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ABSTRACT 

Starch gelatinization as a method of processing starch is widely used in both cooking and 

industrial processes. In this study, data on the thermal properties of starch across a wide 

range of starch sources was collected from the PubMed database and analyzed to increase 

understanding of the thermodynamics of the starch gelatinization process. This study also 

explored the compensation between enthalpy and entropy known as enthalpy–entropy 

compensation in starch gelatinization which is also observed in many other reactions and 

found they have a direct effect on the gelatinization temperature of the starch. The 

compensation temperature which is the slope of an enthalpy–entropy compensation plot 

is also compared between different starch sources, revealing how one starch differs from 

another in terms of its gelatinization process. The origin of enthalpy–entropy 

compensation, a topic of ongoing debate among researchers, is also examined for starch 

gelatinization using two methods discussed in the literature. Our findings suggest that it is 

more likely to have a physical origin rather than being a result of experimental artifacts. 

The findings of this study can guide researchers in exploring the applications of 

enthalpy–entropy compensation and compensation temperature in understanding other 

thermally driven systems. Additionally, they can aid the food industry in processing 

starch foods more efficiently. 
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Chapter I 

INTRODUCTION 

Starch is a type of complex carbohydrate produced by plants to store energy. They 

are the most consumed carbohydrate worldwide and are present in large quantities in 

many foods, such as potato, rice, corn, and wheat. Starch exists as starch granules, which 

are highly organized structures containing amylose and amylopectin and has many 

applications because of its distinctive functions and thermal properties (Ratnayake & 

Jackson, 2009). Foods containing starch are usually gelatinized before consumption. 

Gelatinization results in a phase transition of the starch from an ordered state to a 

disordered state (Wang et al., 2016). Starch gelatinization is an endothermic phase 

transition that happens when starch is heated in water, followed by diffusion of water into 

its crystalline areas as the gelatinization progresses, resulting in disorderliness in its 

structure (Li & Gong, 2020; Liu et al., 2011). During this process, the starch granules 

swell and burst due to the absorbed water and applied heat. As a result, amylose from the 

starch granules seeps into the solution, thereby increasing its viscosity and resulting in a 

gel-like substance (Jenkins & Donald, 1998; Li et al., 2024). The changes the starch goes 

through during gelatinization determine the quality, nutritional value and the shelf-life of 

the end product (Wang et al., 2016). Therefore, manipulating the process can lead to 

desired results including the production of healthier foods and with the desired texture (Li 

& Gong, 2020). Gelatinized starch is known to be highly susceptible to degradation by 
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enzymes compared to raw starch, and therefore starch that is not fully gelatinized could 

be good for human health by reducing the rate of starch digestion, which is particularly 

important in diabetic patients (Chung et al., 2006; Li, 2022). Starch gelatinization is 

therefore an important topic in food digestion, the concept of glycemic index and in 

diabetic patients (Chung et al., 2006; Li et al., 2024). 

In this study, data on starch gelatinization was collected and analyzed for different 

foods containing starch. The data collected includes the peak gelatinization temperature 

(Tp) and enthalpy (ΔH) of gelatinization for each sample. The thermal properties of 

starch are commonly expressed by three gelatinization temperatures: onset, peak, and 

conclusion temperatures, as well as the ΔH of gelatinization (Shiotsubo & Takahashi, 

1984); these provide an insight into the nature of the gelatinization process for each 

sample. These properties are usually measured using a Differential Scanning Calorimeter 

(DSC). This study also investigates a phenomenon known as enthalpy–entropy 

compensation (EEC) which exists in various reactions, with only one case of its existence 

in starch gelatinization reported so far (Kang et al., 2021). ΔH and entropy (ΔS) are both 

thermodynamic quantities; the former represents the total heat content of a system while 

the latter represents a system’s thermal energy unavailable for doing useful work or the 

degree of disorderliness in the system. EEC is the linear relationship between ΔH and ΔS 

of a series of similar reactions. This means that as ΔH increases, ΔS also increases. In 

other words, as the total heat content or energy of a system increases, there is also an 

increase in the disorderliness of the system. EEC is still not fully understood, and it has 

often been questioned whether it is a truly physical phenomenon or a coincidence due to 
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statistical errors or results from the misinterpretation of experimental data (Khrapunov, 

2018; Starikov & Nordén, 2007). 

The origin of EEC in starch gelatinization is also investigated and reported, 

whether it is due to experimental errors or intrinsic properties of the starch, using two 

methods proposed by researchers (Griessen & Dam, 2021; Krug et al., 1976a, 1976b). 

This is the first study to investigate starch gelatinization over a wide range of starch 

sources and experimental conditions, as well as EEC and its origin in starch 

gelatinization. This study also compares the thermodynamic parameters of one starch to 

the other to understand the similarities between starches in terms of their thermal 

properties. These insights improve understanding of how different starches influence the 

gelatinization process differently. It can also serve as a guide to food industries in 

producing starch products in ways that save resources and time.
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Chapter II 

LITERATURE REVIEW 

Starch 

Starch is primarily produced by plants, and some cyanobacteria, and is the largest 

storage carbohydrate on Earth (Apriyanto et al., 2022). Cereal, root and tuber crops are 

the major sources of starch and most diets consumed by people contain high portions of 

starch foods like rice, wheat, maize, potato, sorghum, or barley (Burrell, 2003; 

Chakraborty et al., 2022; Wang et al., 2016; Zhu et al., 2023). Starch accounts for at least 

35% of the daily calorie intake of people in developed countries, and in places like Africa 

or the Far East, it can account for about 80% of their daily calorie intake (Burrell, 2003). 

Starch is not only used for food but also in medicine, as an adhesive, in textiles, fuels, 

dyes, and furniture (Apriyanto et al., 2022; Burrell, 2003; Wang et al., 2016). Starch is 

therefore important both as a source of food and raw materials for industries. The two 

main components of starch are amylose and amylopectin (Burrell, 2003; Zhu et al., 

2023). Amylopectin has a higher molecular weight with a lot of short-chain branches 

whereas amylose has a lower molecular weight with a small number of long-chain 

branches (Zhu et al., 2023). These two components, together with small quantities of 

lipid and phosphate, make up a starch granule (Burrell, 2003). Native starch granules are 

water-insoluble and very resistant to enzymatic hydrolysis, and therefore have to be 

modified to produce starch products with desirable properties (Apriyanto et al., 2022; 
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Chakraborty et al., 2022). This modification can be done before starch crops are 

harvested from plants through plant breeding or after through the use of physical, 

chemical, enzymatic or biotechnology methods, or combinations of these methods 

(Apriyanto et al., 2022; Burrell, 2003). 

Similarities and Differences Among Starch Sources 

The botanical source of starch is known to be a determinant of its structural, 

functional, thermal, in vitro digestibility and rheological properties (Bajaj et al., 2018; 

Kovrlija et al., 2020; Zhang et al., 2017). The size and shape of starch granules, 

proportions of molecules like amylose and amylopectin, and crystal structures (A- or B-

type crystals) differ among different starch sources (Apriyanto et al., 2022; Burrell, 2003; 

Kovrlija et al., 2020), giving rise to different gelatinization properties (Guo et al., 2023). 

Amylose content can range from very minute quantities up to 70% (Apriyanto et al., 

2022). The shape of the granules can be oval, elliptical, or spherical depending on the 

source of the starch (Bajaj et al., 2018). Cereal starch, for example, has smaller granule 

size than potato starch. Even within the same species, there can be more than one granule 

size and/or shape, and different amylose content leading to different properties within the 

same species (Bajaj et al., 2018; Guo et al., 2023; Kovrlija et al., 2020; Yu & Christie, 

2001). For example, eleven Vietnamese rice starches from a study had amylose content 

ranging from 0.2% to 28.4% (Huynh et al., 2016). 

Starch Gelatinization 

One of the ways starch is transformed to overcome its native physico-chemical 

properties is gelatinization. Most starches for human consumption are usually gelatinized 

before consumption (Li, 2022). This happens when starch is heated in water which results 
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in the starch granules swelling up and bursting. This causes the amylose in the granules to 

leach out of the starch granules, increasing the viscosity of the solution (Jenkins & 

Donald, 1998; Zhu et al., 2023). Starch gelatinization involves multiple steps which 

begins with the hydration and swelling up of the amylose due to weaker hydrogen bonds 

in that region and then moves to the crystalline regions (amylopectin), stressing the 

crystallites to melt at a lower temperature (Chakraborty et al., 2022; Li, 2022). The 

amylose content of starches is responsible for its swelling power and gelatinization 

properties, which also determines the digestibility of starch (Huynh et al., 2016). Starch 

gelatinization has therefore been manipulated in different ways to produce foods with 

different textures and nutrition, and with desired rates of digestibility to improve human 

health (Li, 2022). The nature of gelatinization including Tp and ΔH for a particular starch 

depends on intrinsic factors such as the molecular structure of the starch, its amylose-

amylopectin ratio, size and shape of the starch granules, moisture content, and even their 

botanical origin (Chakraborty et al., 2022; Li, 2022). The presence of other components 

in starch like protein, lipids, salts, and sugars can also affect gelatinization (Li, 2022). 

Industrial Applications of Starch and Starch Gelatinization 

Both food and non-food industries make use of starch gelatinization for different 

purposes since starch is a big part of our diet and a major raw material. In industries, 

native starch is usually modified physically, chemically, or in both ways to change its 

structural and thermal properties for different applications (Apriyanto et al., 2022; 

Chakraborty et al., 2022). Starch is used in all areas of the food industry such as 

beverage, canned foods, and baby food industries. It is used in the making of food 

products like sweets, baked and frozen foods. They are also used as thickening, 
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stabilizing, emulsifying, adhesion, sealing, encapsulation, and binding agents in both 

food and non-food industries. In some instances, they are also used to replace fat 

(Chakraborty et al., 2022). There are therefore many ways starch can be used and 

modified to meet many unique industrial needs (Apriyanto et al., 2022). 

Thermal Properties of Starch Gelatinization 

The gelatinization properties of starch are considered important in cooking or 

processing foods as starch is usually gelatinized or heat-treated in other ways before 

consumption (Chakraborty et al., 2022; Zhu et al., 2023). A Differential Scanning 

Calorimeter (DSC) is the instrument commonly used to measure the parameters 

characterizing the gelatinization of starch (Other techniques such as enzymatic digestion, 

electrical conductivity, and dough rheology, are also used (Bertrand et al., 2019)). DSC 

studies the thermal behavior of starch, providing insights into the structure and 

gelatinization nature of a particular starch (Chakraborty et al., 2022). It usually measures 

the range of temperatures over which the starch gelatinizes, which are the onset, peak, 

and conclusion temperatures as well as the ΔH of gelatinization. As the starch gelatinizes, 

the DSC measures the amount of heat energy required to disrupt hydrogen bonds within 

the starch granules which is characterized as the ΔH of gelatinization. The peak 

temperature represents the temperature at the peak of the gelatinization endotherm 

(Chakraborty et al., 2022). Another parameter is the ΔS of gelatinization, which also 

provides insight into the structure and stability of the starch and the overall gelatinization 

process (Kang et al., 2021). The importance of ΔS in explaining thermodynamic 

processes is often underestimated but it has been used in explaining processes such as 

ligand binding (Chodera & Mobley, 2013; Peccati & Jiménez-Osés, 2021). ΔH represents 
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the change in heat while ΔS represents a change in disorder of the system (Chodera & 

Mobley, 2013). 

