

making, filling, ingredient mixing, shaping, baking 
and preservation. 

2.2 Researching method 
A certain amount of konjacglucomannan 

powder was dissolved in distilled water at a 
concentration of 2.0% (w/w). This 
konjacglucomannan solution was added into “Pia” 
cake mixture at different replacement ratio (1.0, 
1.5, 2.0, 2.5, 3.0%).Gel strength (g/cm2), water 
holding capacity (%), pasting temperature (oC), 
peak viscosity (cP). 

2.3 Physical analysis 
Gel strength (g/cm2) was evaluatedfollowing 

to the method of Jian et al. (2016). It is observed 
as the peak force (g) at the time of gel rupture 
divided by width of the contact area / pressure 
field (cm2). Water holding capacity (%) was 
measured using the method of Herranz et al. 
(2012). Pasting temperature (oC) and peak 
viscosity (cP) were estimated from the method 
ofSamutsriandSuphantharika(2012). 

2.4 Statistical analysis 
The experiments were run in triplicate with 

three different lots of samples. The data were 
presented as mean±standard deviation. Statistical 
analysis was performed by the Statgraphics 
Centurion version XVI. 

 
RESULTSAND DISCUSSION 

The results showed that the gel strength 
(g/cm2), water holding capacity (%), pasting 
temperature (oC), peak viscosity (cP) increased 
with accelerated concentrations of 
konjacglucomannan (figure 1-4). These were 
consistent with other findings (Khanna& Tester, 
2006; Schwartz et al. 2014). Starch granules 
absorbed water, swelled and losed their 
crystalline structure during heating (Fonseca-
Florido et al. 2017). When starch granules were 
heated over the pasting temperature in a sufficient 
amount of water, the granules absorbed a huge 
amount of water and swell to many times than 
their original size, which resulted in viscosity rise. 
An increase of the peak viscosity in starch 
samples with the incorporation of hydrocolloids 
were also reported (Techawipharat et al. 2008; 
Correa et al. 2013; Mohamed and Babucurr, 
2015). With the konjacglucomannan located in the 
continuous phase, its concentration increased 
dramatically due to the reduced accessible 
volume of the konjacglucomannan caused by 
swelling of the starch granules during pasting (Li 
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et al. 2015). There was a reduction of available 
water for starch resulting from that konjac 
glucomannan competed for water molecules with 
starch. There was also a possibility of interaction 
by konjac glucomannan with leaching amylose 
and low molecular weight amylopectin (Tester and 
Sommerville, 2003). 

 
Figure 1: Effect of konjac glucomannan (%) to 

gel strength (g/cm2) of Pia cake 

 
Figure 2: Effect of konjac glucomannan (%) to 

water holding capacity (%) of Pia cake 

 
Figure 3: Effect of konjac glucomannan (%) to 

pasting temperature (oC) of Pia cake 

 

Figure 4: Effect of konjac glucomannan (%) to 
peak viscosity (cP) of Pia cake 

The pasting temperature of rice starch, pea 
starch could be improved by konjac glucomannan 
supplementation (Charoenrein et al. 2011; Li et al. 
2015). Meanwhile the pasting temperature of 
wheat starch, corn starch and tapioca starch 
decreased with the addition of konjac 
glucomannan (Funami et al. 2005; Meng et al. 
2015). Konjac glucomannan gel enabled the cake 
to look smooth and taste light and crisp. It 
improved the strength and toughness of extra-thin 
noodles and optimizes the taste. The konjac 
glucomannan supplementation increased the pore 
size but prevented the formation of very large 
pores and therefore reduced the syneresis (Dan 
et al. 2017). Starch gels with konjac glucomannan 
had smaller pores and less well-defined 
surrounding matrices than those without konjac 
glucomannan, meanwhile, meanwhile, konjac 
glucomannan could reduce the aggregation of 
swollen starch granules (Charoenrein et al.2011). 
Konjac glucomannan was extremely effective at 
retarding starch retrogradation during low 
temperature storage. It may acted as a physical 
barrier to prevent amylopectin chain association 
during storage, restricted enzyme–substrate 
contact and exerted a viscosity effect influencing 
to mobility within the stored system (Sheila and 
Richard, 2006). 

CONCLUSION 
Konjac glucomannan has been widely used in 

food processing and preservation due to its water 
holding, thickening, gelling and emulsifying 
properties. Gelation is one of the most important 
properties of konjac glucomannan. In this 
research, we have successfully demonstrated the 
the effectiveness of konjac glucomannan 
supplementation in Pia cake making. The gel 
strength, water holding capacity, pasting 
temperature, peak viscosity increased with 
accelerated concentrations of konjac 
glucomannan. This hydrocolloid would be 
beneficial in retardation of starch retrogradation in 
Pia cake during long-term storage. 
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