Enthalpy–Entropy Compensation 

EEC is the linear correlation between ΔH and ΔS for a series of similar chemical 

processes (Gelin et al., 2020; Peccati & Jiménez-Osés, 2021; Sharp, 2001), and is 

observed in many processes such as such as ligand binding, protein-protein interactions, 

solution thermodynamics, food chemistry, and in biological systems and solids such as 

metals and semiconductors (Gelin et al., 2020; M. Guo et al., 2021; Peccati & Jiménez-

Osés, 2021; Sharp, 2001). It occurs when differences among similar reactions affect ΔH 

and ΔS in the same direction and to a similar degree, resulting in a small and negligible 

change in Gibbs free energy (ΔG) (Peccati & Jiménez-Osés, 2021). This means if a 

system is modified in any way to improve ΔH, it would be offset by unintended changes 

in ΔS, or if the system is modified with the goal of reducing ΔS, it will also lead to 

unintended changes in ΔH (Chodera & Mobley, 2013; Ryde, 2014). There are also 

instances where there is a linear relationship but ΔH and ΔS change in different directions 

(Sharp, 2001). This relationship allows us to predict ΔS from ΔH or rate constants at a 

particular temperature (Guo et al., 2021). EEC is usually demonstrated in a graph where 

ΔH is plotted against ΔS and fitted with a linear regression model. The slope of this graph 

which is often near unity is termed the compensation temperature, which could provide 

some extra-thermodynamic information about the system (Chodera & Mobley, 2013; 

Sharp, 2001). It is described as the temperature at which ΔH cancel ΔS such that the rate 

constants are constant (Guo et al., 2021). Since EEC is observed in many different 

reactions, it is considered a universal thermodynamic phenomenon (Chodera & Mobley, 
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2013; Cornish-Bowden, 2018; Guo et al., 2021). Due to this universality, its use is limited 

as it is seen as easier to explain different systems exhibiting this phenomenon based on an 

occurrence unique to each system (Chodera & Mobley, 2013). However, EEC has been 

studied in different systems using both experimental and theoretical methods, and has 

been seen as relevant in understanding, explaining, and predicting many processes 

including binding affinities, molecular recognition, drug design (Peccati & Jiménez-Osés, 

2021; Ryde, 2014) and even in the gelatinization of starch (Kang et al., 2021). These 

different studies have successfully used EEC to explain different interactions and 

processes in ways that relate to each system. It has also been suggested that EEC may 

have evolutionary and functional benefits in maintaining thermodynamic homeostasis 

that prevents undesirable changes in ΔG (Peccati & Jiménez-Osés, 2021). 

Origin of Enthalpy–Entropy Compensation 

The origin of EEC is a very controversial subject which has often been debated 

whether there is a real or physical origin, or it is as a result of experimental and/or 

statistical artifacts (Chodera & Mobley, 2013; Gelin et al., 2020; Peccati & Jiménez-Osés, 

2021). Some suggest it is due to an intrinsic property of a system while most attribute it 

to an experimental artifact from errors in the determination of ΔH and ΔS values (Peccati 

& Jiménez-Osés, 2021; Sharp, 2001). Usually, ΔG and ΔH are measured in experiments 

while ΔS is calculated from ΔG and ΔH, and so the linear EEC plots with high 

correlation coefficient are often attributed to the already existing relationship between ΔH 

and ΔS (Sharp, 2001). Many papers have discussed different theories and tests regarding 

the origin of EEC, one of which is the statistical test derived by Krug et al. (Krug et al., 

1976a, 1976b). The harmonic mean of the experimental temperatures is compared to the 
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slope of the EEC plot, the compensation temperature, at a chosen confidence level. If the 

harmonic mean falls outside the upper and lower limits of the compensation temperature, 

the EEC is more likely due to an intrinsic property of the starch than an experimental 

artifact at the chosen confidence level (Krug et al., 1976a, 1976b; Sharp, 2001). 
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Chapter III 

METHODS 

Data Collection 

Experimental data on starch gelatinization was sourced from published studies in 

the PubMed database (https://pubmed.ncbi.nlm.nih.gov/) from 1994 to 2023. The data 

included the starch source, and the Tp and ΔH of gelatinization for each sample across 

the studies. A total of 1,886 samples (see appendix) were extracted and analyzed using 

Python (version 3.11). Exploratory data analysis was performed using Python to examine 

the distribution of the data, including the distribution of starch sources. The data was also 

cleaned, and all necessary calculations except the calculation for ΔS were carried out in 

Python. Additionally, all figures were generated using Python. 

Enthalpy–Entropy Compensation 

ΔS was calculated in Excel for each sample using Equation (1): 

∆𝑆 = ∆𝐻𝑇𝑝  (1) 

Excel was used for this step only as a preliminary calculation before proceeding with the 

analysis in Python. A linear regression analysis between ΔH and ΔS was performed using 

Equation (2): ∆𝐻 = 𝑇𝑐 × ∆𝑆 + 𝛽 (2) 

https://pubmed.ncbi.nlm.nih.gov/
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where Tc, known as the compensation temperature, is the slope of the best-fit line 

(Chodera & Mobley, 2013; Sharp, 2001), and  is the y-intercept. This linear relationship 

between ΔH and ΔS is what is known as enthalpy–entropy compensation, EEC. The EEC 

graph was obtained by plotting ΔH against ΔS for all samples. 

Variation in Thermodynamic Parameters 

The variability within each thermodynamic parameter was calculated using 

Equation (3). 𝐶𝑉 = 𝑠𝑚 (3) 

where CV is the coefficient of variation, and s and m are the standard deviation and the 

mean of the samples, respectively. 

Origin of Enthalpy–Entropy Compensation 

Two tests were used to explore the origin of the EEC. The first test is based on a 

claim made by several authors that when Tc is approximately equal to the harmonic mean 

of the experimental temperature (Thm), then the compensation between ΔH and ΔS is 

likely caused by an artifact from the experimental temperature range rather than an 

intrinsic property of the starch. The reasoning is that Tc represents the compensation 

between ΔH and ΔS and so if it is approximately equal to Thm, then the compensation is 

likely temperature dependent. Tc and Thm were both calculated in Python using Equation 

(4) and Equation (5) respectively. 

𝑇𝑐 = 𝑑∆𝐻dΔ𝑆  (4) 

𝑇ℎ𝑚 = 𝑛∑ 1𝑇𝑖𝑛𝑖=1  (5) 
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where Ti with i=1,…n, is the temperature of the i‐th sample, and n is the total number of 

samples. The second test was derived by Krug et al.(Griessen & Dam, 2021; Krug et al., 

1976a, 1976b) using the following interval: [𝑇𝑐 − 𝑡𝜎, 𝑇𝑐 + 𝑡𝜎]  

where t is the student’s t value based on the number of samples, 1894, and a confidence 

level of 95% and σ is the standard error of Tc. This test is similar to the first test except it 

is more robust in that it takes into account the standard error of Tc to obtain the upper and 

lower limits of Tc. If Thm falls outside this interval, the EEC is more likely due to an 

intrinsic property of the starch than an experimental artifact at the chosen confidence 

level. 

Comparison of Thermodynamic Properties between Starch Sources 

To analyze similarities and differences between starch sources in terms of their 

gelatinization properties, Tc, the standard error of Tc, mean ΔH, mean ΔS, and mean Tp 

were calculated for each starch source and values were compared to each other. A 

pairwise z-test was performed to test for statistical differences in Tc between starch 

sources using Equation (6). An ANOVA test was performed for the other parameters, 

followed by a post-hoc test using Tukey’s HSD test, to identify which pairs of starch 

sources are significantly different. 

𝑧 =  |𝑇𝐶1 −  𝑇𝐶2|√𝑆𝐸12 + 𝑆𝐸22 (6) 
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Chapter IV 

RESULTS 

Sample Distribution 

The samples spanned eighty different starch sources (Figure 1). Figure 1A shows 

the most common starch sources in the data with most starches being maize or corn 

starch while Figure 1C shows the least common starch sources. This reveals how most 

research on starch focuses on the most consumed starch in the world. 

Figure 1 

Distribution of Starch Sources in the Collected Data. Starch Sources Occurring (A) At 

Least 50 Times. (B) Between 10 And 50 Times. (C) Less Than 10 Times 
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Enthalpy–Entropy Compensation 

Figure 2 shows the values of ΔH plotted against ΔS. A linear regression using 

Equation (3) shows a highly significant relationship between ΔH and ΔS, with the 

coefficient of determination (R2) being 0.9833. This indicates EEC is present in the 

process of starch gelatinization, where as ΔH increases, ΔS also increases to compensate 

for the effect of the increasing ΔH. As ΔH, which is the amount of heat energy required to 

break the hydrogen bonds within the starch granules (Chakraborty et al., 2022), increases, 

there is an increase in disorder, ΔS, within the starch, which results in a lower 

temperature required for melting the starch (Chakraborty et al., 2022). 

Figure 2 

Enthalpy–Entropy Compensation Across all Samples 

 

Variation in Thermodynamic Parameters across All Starch Sources 
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This compensation between ΔH and ΔS resulting in a lowered Tp can be seen in 

Figure 3 where there is a high variation in both ΔH and ΔS but a very small variation in 

Tp. The CVs of ΔH and ΔS are more than 70 times and 60 times larger than that of Tp. 

Figure 3 

Coefficient of Variation of H, S, and Tp Across all Samples 

 

Variation within Each Starch Source 

 To understand the heterogeneity within each starch source in terms of their 

gelatinization properties, the variation within each starch source for ΔH, ΔS and Tp was 

calculated for the top nine starch sources (Table 1). There is a very high variation (> 

30%) in both ΔH and ΔS for all the nine starch sources, with the highest variation 

observed in rice (> 200%), indicating there is a high structural heterogeneity between 

different rice varieties or rice samples with different treatments in terms of gelatinization. 

There is relatively a very low variation in Tp for all the samples as a result of the EEC. 
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Table 1 

Coefficient of Variation (CV) in ΔH, ΔS, and Tp for Each Starch Source (%) 

Starch Source ΔH ΔS Tp 

Maize/Corn 118.88 116.83 3.60 

Rice 244.56 242.13 2.11 

Wheat 52.84 53.13 2.71 

Potato 44.30 44.04 1.72 

Sweet Potato 42.39 41.57 3.10 

Sorghum 31.03 30.79 1.86 

Barley 47.75 48.44 2.27 

Cassava 59.53 58.24 2.63 

Sago 33.99 33.04 2.54 

 

Origin of Enthalpy–Entropy Compensation 

Using Equation (4) and Equation (5), the values for Tc and Thm are found to be 

367.8 K and 344.54 K respectively. This means the compensation is likely due to an 

intrinsic property of the starch rather than any temperature dependence of ΔH and ΔS, as 

Tc is not approximately equal to Thm. This study also found a very low correlation 

between ΔH and Tp as well as between ΔS and Tp, with their values being 0.2134 and 

0.1547 respectively. This corroborates the result from the first test for the origin of the 

EEC in starch gelatinization, that it is less likely due to an experimental artifact. The 

result from the second test also reveals the same thing. Thm falls outside the Tc interval of 

(365.63, 369.97), which indicates that the EEC is more likely due to an intrinsic property 

of the starch than an experimental artifact at a 95% confidence level. 

Comparison of Thermodynamic Properties between Starch Sources 
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Tc was also calculated for each starch source; the values of Tc and its standard 

error for each of the top nine starch sources in the collected data, which also appear to be 

the most consumed starches in the world (Burrell, 2003; Chakraborty et al., 2022; Zhu et 

al., 2023), are reported in Table 2. Sweet potato recorded the highest mean ΔH indicating 

a high thermal stability while barley recorded the lowest mean ΔH. Figure 4 and Figure 5 

provide visualizations of the mean ΔH and mean Tp results, allowing for easier 

comparison of these gelatinization parameters across starch sources. Table 3 shows the 

results of a pairwise z test for each pair of starch sources in Table 2 using Equation (6). 

For example, there is a statistically significant difference in Tc and its standard error 

between rice and wheat (p < 0.05), unlike between maize/corn and sweet potato where 

there is no statistically significant difference in Tc and its standard error between them (p  

Table 2 

Tc and Mean Values of Thermodynamic Parameters for the Top Nine Starch Sources 

Starch source Tc Standard 

error of Tc 

Mean ΔH 

(J/g) 

Mean ΔS 

(J/g/K) 

Mean Tp (K) 

Maize/Corn 356.37 0.67 11.72 0.03 348.02 

Rice 350.21 0.18 10.19 0.03 346.74 

Wheat 334.80 0.57 6.54 0.02 338.16 

Potato 342.23 1.11 11.67 0.03 339.95 

Sweet Potato 355.88 4.26 14.02 0.04 350.06 

Sorghum 348.39 1.89 9.26 0.03 345.25 

Barley 333.40 1.83 5.96 0.02 340.84 

Cassava 353.35 2.48 7.96 0.02 342.91 

Sago 358.55 3.89 11.72 0.03 349.08 
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> 0.05). This indicates the gelatinization of both rice starch and wheat starch follows a 

unique process while the gelatinization of maize/corn starch and sweet potato starch 

follows a similar process, as can be seen for other pairs of starch sources in Table 3. 

Figure 4 

Multiple Comparisons of ΔH Between Starch Sources 

 

Figure 5 

Multiple Comparisons of Tp Between Starch Sources 
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Table 3 

Results of a Pairwise z-test between Starch Sources for Tc 

 Cassava Maize/Corn Potato Rice Sago Sorghum Sweet 

Potato 

Wheat 

Barley p < .001 p < .001 0.48 p < .001 p < .001 p < .001 p < .001 0.46 

Cassava 0 0.24 p < .001 0.21 0.26 0.11 0.61 p < .001 

Maize/Corn 0 0 p < .001 p < .001 0.58 p < .001 0.91 p < .001 

Potato 0 0 0 p < .001 p < .001 p < .001 p < .001 0.89 

Rice 0 0 0 0 0.03 0.34 0.18 p < .001 

Sago 0 0 0 0 0 0.02 0.64 p < .001 

Sorghum 0 0 0 0 0 0 0.11 p < .001 

Sweet Potato 0 0 0 0 0 0 0 p < .001 
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This study tested significant differences in ΔH, ΔS, and Tp across the nine starch 

sources using ANOVA. As shown in Table 4, there are significant differences (p < .001) 

in ΔH, ΔS, and Tp across all the starch sources. To identify which starch sources showed 

significant differences from others, a post-hoc test using Tukey’s HSD test was 

performed for ΔH (Table 5), ΔS, and Tp (Table 6). The p-value results of the test for ΔS 

were the same as that of ΔH and are therefore not shown here. Only three pairs of starch 

sources were found to have significant differences for ΔH. These were between 

maize/corn and wheat (p < .001), sweet potato and wheat (p = .003), and potato and 

wheat (p = .02). From our analysis, wheat has a significantly lower enthalpy compared to 

other starch sources which can also be observed in Figure 4. Maize/corn and sago also 

have very similar energy and temperature requirements for gelatinization based on their 

mean ΔH and mean Tp values in Table 2 which can also be seen in Figure 4 and Figure 5 

respectively. This similarity is confirmed by the post-hoc test results in Table 5 and Table 

6. 

Table 4 

Results of an ANOVA test between Starch Sources 

 F-statistic p-value 

ΔH 4.08 p < .001 

ΔS 3.86 p < .001 

Tp 32.45 p < .001 
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Table 5 

Results of a Tukey’s HSD test between Starch Sources for ΔH 

 Cassava Maize/Corn Potato Rice Sago Sorghum Sweet 

Potato 

Wheat 

 

Barley 1.00 0.16 0.27 0.59 0.66 0.96 0.06 1.00 

 

Cassava 0 0.75 0.84 0.99 0.96 1.00 0.36 1.00 

 

Maize/Corn 0 0 1.00 0.88 1.00 0.94 0.94 p < .001 

 

Potato 0 0 0 0.98 1.00 0.97 0.97 0.02 

 

Rice 0 0 0 0 1.00 1.00 0.48 0.07 

 

Sago 0 0 0 0 0 1.00 1.00 0.53 

 

Sorghum 0 0 0 0 0 0 0.59 0.93 

 

Sweet Potato 0 0 0 0 0 0 0 0.003 
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Table 6 

Results of a Tukey’s HSD test between Starch Sources for Tp 

 Cassava Maize/Corn Potato Rice Sago Sorghum Sweet 

Potato 

Wheat 

Barley 0.98 p < .001 1.00 0.001 0.002 0.25 p < .001 0.67 

Cassava 0 0.01 0.63 0.18 0.07 0.94 0.002 0.04 

 

Maize/Corn 0 0 p < .001 0.64 1.00 0.44 0.73 p < .001 

Potato 0 0 0 p < .001 p < .001 0.01 p < .001 0.68 

Rice 0 0 0 0 0.89 0.97 0.12 p < .001 

Sago 0 0 0 0 0 0.58 1.00 p < .001 

Sorghum 0 0 0 0 0 0 0.07 p < .001 

Sweet Potato 0 0 0 0 0 0 0 p < .001 
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Chapter V 

CONCLUSIONS 

This study investigated the thermodynamic properties of a wide range of starches 

and how they differ from one starch source to the other in terms of gelatinization. It also 

investigated the phenomenon known as enthalpy–entropy compensation, EEC, in starch 

gelatinization, and the findings indicate the presence of compensation between ΔH and 

ΔS with a very strong correlation between them. This compensation has improved 

understanding and prediction of different reactions and processes such as ligand binding, 

protein-protein interactions, binding affinities and drug design (Peccati & Jiménez-Osés, 

2021; Ryde, 2014). In the case of starch gelatinization, it explains the lowered Tp of 

starch despite a high ΔH, which is as a result of ΔS increasing as ΔH increases to 

compensate for the effects of the increasing ΔH. This is also observed from the small 

variation in Tp compared to the very high variation in ΔH and ΔS, both for each 

individual starch source and across all starch sources. Rice starch had the highest 

variation (> 200%) in both ΔH and ΔS, indicating there is a high structural heterogeneity 

in rice. This means different rice starches may have different structural properties like 

varying granule size and shape, and amylose content, leading to different thermal 

properties which influence the gelatinization of the starch. In a study of the properties and 

digestibility of eleven Vietnamese rice starches, varying proportions of amylose content 

in the different rice starches were reported, ranging from 0.2% to 28.4% (Huynh et al., 
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2016). This study also found that the origin of EEC in starch gelatinization is more likely 

due to an intrinsic property of the starch than to errors arising from an experimental 

artifact. This conclusion was based on the two tests discussed previously and on the very 

low correlation found between ΔH and Tp as well as between ΔS and Tp; the origin of 

EEC is often attributed to the temperature dependence of ΔH and ΔS (Chodera & 

Mobley, 2013). 

To understand how one starch source relates to another in terms of their thermal 

properties, this study examined the Tc and mean thermodynamic parameters for the most 

consumed starches and performed a pairwise z test to compare how similar or different 

they are from each other. The strongest statistical difference in Tc is observed between 

rice and wheat, indicating the gelatinization process in both starches follows a very 

unique process while maize/corn and sweet potato appeared to be most similar, indicating 

maize/corn and sweet potato may have comparable characteristics in terms of structure or 

amylose and amylopectin contents that results in very similar thermal properties. This 

also indicates maize/corn and sweet potato can be cooked or processed together to yield 

the same desired results as when each is processed individually, which can be a way to 

save resources and time in starch processing industries. Adopting different strategies in 

industry is inevitable (Apriyanto et al., 2022) to meet the numerous requirements like 

processing and consumer demands. This similarity in terms of gelatinization was not only 

observed between maize/corn and potato starches but also for other starches. Among the 

nine most consumed starches whose thermodynamic properties were compared, sweet 

potato had the highest mean ΔH with barley having the lowest mean ΔH indicating a high 

and low thermal stability in sweet potato and barley, respectively. Wheat also had a 
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significantly lower energy (ΔH) and temperature (Tp) requirements compared with other 

starch sources like maize/corn, sweet potato, and potato. 

Another significant advantage of this study is the wider range of temperature used 

as a narrow range of temperature can lead to inaccurate results (Chodera & Mobley, 

2013). For similar future studies, however, it is recommended that the study either focus 

on native unmodified starches, or account for how starches with any form of 

modifications may influence the results. Also, other experimental treatments including 

DSC conditions used need to be considered in analyzing such data as they may affect the 

results of the thermal behavior of starch (Yu & Christie, 2001). 
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APPENDIX 

Raw Data 

The following data is the raw data collected from published articles in the PubMed database. The PMID column contains the 

PubMed Identifiers for each article. The data also contains experimental conditions used for the samples. 

PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

8016260 Potato 10 313.15 373.15 340.04 16.61 0.05 

8016260 Potato 10 313.15 373.15 337.92 15.23 0.05 

8016260 Potato 10 313.15 373.15 337.24 16.07 0.05 

8016260 Potato 10 313.15 373.15 332.61 13.31 0.04 

8016260 Potato 10 313.15 373.15 334.56 11.80 0.04 

9201748 Common 

Bean 

Cotyledon 

5 298.15 383.15 359.15 2.09 0.01 
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PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

9201748 Common 

Bean 

Cotyledon 

5 298.15 383.15 360.15 2.16 0.01 

9505244 Wheat 8.1 289.15 393.15 339.85 2.00 0.01 

9505244 Wheat 8.1 289.15 393.15 338.55 2.00 0.01 

9505244 Wheat 8.1 289.15 393.15 337.85 2.20 0.01 

9505244 Wheat 8.1 289.15 393.15 339.25 1.70 0.01 

9505244 Wheat 8.1 289.15 393.15 338.75 1.70 0.01 

9505244 Wheat 8.1 289.15 393.15 338.25 2.00 0.01 

10552658 Sago 0.5 273.15 372.15 343.25 16.50 0.05 

10552658 Sago 0.5 273.15 372.15 353.85 16.30 0.05 

10552658 Sago 0.5 273.15 372.15 352.95 16.30 0.05 

10552658 Sago 0.5 273.15 372.15 351.85 16.70 0.05 
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PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

10552658 Sago 0.5 273.15 372.15 351.15 14.80 0.04 

10552658 Sago 0.5 273.15 372.15 349.85 16.60 0.05 

10552658 Sago 0.5 273.15 372.15 348.65 14.90 0.04 

10552658 Sago 0.5 273.15 372.15 346.85 12.30 0.04 

10552658 Sago 0.5 273.15 372.15 337.65 10.70 0.03 

10552658 Sago 0.5 273.15 372.15 337.05 9.50 0.03 

10552658 Sago 0.5 273.15 372.15 334.05 8.60 0.03 

10552658 Sago 0.5 273.15 372.15 333.35 8.10 0.02 

10552658 Sago 0.5 273.15 372.15 329.65 8.50 0.03 

10552658 Sago 0.5 273.15 372.15 328.75 8.40 0.03 

10552658 Sago 0.5 273.15 372.15 347.55 14.20 0.04 

10552658 Sago 0.5 273.15 372.15 360.25 14.80 0.04 

10552658 Sago 0.5 273.15 372.15 354.55 15.80 0.04 
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PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

10552658 Sago 0.5 273.15 372.15 366.65 17.40 0.05 

10552658 Sago 0.5 273.15 372.15 365.85 16.50 0.05 

10898648 Sweet Potato 10 
  

344.10 25.63 0.07 

10898648 Sweet Potato 10 
  

335.95 24.94 0.07 

10898648 Sweet Potato 10 
  

337.47 23.97 0.07 

10898648 Sweet Potato 10 
  

345.01 24.13 0.07 

10898648 Sweet Potato 10 
  

343.04 22.61 0.07 

10898648 Sweet Potato 10 
  

344.55 25.10 0.07 

11234919 Wheat 5 303.15 393.15 342.05 7.80 0.02 

11234919 Wheat 5 303.15 393.15 341.75 7.20 0.02 

11234919 Wheat 5 303.15 393.15 344.75 6.10 0.02 

11234919 Wheat 5 303.15 393.15 345.25 6.10 0.02 

11234919 Wheat 5 303.15 393.15 344.95 5.30 0.02 
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PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

11234919 Wheat 5 303.15 393.15 342.55 6.70 0.02 

11234919 Wheat 5 303.15 393.15 344.45 6.60 0.02 

11234919 Wheat 5 303.15 393.15 344.65 6.00 0.02 

11234919 Wheat 5 303.15 393.15 345.85 5.00 0.01 

11600008 Wheat 5 303.15 398.15 342.05 7.80 0.02 

11600008 Wheat 5 303.15 398.15 345.15 6.00 0.02 

11600008 Wheat 5 303.15 398.15 346.55 6.60 0.02 

11600008 Wheat 5 303.15 398.15 345.25 7.60 0.02 

11600008 Wheat 5 303.15 398.15 346.65 3.00 0.01 

11600008 Wheat 5 303.15 398.15 347.05 3.50 0.01 

11600008 Wheat 5 303.15 398.15 347.15 4.70 0.01 

11600008 Wheat 5 303.15 398.15 349.25 2.50 0.01 

11600008 Wheat 5 303.15 398.15 348.75 2.60 0.01 
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PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

11600008 Wheat 5 303.15 398.15 348.15 5.40 0.02 

12582713 Rice 10 303.15 383.15 345.05 6.43 0.02 

12582713 Rice 10 303.15 383.15 347.75 6.39 0.02 

12582713 Rice 10 303.15 383.15 347.45 6.97 0.02 

12582713 Rice 10 303.15 383.15 337.55 5.72 0.02 

12582713 Rice 10 303.15 383.15 341.65 7.05 0.02 

12582713 Rice 10 303.15 383.15 350.05 8.53 0.02 

12582713 Rice 10 303.15 383.15 347.85 7.53 0.02 

12582713 Rice 10 303.15 383.15 347.65 7.31 0.02 

12582713 Rice 10 303.15 383.15 341.65 6.07 0.02 

12582713 Rice 10 303.15 383.15 341.15 7.15 0.02 

12582713 Rice 10 303.15 383.15 347.95 7.20 0.02 

12582713 Rice 10 303.15 383.15 346.85 6.78 0.02 
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PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

12670162 Sweet Potato 5 293.15 453.15 343.85 10.50 0.03 

12670162 Sweet Potato 5 293.15 453.15 344.65 11.00 0.03 

12670171 Rice 10 303.15 383.15 348.35 11.40 0.03 

12670171 Rice 10 303.15 383.15 338.05 8.50 0.03 

12670171 Rice 10 303.15 383.15 337.45 7.60 0.02 

12670171 Rice 10 303.15 383.15 336.35 6.70 0.02 

12670171 Rice 10 303.15 383.15 335.85 6.70 0.02 

12670171 Rice 10 303.15 383.15 335.45 6.40 0.02 

12670171 Wheat 10 303.15 383.15 335.95 10.80 0.03 

12670171 Wheat 10 303.15 383.15 336.45 11.20 0.03 

12670171 Wheat 10 303.15 383.15 335.55 9.30 0.03 

12670171 Wheat 10 303.15 383.15 335.25 8.30 0.02 

12670171 Wheat 10 303.15 383.15 335.25 8.70 0.03 
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PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

12670171 Potato 10 303.15 383.15 338.85 17.20 0.05 

12670171 Potato 10 303.15 383.15 340.35 16.60 0.05 

12670171 Potato 10 303.15 383.15 340.05 15.20 0.04 

12670171 Potato 10 303.15 383.15 339.85 15.30 0.05 

12670171 Potato 10 303.15 383.15 340.25 15.00 0.04 

12670171 Potato 10 303.15 383.15 340.05 14.30 0.04 

15366857 Rice 10 303.15 383.15 348.05 8.60 0.02 

15366857 Rice 10 303.15 383.15 349.15 9.30 0.03 

15366857 Rice 10 303.15 383.15 351.85 9.34 0.03 

15366857 Rice 10 303.15 383.15 351.65 9.10 0.03 

15366857 Rice 10 303.15 383.15 341.25 8.00 0.02 

15366857 Rice 10 303.15 383.15 352.15 11.10 0.03 

15366857 Rice 10 303.15 383.15 351.05 11.30 0.03 
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PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

15366857 Rice 10 303.15 383.15 340.45 8.40 0.02 

15686392 Banana 10 273.15 403.15 350.75 23.40 0.07 

15686392 Mango 10 273.15 403.15 346.95 21.20 0.06 

15686392 Okenia 10 273.15 403.15 344.35 15.00 0.04 

16218673 Rice 5 283.15 413.15 340.25 15.70 0.05 

16218673 Rice 5 283.15 413.15 337.35 12.80 0.04 

16218673 Rice 5 283.15 413.15 337.55 12.40 0.04 

16218673 Rice 5 283.15 413.15 336.85 10.60 0.03 

16366714 Apple 1 298.15 383.15 330.55 3.60 0.01 

16366714 Apple 1 298.15 383.15 332.05 3.60 0.01 

16366714 Apple 1 298.15 383.15 330.35 4.20 0.01 

16366714 Apple 1 298.15 383.15 330.25 3.70 0.01 

16366714 Apple 1 298.15 383.15 332.25 3.30 0.01 
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PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

16417315 Rice 10 303.15 383.15 337.79 3.49 0.01 

16417315 Rice 10 303.15 383.15 345.17 7.12 0.02 

16417315 Rice 10 303.15 383.15 350.75 9.36 0.03 

16756352 Maize/Corn 1 298.15 373.15 336.75 1.10 0.00 

16756352 Maize/Corn 1 298.15 373.15 338.45 0.60 0.00 

16756352 Maize/Corn 1 298.15 373.15 339.05 5.50 0.02 

16756352 Maize/Corn 1 298.15 373.15 339.45 2.90 0.01 

16756352 Maize/Corn 1 298.15 373.15 339.45 7.80 0.02 

16756352 Maize/Corn 1 298.15 373.15 340.35 8.60 0.03 

16756352 Maize/Corn 1 298.15 373.15 339.95 10.40 0.03 

16756352 Maize/Corn 1 298.15 373.15 340.65 7.30 0.02 

16756352 Maize/Corn 3 298.15 373.15 338.15 1.10 0.00 

16756352 Maize/Corn 3 298.15 373.15 340.25 0.70 0.00 



42

PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

16756352 Maize/Corn 3 298.15 373.15 340.45 10.70 0.03 

16756352 Maize/Corn 3 298.15 373.15 341.65 4.70 0.01 

16756352 Maize/Corn 3 298.15 373.15 340.55 9.20 0.03 

16756352 Maize/Corn 3 298.15 373.15 341.95 9.50 0.03 

16756352 Maize/Corn 3 298.15 373.15 341.05 12.60 0.04 

16756352 Maize/Corn 3 298.15 373.15 342.35 7.50 0.02 

16756352 Maize/Corn 5 298.15 373.15 339.05 1.20 0.00 

16756352 Maize/Corn 5 298.15 373.15 340.35 0.50 0.00 

16756352 Maize/Corn 5 298.15 373.15 340.95 10.10 0.03 

16756352 Maize/Corn 5 298.15 373.15 342.45 5.30 0.02 

16756352 Maize/Corn 5 298.15 373.15 341.25 10.20 0.03 

16756352 Maize/Corn 5 298.15 373.15 342.95 10.80 0.03 

16756352 Maize/Corn 5 298.15 373.15 342.45 8.60 0.03 



43

PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

16756352 Maize/Corn 5 298.15 373.15 342.75 9.70 0.03 

16756352 Maize/Corn 7 298.15 373.15 340.25 1.40 0.00 

16756352 Maize/Corn 7 298.15 373.15 342.45 0.70 0.00 

16756352 Maize/Corn 7 298.15 373.15 342.05 10.40 0.03 

16756352 Maize/Corn 7 298.15 373.15 343.95 7.40 0.02 

16756352 Maize/Corn 7 298.15 373.15 342.15 11.50 0.03 

16756352 Maize/Corn 7 298.15 373.15 343.75 10.50 0.03 

16756352 Maize/Corn 7 298.15 373.15 342.15 10.00 0.03 

16756352 Maize/Corn 7 298.15 373.15 344.25 8.70 0.03 

16756352 Maize/Corn 10 298.15 373.15 342.25 1.80 0.01 

16756352 Maize/Corn 10 298.15 373.15 343.55 0.80 0.00 

16756352 Maize/Corn 10 298.15 373.15 343.15 9.60 0.03 

16756352 Maize/Corn 10 298.15 373.15 345.05 8.50 0.02 



44

PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

16756352 Maize/Corn 10 298.15 373.15 343.25 10.90 0.03 

16756352 Maize/Corn 10 298.15 373.15 345.15 11.20 0.03 

16756352 Maize/Corn 10 298.15 373.15 343.25 9.50 0.03 

16756352 Maize/Corn 10 298.15 373.15 345.25 9.90 0.03 

16756352 Maize/Corn 15 298.15 373.15 343.75 0.70 0.00 

16756352 Maize/Corn 15 298.15 373.15 344.95 0.80 0.00 

16756352 Maize/Corn 15 298.15 373.15 346.55 7.00 0.02 

16756352 Maize/Corn 15 298.15 373.15 347.15 8.90 0.03 

16756352 Maize/Corn 15 298.15 373.15 346.35 10.50 0.03 

16756352 Maize/Corn 15 298.15 373.15 347.55 9.80 0.03 

16756352 Maize/Corn 15 298.15 373.15 344.95 9.60 0.03 

16756352 Maize/Corn 15 298.15 373.15 347.45 8.90 0.03 

16756352 Maize/Corn 1 298.15 373.15 342.75 5.60 0.02 



45

PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

16756352 Maize/Corn 1 298.15 373.15 343.55 9.70 0.03 

16756352 Maize/Corn 1 298.15 373.15 343.55 12.20 0.04 

16756352 Maize/Corn 1 298.15 373.15 343.85 11.10 0.03 

16756352 Maize/Corn 1 298.15 373.15 343.55 10.50 0.03 

16756352 Maize/Corn 1 298.15 373.15 344.25 10.90 0.03 

16756352 Maize/Corn 3 298.15 373.15 343.75 9.90 0.03 

16756352 Maize/Corn 3 298.15 373.15 345.05 10.10 0.03 

16756352 Maize/Corn 3 298.15 373.15 344.75 12.50 0.04 

16756352 Maize/Corn 3 298.15 373.15 345.45 11.20 0.03 

16756352 Maize/Corn 3 298.15 373.15 344.55 11.40 0.03 

16756352 Maize/Corn 3 298.15 373.15 345.95 12.70 0.04 

16756352 Maize/Corn 5 298.15 373.15 344.95 11.20 0.03 

16756352 Maize/Corn 5 298.15 373.15 346.15 12.10 0.03 



46

PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

16756352 Maize/Corn 5 298.15 373.15 345.45 12.50 0.04 

16756352 Maize/Corn 5 298.15 373.15 346.15 11.80 0.03 

16756352 Maize/Corn 5 298.15 373.15 345.15 15.00 0.04 

16756352 Maize/Corn 5 298.15 373.15 346.15 12.80 0.04 

16756352 Maize/Corn 7 298.15 373.15 346.15 10.80 0.03 

16756352 Maize/Corn 7 298.15 373.15 346.85 10.20 0.03 

16756352 Maize/Corn 7 298.15 373.15 346.25 13.00 0.04 

16756352 Maize/Corn 7 298.15 373.15 346.95 13.20 0.04 

16756352 Maize/Corn 7 298.15 373.15 346.25 12.10 0.03 

16756352 Maize/Corn 7 298.15 373.15 346.95 14.00 0.04 

16756352 Maize/Corn 10 298.15 373.15 346.65 12.00 0.03 

16756352 Maize/Corn 10 298.15 373.15 347.65 11.50 0.03 

16756352 Maize/Corn 10 298.15 373.15 347.15 13.00 0.04 



47

PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

16756352 Maize/Corn 10 298.15 373.15 348.15 13.90 0.04 

16756352 Maize/Corn 10 298.15 373.15 348.05 12.00 0.03 

16756352 Maize/Corn 10 298.15 373.15 348.65 11.90 0.03 

16756352 Maize/Corn 15 298.15 373.15 349.65 7.60 0.02 

16756352 Maize/Corn 15 298.15 373.15 349.25 8.70 0.02 

16756352 Maize/Corn 15 298.15 373.15 349.35 12.50 0.04 

16756352 Maize/Corn 15 298.15 373.15 350.95 11.50 0.03 

16756352 Maize/Corn 15 298.15 373.15 349.95 13.20 0.04 

16756352 Maize/Corn 15 298.15 373.15 349.75 12.10 0.03 

17995877 Rice 2 
 

373.15 346.86 8.71 0.03 

17995877 Rice 2 
 

373.15 349.83 0.54 0.00 

17995877 Rice 2 
 

373.15 350.77 0.14 0.00 

17995877 Rice 2 
 

373.15 350.54 0.41 0.00 



48

PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

17995877 Rice 2 
 

373.15 350.67 0.13 0.00 

17995877 Rice 2 
 

373.15 351.91 0.10 0.00 

17995877 Rice 2 
 

373.15 350.68 0.20 0.00 

17995877 Rice 2 
 

373.15 348.80 5.72 0.02 

17995877 Rice 2 
 

373.15 352.33 1.42 0.00 

17995877 Rice 2 
 

373.15 350.41 2.71 0.01 

17995877 Rice 2 
 

373.15 352.43 1.45 0.00 

17995877 Rice 2 
 

373.15 348.45 4.58 0.01 

17995877 Rice 2 
 

373.15 354.24 0.69 0.00 

17995877 Rice 2 
 

373.15 348.17 5.82 0.02 

17995877 Rice 2 
 

373.15 339.58 4.94 0.01 

17995877 Rice 2 
 

373.15 344.97 0.72 0.00 

17995877 Rice 2 
 

373.15 341.91 1.88 0.01 



49

PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

17995877 Rice 2 
 

373.15 344.55 0.62 0.00 

17995877 Rice 2 
 

373.15 341.70 2.28 0.01 

17995877 Rice 2 
 

373.15 345.95 0.38 0.00 

17995877 Rice 2 
 

373.15 341.12 2.88 0.01 

17995877 Rice 2 
 

373.15 352.85 1.23 0.00 

17995877 Rice 2 
 

373.15 355.66 0.29 0.00 

17995877 Rice 2 
 

373.15 352.95 0.37 0.00 

17995877 Rice 2 
 

373.15 353.47 0.43 0.00 

17995877 Rice 2 
 

373.15 352.88 0.37 0.00 

17995877 Rice 2 
 

373.15 354.99 0.05 0.00 

17995877 Rice 2 
 

373.15 352.97 0.28 0.00 

18034706 Mung Bean 10 298.15 393.15 337.05 12.46 0.04 

18034706 Mung Bean 10 298.15 393.15 339.65 11.75 0.03 



50

PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

18034706 Mung Bean 10 298.15 393.15 336.75 11.56 0.03 

18034706 Mung Bean 10 298.15 393.15 339.55 13.15 0.04 

18034706 Mung Bean 10 298.15 393.15 334.35 12.83 0.04 

18205307 Rice 10 280.15 400.15 354.35 19.20 0.05 

18205307 Rice 10 280.15 400.15 357.75 18.00 0.05 

18205307 Rice 10 280.15 400.15 359.05 18.80 0.05 

18205307 Rice 10 280.15 400.15 359.65 18.80 0.05 

18205307 Rice 10 280.15 400.15 361.15 19.60 0.05 

18205307 Rice 10 280.15 400.15 363.15 19.60 0.05 

18205307 Rice 10 280.15 400.15 359.65 18.80 0.05 

18205307 Rice 10 280.15 400.15 360.15 12.50 0.03 

18205307 Rice 10 280.15 400.15 361.75 10.90 0.03 

18205307 Rice 10 280.15 400.15 362.55 9.60 0.03 



51

PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

18205307 Rice 10 280.15 400.15 363.45 9.20 0.03 

18205307 Rice 10 280.15 400.15 364.95 9.20 0.03 

18205307 Rice 10 280.15 400.15 360.25 2.50 0.01 

18205307 Rice 10 280.15 400.15 361.65 2.50 0.01 

18205307 Rice 10 280.15 400.15 362.75 2.50 0.01 

18205307 Wheat 10 280.15 400.15 336.35 10.00 0.03 

18205307 Wheat 10 280.15 400.15 340.15 8.80 0.03 

18205307 Wheat 10 280.15 400.15 342.55 8.80 0.03 

18205307 Wheat 10 280.15 400.15 339.15 9.20 0.03 

18205307 Wheat 10 280.15 400.15 341.15 6.70 0.02 

18205307 Wheat 10 280.15 400.15 343.15 3.80 0.01 

18298728 Maize/Corn 10 298.15 373.15 347.66 1.83 0.01 

18298728 Maize/Corn 10 298.15 373.15 346.97 1.70 0.00 



52

PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

18298728 Maize/Corn 10 298.15 373.15 347.22 1.64 0.00 

18298728 Maize/Corn 10 298.15 373.15 346.83 1.61 0.00 

18298728 Maize/Corn 10 298.15 373.15 346.78 1.59 0.00 

18298728 Maize/Corn 10 298.15 373.15 346.63 1.71 0.00 

18298728 Maize/Corn 10 298.15 373.15 348.02 1.76 0.01 

18298728 Maize/Corn 10 298.15 373.15 347.42 2.20 0.01 

18298728 Maize/Corn 10 298.15 373.15 347.49 1.44 0.00 

18298728 Maize/Corn 10 298.15 373.15 347.72 1.54 0.00 

18298728 Maize/Corn 10 298.15 373.15 348.03 2.16 0.01 

18298728 Maize/Corn 10 298.15 373.15 347.50 1.71 0.00 

18298728 Maize/Corn 10 298.15 373.15 347.58 1.87 0.01 

18298728 Maize/Corn 10 298.15 373.15 347.54 1.56 0.00 

18298728 Maize/Corn 10 298.15 373.15 347.22 2.43 0.01 



53

PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

18298728 Maize/Corn 10 298.15 373.15 347.46 1.74 0.01 

18298728 Maize/Corn 10 298.15 373.15 347.43 1.97 0.01 

18298728 Maize/Corn 10 298.15 373.15 347.03 2.03 0.01 

18387093 Maize/Corn 5 303.15 393.15 343.85 10.10 0.03 

18387093 Maize/Corn 5 303.15 393.15 354.15 7.50 0.02 

18387093 Maize/Corn 5 303.15 393.15 353.35 6.90 0.02 

18387093 Maize/Corn 5 303.15 393.15 354.35 6.90 0.02 

18387093 Maize/Corn 5 303.15 393.15 354.75 6.80 0.02 

19154167 Maize/Corn 5 303.15 413.15 343.75 13.50 0.04 

19154167 Maize/Corn 5 303.15 413.15 352.95 4.40 0.01 

19154167 Maize/Corn 5 303.15 413.15 352.95 4.40 0.01 

19154167 Maize/Corn 5 303.15 413.15 353.25 4.50 0.01 

19154167 Maize/Corn 5 303.15 413.15 353.45 4.30 0.01 



54

PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

19154167 Maize/Corn 5 303.15 413.15 353.25 4.50 0.01 

19154167 Maize/Corn 5 303.15 413.15 352.95 4.00 0.01 

19154167 Maize/Corn 5 303.15 413.15 343.05 11.90 0.03 

19154167 Maize/Corn 5 303.15 413.15 350.55 3.70 0.01 

19154167 Maize/Corn 5 303.15 413.15 349.35 3.40 0.01 

19154167 Maize/Corn 5 303.15 413.15 350.55 4.00 0.01 

19154167 Maize/Corn 5 303.15 413.15 349.75 3.40 0.01 

19154167 Maize/Corn 5 303.15 413.15 350.45 3.80 0.01 

19154167 Maize/Corn 5 303.15 413.15 350.35 3.20 0.01 

19154167 Wheat 5 303.15 413.15 335.55 5.80 0.02 

19154167 Wheat 5 303.15 413.15 350.35 4.30 0.01 

19154167 Wheat 5 303.15 413.15 349.75 4.10 0.01 

19154167 Wheat 5 303.15 413.15 350.55 4.30 0.01 



55

PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

19154167 Wheat 5 303.15 413.15 350.15 4.10 0.01 

19154167 Wheat 5 303.15 413.15 351.05 4.30 0.01 

19154167 Wheat 5 303.15 413.15 350.45 4.20 0.01 

19199605 Potato 10 298.15 373.15 338.95 19.50 0.06 

19199605 Potato 10 298.15 373.15 338.95 19.50 0.06 

19199605 Potato 10 298.15 373.15 340.85 19.00 0.06 

19199605 Canna 10 298.15 373.15 340.85 19.10 0.06 

19199605 Fern 10 298.15 373.15 338.95 16.30 0.05 

19199605 Kudzu 10 298.15 373.15 344.45 14.40 0.04 

19256560 Maize/Corn 10 298.15 453.15 349.85 12.80 0.04 

19256560 Maize/Corn 10 298.15 453.15 344.55 16.20 0.05 

19256560 Maize/Corn 10 298.15 453.15 347.95 13.30 0.04 

19256560 Maize/Corn 10 298.15 453.15 345.35 12.10 0.04 



56

PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

19256560 Maize/Corn 10 298.15 453.15 343.65 12.00 0.03 

19646027 Maize/Corn 10 278.15 453.15 346.05 11.60 0.03 

19646027 Maize/Corn 10 278.15 453.15 345.65 11.40 0.03 

19646027 Maize/Corn 10 278.15 453.15 345.65 11.20 0.03 

19646027 Maize/Corn 10 278.15 453.15 343.25 11.90 0.03 

19646027 Maize/Corn 10 278.15 453.15 345.35 12.90 0.04 

19646027 Maize/Corn 10 278.15 453.15 345.35 12.60 0.04 

19646027 Maize/Corn 10 278.15 453.15 345.65 11.20 0.03 

20038101 Tomato 10 303.15 358.15 339.95 16.50 0.05 

20038101 Tomato 10 303.15 358.15 340.35 15.00 0.04 

20038101 Tomato 10 303.15 358.15 337.55 15.20 0.05 

20038101 Tomato 10 303.15 358.15 337.55 14.90 0.04 

20038101 Tomato 10 303.15 358.15 336.55 14.80 0.04 



57

PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

20038101 Tomato 10 303.15 358.15 335.85 16.70 0.05 

20038101 Tomato 10 303.15 358.15 335.95 17.20 0.05 

20038101 Tomato 10 303.15 358.15 334.55 15.70 0.05 

20038101 Tomato 10 303.15 358.15 334.35 15.30 0.05 

20043631 Wheat 10 313.15 383.15 334.75 8.00 0.02 

20043631 Wheat 10 313.15 383.15 334.75 8.90 0.03 

20043631 Wheat 10 313.15 383.15 335.05 10.20 0.03 

20043631 Wheat 10 313.15 383.15 334.95 8.20 0.02 

20043631 Wheat 10 313.15 383.15 334.05 8.20 0.02 

20043631 Wheat 10 313.15 383.15 335.25 10.40 0.03 

20043631 Wheat 10 313.15 383.15 334.45 8.00 0.02 

20043631 Wheat 10 313.15 383.15 334.05 8.70 0.03 

20043631 Wheat 10 313.15 383.15 334.55 9.30 0.03 



58

PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

20043631 Wheat 10 313.15 383.15 334.75 10.70 0.03 

20043631 Wheat 10 313.15 383.15 333.75 8.90 0.03 

20043631 Wheat 10 313.15 383.15 334.25 10.80 0.03 

20043631 Wheat 10 313.15 383.15 334.75 10.20 0.03 

20043631 Wheat 10 313.15 383.15 334.55 8.40 0.03 

20043631 Wheat 10 313.15 383.15 334.05 9.80 0.03 

20043631 Wheat 10 313.15 383.15 333.95 8.70 0.03 

20043631 Wheat 10 313.15 383.15 334.55 10.10 0.03 

20043631 Wheat 10 313.15 383.15 334.65 9.20 0.03 

20550134 Maize/Corn 10 283.15 453.15 349.75 16.90 0.05 

20550134 Maize/Corn 10 283.15 453.15 351.65 12.30 0.03 

20550134 Maize/Corn 10 283.15 453.15 352.65 14.20 0.04 

20550134 Maize/Corn 10 283.15 453.15 353.35 11.30 0.03 



59

PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

20550134 Maize/Corn 10 283.15 453.15 354.15 11.80 0.03 

21152287 Sorghum 10 298.15 373.15 351.21 2.83 0.01 

21152287 Sorghum 10 298.15 373.15 324.59 2.30 0.01 

21152287 Sorghum 10 298.15 373.15 322.36 2.36 0.01 

21152287 Sorghum 10 298.15 373.15 320.37 2.06 0.01 

20687547 Barley 10 278.15 453.15 337.35 9.60 0.03 

20687547 Barley 10 278.15 453.15 337.75 9.10 0.03 

20687547 Barley 10 278.15 453.15 338.95 5.70 0.02 

20687547 Barley 10 278.15 453.15 344.15 3.90 0.01 

20687547 Barley 10 278.15 453.15 345.75 2.90 0.01 

20687547 Barley 10 278.15 453.15 347.55 2.20 0.01 

20687547 Barley 10 278.15 453.15 349.05 1.60 0.00 

20687547 Barley 10 278.15 453.15 349.65 0.70 0.00 



60

PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

20687547 Barley 10 278.15 453.15 349.55 1.30 0.00 

20687547 Barley 10 278.15 453.15 341.15 8.20 0.02 

20687547 Barley 10 278.15 453.15 340.65 5.20 0.02 

20687547 Barley 10 278.15 453.15 342.35 5.20 0.02 

20687547 Barley 10 278.15 453.15 344.05 2.90 0.01 

20687547 Barley 10 278.15 453.15 346.65 5.00 0.01 

21062021 Maize/Corn 10 283.15 383.15 347.74 13.21 0.04 

21062021 Maize/Corn 10 283.15 383.15 348.86 13.62 0.04 

21062021 Maize/Corn 10 283.15 383.15 348.46 11.37 0.03 

21062021 Maize/Corn 10 283.15 383.15 349.17 10.91 0.03 

21062021 Maize/Corn 10 283.15 383.15 349.03 10.54 0.03 

21062021 Maize/Corn 10 283.15 383.15 347.97 12.28 0.04 

21062021 Maize/Corn 10 283.15 383.15 348.37 12.06 0.03 



61

PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

21062021 Maize/Corn 10 283.15 383.15 349.17 11.58 0.03 

21062021 Maize/Corn 10 283.15 383.15 348.90 10.85 0.03 

21062021 Maize/Corn 10 283.15 383.15 349.03 10.71 0.03 

21158430 Yam 10 298.15 433.15 350.05 22.40 0.06 

21158430 Yam 10 298.15 433.15 348.35 22.50 0.06 

21158430 Yam 10 298.15 433.15 348.35 24.80 0.07 

21158430 Yam 10 298.15 433.15 346.85 23.30 0.07 

21158430 Yam 10 298.15 433.15 346.15 25.00 0.07 

21158430 Yam 10 298.15 433.15 350.45 25.10 0.07 

21158430 Yam 10 298.15 433.15 346.95 25.30 0.07 

21175189 Wheat 10 293.15 403.15 343.10 5.08 0.01 

21175189 Wheat 10 293.15 403.15 342.47 3.90 0.01 

21175189 Wheat 10 293.15 403.15 343.05 4.48 0.01 
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PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

21175189 Wheat 10 293.15 403.15 343.44 4.06 0.01 

21175189 Wheat 10 293.15 403.15 341.93 5.42 0.02 

21175189 Wheat 10 293.15 403.15 342.61 5.40 0.02 

21214175 Banana 10 283.15 393.15 349.30 11.05 0.03 

21214175 Banana 10 283.15 393.15 348.45 10.42 0.03 

21214175 Banana 10 283.15 393.15 347.65 9.68 0.03 

21214175 Banana 10 283.15 393.15 348.52 9.45 0.03 

21214175 Banana 10 283.15 393.15 347.17 8.68 0.03 

21535759 Acorn 10 298.15 453.15 392.95 17.70 0.05 

21535759 Acorn 10 298.15 453.15 289.55 51.40 0.18 

21535759 Acorn 10 298.15 453.15 288.85 78.70 0.27 

21535759 Acorn 10 298.15 453.15 298.85 123.80 0.41 

21535759 Acorn 10 298.15 453.15 293.45 88.90 0.30 
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PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

21535759 Acorn 10 298.15 453.15 375.15 14.40 0.04 

21535759 Acorn 10 298.15 453.15 287.25 92.50 0.32 

21535759 Acorn 10 298.15 453.15 288.05 75.60 0.26 

21535759 Acorn 10 298.15 453.15 290.15 80.60 0.28 

21535759 Acorn 10 298.15 453.15 290.05 94.70 0.33 

21604720 Sorghum 
   

343.05 13.60 0.04 

21604720 Sorghum 
   

343.85 13.80 0.04 

21604720 Sorghum 
   

344.25 13.10 0.04 

21604720 Sorghum 
   

343.45 14.00 0.04 

21604720 Sorghum 
   

343.65 13.00 0.04 

21604720 Maize/Corn 
  

342.05 10.10 0.03 

22059442 Rice 
   

352.75 9.10 0.03 

22059442 Rice 
   

353.45 6.10 0.02 
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PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

22059442 Rice 
   

353.45 7.00 0.02 

22059442 Rice 
   

353.15 8.70 0.02 

22059442 Rice 
   

353.85 7.30 0.02 

22059442 Rice 
   

353.75 6.50 0.02 

22059442 Rice 
   

354.55 5.90 0.02 

22059442 Rice 
   

353.65 6.70 0.02 

22059442 Rice 
   

355.05 5.60 0.02 

22059442 Rice 
   

355.45 4.40 0.01 

22183883 Wheat 10 393.15 273.15 338.01 2.66 0.01 

22183883 Wheat 10 393.15 273.15 344.73 1.81 0.01 

22183883 Wheat 10 393.15 273.15 339.20 2.29 0.01 

22183883 Wheat 10 393.15 273.15 338.81 3.34 0.01 

22183883 Wheat 10 393.15 273.15 346.78 2.89 0.01 
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PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

22183883 Wheat 10 393.15 273.15 340.06 2.93 0.01 

22183883 Wheat 10 393.15 273.15 337.16 2.87 0.01 

22183883 Wheat 10 393.15 273.15 342.75 2.20 0.01 

22183883 Wheat 10 393.15 273.15 338.24 2.82 0.01 

21780131 Pea 
   

342.05 14.40 0.04 

21780131 Pea 
   

342.85 14.30 0.04 

21780131 Pea 
   

342.25 14.30 0.04 

21780131 Pea 
   

342.15 14.80 0.04 

21780131 Pea 
   

342.45 14.10 0.04 

21780131 Pea 
   

342.35 14.40 0.04 

21780131 Pea 
   

342.05 14.90 0.04 

21780131 Pea 
   

341.75 14.90 0.04 

21780131 Pea 
   

342.45 14.10 0.04 
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PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

21780131 Pea 
   

342.35 14.30 0.04 

21780131 Fababean 
   

340.35 16.70 0.05 

21780131 Fababean 
   

340.05 18.00 0.05 

21780131 Fababean 
   

340.75 16.90 0.05 

21780131 Fababean 
   

340.25 17.00 0.05 

21780131 Fababean 
   

340.05 16.70 0.05 

21780131 Fababean 
   

338.95 17.10 0.05 

21780131 Fababean 
   

340.05 16.70 0.05 

21780131 Fababean 
   

339.75 17.10 0.05 

21780131 Fababean 
   

339.85 16.90 0.05 

21780131 Fababean 
   

340.05 16.70 0.05 

21780131 Fababean 
   

339.95 16.80 0.05 

22515236 Wheat 10 303.15 393.15 340.11 12.14 0.04 
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PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

22515236 Wheat 10 303.15 393.15 341.56 12.26 0.04 

22515236 Wheat 10 303.15 393.15 341.24 10.97 0.03 

22515236 Wheat 10 303.15 393.15 341.18 12.00 0.04 

22582811 Yam 5 303.15 403.15 352.95 19.90 0.06 

22582811 Yam 5 303.15 403.15 353.15 2.90 0.01 

22582811 Yam 5 303.15 403.15 358.05 4.20 0.01 

22582811 Yam 5 303.15 403.15 363.55 4.10 0.01 

22582811 Yam 5 303.15 403.15 353.05 3.60 0.01 

22582811 Yam 5 303.15 403.15 357.85 6.00 0.02 

22582811 Yam 5 303.15 403.15 362.25 7.20 0.02 

22582811 Yam 5 303.15 403.15 354.55 5.10 0.01 

22582811 Yam 5 303.15 403.15 358.85 6.00 0.02 

22582811 Yam 5 303.15 403.15 364.65 3.80 0.01 
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PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

23238952 Rice 10 293.15 413.15 338.75 10.00 0.03 

23238952 Rice 10 293.15 413.15 338.65 9.20 0.03 

23756853 Wheat 10 303.15 393.15 333.99 5.85 0.02 

23756853 Wheat 10 303.15 393.15 334.06 6.86 0.02 

23756853 Wheat 10 303.15 393.15 335.56 4.46 0.01 

23756853 Wheat 10 303.15 393.15 334.64 6.06 0.02 

23756853 Wheat 10 303.15 393.15 334.20 6.78 0.02 

23756853 Wheat 10 303.15 393.15 335.90 5.87 0.02 

24053807 Wolf Apple 
  

337.65 13.21 0.04 

26904619 Sweet Potato 10 303.15 393.15 355.15 15.70 0.04 

26904619 Sweet Potato 10 303.15 393.15 350.95 13.40 0.04 

26904619 Sweet Potato 10 303.15 393.15 355.05 16.40 0.05 

26904619 Sweet Potato 10 303.15 393.15 351.25 13.90 0.04 
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PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

26904619 Sweet Potato 10 303.15 393.15 354.95 14.30 0.04 

26904619 Sweet Potato 10 303.15 393.15 350.35 14.30 0.04 

26904619 Sweet Potato 10 303.15 393.15 353.65 15.50 0.04 

26904619 Sweet Potato 10 303.15 393.15 349.95 13.00 0.04 

26904619 Sweet Potato 10 303.15 393.15 356.75 20.10 0.06 

26904619 Sweet Potato 10 303.15 393.15 352.55 15.20 0.04 

24506235 Common 

Bean 

10 298.15 408.15 352.34 12.94 0.04 

24506235 Common 

Bean 

10 298.15 408.15 352.67 11.25 0.03 

24506235 Common 

Bean 

10 298.15 408.15 352.11 9.73 0.03 
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PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

24506235 Common 

Bean 

10 298.15 408.15 352.06 12.36 0.04 

24506235 Common 

Bean 

10 298.15 408.15 352.80 13.67 0.04 

24122670 Maize/Corn 10 293.15 373.15 352.85 0.80 0.00 

24122670 Maize/Corn 10 293.15 373.15 353.25 4.20 0.01 

24122670 Maize/Corn 10 293.15 373.15 350.15 7.70 0.02 

24122670 Maize/Corn 10 293.15 373.15 351.05 6.80 0.02 

24122670 Maize/Corn 10 293.15 373.15 350.15 8.70 0.02 

24122670 Maize/Corn 10 293.15 373.15 350.15 8.30 0.02 

24122670 Maize/Corn 10 293.15 373.15 348.65 8.20 0.02 

24122670 Maize/Corn 10 293.15 373.15 349.35 7.60 0.02 

24122670 Maize/Corn 10 293.15 373.15 346.15 7.10 0.02 
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PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

24122670 Maize/Corn 10 293.15 373.15 349.35 6.90 0.02 

25225719 Potato 
   

339.85 16.70 0.05 

25225719 Potato 
   

340.35 15.90 0.05 

25225719 Potato 
   

340.25 16.10 0.05 

25328227 Rice 
   

342.25 9.10 0.03 

25328227 Rice 
   

367.95 5.10 0.01 

25328227 Rice 
   

361.35 4.50 0.01 

25328227 Rice 
   

359.45 3.80 0.01 

25328227 Rice 
   

357.35 3.10 0.01 

24771545 Maize/Corn 
  

347.85 9.40 0.03 

24771545 Maize/Corn 
  

347.45 9.00 0.03 

24771545 Maize/Corn 
  

349.55 8.80 0.03 

24771545 Maize/Corn 
  

350.65 8.90 0.03 
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PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

24771545 Maize/Corn 
  

347.25 8.20 0.02 

24771545 Maize/Corn 
  

347.55 8.10 0.02 

24771545 Maize/Corn 
  

350.35 8.10 0.02 

24771545 Maize/Corn 
  

349.55 8.10 0.02 

25844120 Rice 10 303.15 403.15 353.25 3.10 0.01 

25844120 Rice 10 303.15 403.15 356.15 3.30 0.01 

25844120 Rice 10 303.15 403.15 350.75 2.60 0.01 

25844120 Rice 10 303.15 403.15 352.45 2.90 0.01 

25844120 Rice 10 303.15 403.15 351.85 2.70 0.01 

25844120 Rice 10 303.15 403.15 341.05 2.80 0.01 

25844120 Rice 10 303.15 403.15 356.55 2.90 0.01 

25844120 Rice 10 303.15 403.15 357.55 3.20 0.01 

25844120 Rice 10 303.15 403.15 352.45 2.90 0.01 
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PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

25844120 Rice 10 303.15 403.15 351.85 2.70 0.01 

25844120 Rice 10 303.15 403.15 356.55 3.50 0.01 

25844120 Rice 10 303.15 403.15 356.45 3.20 0.01 

25844120 Rice 10 303.15 403.15 353.35 2.70 0.01 

25844120 Rice 10 303.15 403.15 348.05 2.70 0.01 

25781203 Rice 10 303.15 423.15 347.95 4.18 0.01 

25781203 Rice 10 303.15 423.15 350.15 5.58 0.02 

25781203 Rice 10 303.15 423.15 352.85 6.11 0.02 

25781203 Rice 10 303.15 423.15 354.45 7.32 0.02 

25781203 Rice 10 303.15 423.15 347.95 4.69 0.01 

25781203 Rice 10 303.15 423.15 349.85 6.56 0.02 

25781203 Rice 10 303.15 423.15 352.65 6.16 0.02 

25781203 Rice 10 303.15 423.15 354.75 8.26 0.02 
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PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

25906383 Sweet Potato 10 293.15 373.15 349.93 16.57 0.05 

25906383 Sweet Potato 10 293.15 373.15 350.09 14.33 0.04 

25906383 Sweet Potato 10 293.15 373.15 352.32 16.28 0.05 

25906383 Sweet Potato 10 293.15 373.15 350.93 17.31 0.05 

25906383 Sweet Potato 10 293.15 373.15 350.60 14.74 0.04 

25906383 Sweet Potato 10 293.15 373.15 351.26 16.09 0.05 

25906383 Sweet Potato 10 293.15 373.15 336.60 12.81 0.04 

25906383 Sweet Potato 10 293.15 373.15 334.40 8.42 0.03 

25906383 Sweet Potato 10 293.15 373.15 335.93 9.22 0.03 

25906383 Sweet Potato 10 293.15 373.15 339.12 14.37 0.04 

25906383 Sweet Potato 10 293.15 373.15 336.37 9.04 0.03 

25906383 Sweet Potato 10 293.15 373.15 339.54 9.66 0.03 

26018506 Rice 10 293.15 363.15 350.19 15.43 0.04 
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PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

26018506 Rice 10 293.15 363.15 349.53 6.01 0.02 

26018506 Rice 10 293.15 363.15 349.43 6.27 0.02 

26018506 Rice 10 293.15 363.15 349.14 5.94 0.02 

26018506 Rice 10 293.15 363.15 349.58 5.88 0.02 

26194949 Lilium bulb 
  

339.45 9.93 0.03 

26194949 Lilium bulb 
  

339.35 11.61 0.03 

26194949 Lilium bulb 
  

336.60 12.08 0.04 

26243900 Barley 10 298.15 383.15 335.85 9.49 0.03 

26243900 Barley 10 298.15 383.15 335.05 9.50 0.03 

26243900 Barley 10 298.15 383.15 335.45 9.58 0.03 

26243900 Barley 10 298.15 383.15 335.35 8.89 0.03 

26243900 Barley 10 298.15 383.15 336.15 7.85 0.02 

26243900 Barley 10 298.15 383.15 334.65 8.79 0.03 
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PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

26243900 Barley 10 298.15 383.15 335.35 9.61 0.03 

26243900 Barley 10 298.15 383.15 334.35 9.20 0.03 

26243900 Barley 10 298.15 383.15 335.85 6.49 0.02 

26243911 Bambara 

Groundnut 

5 253.15 393.15 346.57 9.37 0.03 

26243911 Bambara 

Groundnut 

5 253.15 393.15 348.10 6.31 0.02 

26256258 Maize/Corn 
  

396.45 14.80 0.04 

26256258 Maize/Corn 
  

393.05 10.80 0.03 

26256258 Maize/Corn 
  

393.35 9.70 0.02 

26256258 Maize/Corn 
  

392.35 8.10 0.02 

26344967 Rice 10 300.15 393.15 351.14 4.56 0.01 

26344967 Rice 10 300.15 393.15 352.44 6.43 0.02 
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PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

26344978 Horse 

Chestnut 

10 293.15 393.15 331.96 8.76 0.03 

26344978 Sweet Potato 10 293.15 393.15 344.54 15.98 0.05 

26344978 Water 

Chestnut 

10 293.15 393.15 346.46 7.29 0.02 

25231269 Rice 11.7 303.15 383.15 360.23 5.07 0.01 

25231269 Chickpea 11.7 303.15 383.15 352.04 2.94 0.01 

25231269 Amaranth 11.7 303.15 383.15 355.16 7.95 0.02 

25231269 Maize/Corn 11.7 303.15 383.15 348.04 7.15 0.02 

25231269 Cassava 11.7 303.15 383.15 344.24 6.46 0.02 

25231269 Mixed starch 11.7 303.15 383.15 348.14 2.38 0.01 

25231269 Mixed starch 11.7 303.15 383.15 345.80 2.11 0.01 

25231269 Mixed starch 11.7 303.15 383.15 350.87 2.15 0.01 
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PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

25231269 Mixed starch 11.7 303.15 383.15 349.02 1.94 0.01 

25231269 Mixed starch 11.7 303.15 383.15 353.40 2.74 0.01 

25231269 Mixed starch 11.7 303.15 383.15 354.18 1.78 0.01 

25977003 Pinhão 10 313.15 413.15 333.30 11.60 0.03 

25977003 Pinhão 10 313.15 413.15 338.14 7.20 0.02 

25977003 Pinhão 10 313.15 413.15 341.03 3.61 0.01 

25977003 Pinhão 10 313.15 413.15 337.01 10.31 0.03 

25977003 Pinhão 10 313.15 413.15 342.84 2.84 0.01 

25977003 Pinhão 10 313.15 413.15 342.43 4.88 0.01 

25977003 Pinhão 10 313.15 413.15 340.97 2.16 0.01 

25977003 Pinhão 10 313.15 413.15 331.51 11.73 0.04 

25977003 Pinhão 10 313.15 413.15 336.58 7.43 0.02 

25977003 Pinhão 10 313.15 413.15 339.22 2.12 0.01 
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PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

26642044 Potato 10 303.15 393.15 333.55 10.75 0.03 

26642044 Potato 10 303.15 393.15 334.01 10.47 0.03 

26642044 Potato 10 303.15 393.15 333.48 10.16 0.03 

26642044 Potato 10 303.15 393.15 334.12 10.92 0.03 

26642044 Potato 10 303.15 393.15 331.10 10.24 0.03 

26642044 Potato 10 303.15 393.15 333.88 10.23 0.03 

26642044 Potato 10 303.15 393.15 333.93 9.68 0.03 

26642044 Potato 10 303.15 393.15 333.60 7.70 0.02 

26642044 Potato 10 303.15 393.15 330.74 10.14 0.03 

26642044 Potato 10 303.15 393.15 333.24 9.54 0.03 

26642044 Potato 10 303.15 393.15 334.36 9.07 0.03 

26642044 Potato 10 303.15 393.15 335.00 6.18 0.02 

26642044 Potato 10 303.15 393.15 331.66 6.11 0.02 
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PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

26642044 Potato 10 303.15 393.15 334.98 5.43 0.02 

26642044 Potato 10 303.15 393.15 335.30 5.19 0.02 

26642044 Potato 10 303.15 393.15 336.34 4.41 0.01 

26824830 Wheat 5 313.15 383.15 333.66 8.23 0.02 

26824830 Wheat 5 313.15 383.15 339.03 9.35 0.03 

26824830 Wheat 5 313.15 383.15 341.00 9.00 0.03 

26824830 Wheat 5 313.15 383.15 335.23 9.90 0.03 

26824830 Wheat 5 313.15 383.15 335.48 5.21 0.02 

26824830 Wheat 5 313.15 383.15 341.53 6.27 0.02 

26824830 Wheat 5 313.15 383.15 334.50 6.27 0.02 

26824830 Wheat 5 313.15 383.15 343.09 7.08 0.02 

26860788 Rice 10 293.15 373.15 340.25 2.60 0.01 

26860788 Rice 10 293.15 373.15 340.45 4.60 0.01 
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PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

26860788 Rice 10 293.15 373.15 340.35 5.50 0.02 

26860788 Rice 10 293.15 373.15 340.05 14.00 0.04 

26860788 Rice 10 293.15 373.15 340.75 14.40 0.04 

26860788 Rice 10 293.15 373.15 341.45 14.30 0.04 

26860788 Wheat 10 293.15 373.15 334.15 2.90 0.01 

26860788 Wheat 10 293.15 373.15 333.95 4.10 0.01 

26860788 Wheat 10 293.15 373.15 334.15 5.50 0.02 

26860788 Wheat 10 293.15 373.15 334.25 8.50 0.03 

26860788 Wheat 10 293.15 373.15 334.95 10.70 0.03 

26860788 Wheat 10 293.15 373.15 335.25 10.70 0.03 

27082515 Arrowhead 
  

346.35 12.64 0.04 

27082515 Arrowhead 
  

345.70 11.93 0.03 

27082515 Arrowhead 
  

347.95 11.54 0.03 
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PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

27105125 Cassava 10 303.15 358.15 328.03 7.41 0.02 

27105125 Cassava 10 303.15 358.15 331.60 3.07 0.01 

27105125 Cassava 10 303.15 358.15 331.88 2.82 0.01 

27105125 Cassava 10 303.15 358.15 332.06 3.62 0.01 

27105125 Cassava 10 303.15 358.15 331.23 4.29 0.01 

27105125 Cassava 10 303.15 358.15 331.27 4.19 0.01 

27105125 Cassava 10 303.15 358.15 331.63 2.98 0.01 

27105125 Cassava 10 303.15 358.15 332.01 4.13 0.01 

27105125 Cassava 10 303.15 358.15 330.93 4.13 0.01 

27105125 Cassava 10 303.15 358.15 331.97 3.10 0.01 

27105125 Cassava 10 303.15 358.15 331.46 0.38 0.00 

27478223 Wheat 10 303.15 393.15 333.95 5.31 0.02 

27478223 Wheat 10 303.15 393.15 333.97 6.32 0.02 
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PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

27478223 Wheat 10 303.15 393.15 333.40 4.85 0.01 

27478223 Wheat 10 303.15 393.15 335.78 5.31 0.02 

27478223 Wheat 10 303.15 393.15 335.83 6.20 0.02 

27478223 Wheat 10 303.15 393.15 334.80 5.21 0.02 

27478223 Wheat 10 303.15 393.15 336.54 8.11 0.02 

27478223 Wheat 10 303.15 393.15 337.02 8.57 0.03 

27478223 Wheat 10 303.15 393.15 335.63 8.47 0.03 

27478223 Wheat 10 303.15 393.15 338.61 8.19 0.02 

27478223 Wheat 10 303.15 393.15 339.12 8.97 0.03 

27478223 Wheat 10 303.15 393.15 337.83 8.99 0.03 

27447598 Sweet Potato 10 303.15 393.15 353.75 21.26 0.06 

27447598 Sweet Potato 10 303.15 393.15 388.35 25.53 0.07 

27447598 Sweet Potato 10 303.15 393.15 416.45 26.78 0.06 
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PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

27523327 Maize/Corn 10 298.15 363.15 343.05 14.70 0.04 

27523327 Maize/Corn 10 298.15 363.15 342.15 10.90 0.03 

27523327 Maize/Corn 10 298.15 363.15 342.75 10.40 0.03 

27523327 Maize/Corn 10 298.15 363.15 344.85 12.70 0.04 

27715058 Rice 10 298.15 373.15 340.05 8.95 0.03 

27715058 Rice 10 298.15 373.15 339.25 9.45 0.03 

27715058 Rice 10 298.15 373.15 338.25 10.97 0.03 

27715058 Rice 10 298.15 373.15 337.95 11.39 0.03 

27715058 Rice 10 298.15 373.15 338.25 8.28 0.02 

27715058 Rice 10 298.15 373.15 338.05 9.04 0.03 

27715058 Rice 10 298.15 373.15 336.35 10.28 0.03 

27715058 Rice 10 298.15 373.15 336.05 10.68 0.03 

28115752 Maize/Corn 10 303.15 373.15 346.41 3.75 0.01 
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PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

28115752 Rice 10 303.15 373.15 341.00 2.29 0.01 

28115752 Wheat 10 303.15 373.15 338.56 2.64 0.01 

28115752 Tapioca 10 303.15 373.15 345.29 3.11 0.01 

28115752 Potato 10 303.15 373.15 351.86 8.23 0.02 

26926871 Rice 10 293.15 393.15 341.65 9.11 0.03 

26926871 Rice 10 293.15 393.15 341.28 10.83 0.03 

26926871 Rice 10 293.15 393.15 337.42 7.51 0.02 

26926871 Rice 10 293.15 393.15 339.45 7.83 0.02 

26926871 Rice 10 293.15 393.15 336.92 7.35 0.02 

26970416 Maize/Corn 10 293.15 453.15 354.94 99.58 0.28 

26970416 Maize/Corn 10 293.15 453.15 349.00 45.68 0.13 

26970416 Maize/Corn 10 293.15 453.15 365.53 73.56 0.20 

26970416 Maize/Corn 10 293.15 453.15 374.54 57.48 0.15 
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PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

26970416 Maize/Corn 10 293.15 453.15 365.33 50.85 0.14 

26970416 Maize/Corn 10 293.15 453.15 381.78 33.63 0.09 

26970416 Maize/Corn 10 293.15 453.15 365.55 78.47 0.21 

26970416 Maize/Corn 10 293.15 453.15 355.38 65.04 0.18 

26970416 Maize/Corn 10 293.15 453.15 367.07 47.29 0.13 

26970416 Maize/Corn 10 293.15 453.15 357.65 96.27 0.27 

26970416 Maize/Corn 10 293.15 453.15 353.41 74.92 0.21 

26970416 Maize/Corn 10 293.15 453.15 347.77 144.63 0.42 

26970416 Maize/Corn 10 293.15 453.15 356.48 136.62 0.38 

26970416 Maize/Corn 10 293.15 453.15 356.14 73.97 0.21 

28241110 Rice 10 293.15 413.15 342.65 13.75 0.04 

28241110 Rice 10 293.15 413.15 343.15 12.73 0.04 

28241110 Rice 10 293.15 413.15 343.38 12.64 0.04 
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PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

28241110 Rice 10 293.15 413.15 344.80 12.51 0.04 

28241110 Rice 10 293.15 413.15 344.88 12.10 0.04 

28388358 Rice 10 293.15 368.15 341.84 2.98 0.01 

28388358 Rice 10 293.15 368.15 341.22 3.09 0.01 

28388358 Rice 10 293.15 368.15 343.50 3.35 0.01 

30263590 Chestnut 5 298.15 393.15 338.22 15.55 0.05 

30263590 Chestnut 5 298.15 393.15 339.36 12.34 0.04 

30263590 Chestnut 5 298.15 393.15 337.81 12.05 0.04 

28740298 Wheat 10 313.15 383.15 329.84 13.14 0.04 

28740298 Wheat 10 313.15 383.15 328.21 7.95 0.02 

28740298 Wheat 10 313.15 383.15 328.35 6.97 0.02 

28740298 Wheat 10 313.15 383.15 328.50 12.47 0.04 

28740298 Wheat 10 313.15 383.15 328.27 6.41 0.02 
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PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

28740298 Wheat 10 313.15 383.15 328.78 5.06 0.02 

28727742 Maize/Corn 5 293.15 393.15 343.85 10.60 0.03 

28727742 Maize/Corn 5 293.15 393.15 348.05 10.90 0.03 

28727742 Maize/Corn 5 293.15 393.15 349.05 9.20 0.03 

28727742 Maize/Corn 5 293.15 393.15 349.45 8.50 0.02 

28727742 Maize/Corn 5 293.15 393.15 347.15 13.30 0.04 

28727742 Maize/Corn 5 293.15 393.15 346.55 13.10 0.04 

28727742 Maize/Corn 5 293.15 393.15 346.35 13.40 0.04 

28727742 Maize/Corn 5 293.15 393.15 344.95 13.20 0.04 

28727742 Maize/Corn 5 293.15 393.15 345.05 13.40 0.04 

28727742 Maize/Corn 5 293.15 393.15 345.45 13.10 0.04 

28895935 Rice 10 298.15 403.15 336.25 9.88 0.03 

28895935 Rice 10 298.15 403.15 337.85 10.01 0.03 
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PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

28895935 Rice 10 298.15 403.15 337.95 10.19 0.03 

28895935 Rice 10 298.15 403.15 338.85 10.29 0.03 

28895935 Rice 10 298.15 403.15 339.45 10.48 0.03 

28895935 Rice 10 298.15 403.15 345.35 10.36 0.03 

28951617 Wheat 10 298.15 403.15 336.15 10.50 0.03 

28951617 Wheat 10 298.15 403.15 336.85 9.10 0.03 

28951617 Wheat 10 298.15 403.15 335.75 11.00 0.03 

28951617 Wheat 10 298.15 403.15 337.35 9.50 0.03 

28951617 Wheat 10 298.15 403.15 337.55 8.30 0.02 

28951617 Wheat 10 298.15 403.15 336.75 10.40 0.03 

28951617 Wheat 10 298.15 403.15 336.35 10.70 0.03 

28951617 Wheat 10 298.15 403.15 337.05 9.30 0.03 

28951617 Wheat 10 298.15 403.15 335.55 11.40 0.03 
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PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

28951617 Wheat 10 298.15 403.15 337.85 10.20 0.03 

28951617 Wheat 10 298.15 403.15 337.55 8.80 0.03 

28951617 Wheat 10 298.15 403.15 336.65 11.30 0.03 

29044217 Jackfruit 10 293.15 373.15 355.65 9.14 0.03 

29044217 Jackfruit 10 293.15 373.15 360.58 16.78 0.05 

29044217 Jackfruit 10 293.15 373.15 350.41 15.28 0.04 

29044217 Jackfruit 10 293.15 373.15 351.99 14.78 0.04 

29044217 Jackfruit 10 293.15 373.15 351.90 13.91 0.04 

29389561 Banana 10 303.15 423.15 337.85 4.70 0.01 

29389561 Banana 10 303.15 423.15 338.65 3.70 0.01 

29389561 Banana 10 303.15 423.15 339.15 3.10 0.01 

29389561 Banana 10 303.15 423.15 339.65 2.90 0.01 

28718948 Maize/Corn 10 293.15 373.15 345.55 12.20 0.04 
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PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

28718948 Maize/Corn 10 293.15 373.15 346.55 10.60 0.03 

28718948 Maize/Corn 10 293.15 373.15 344.55 12.00 0.03 

28718948 Maize/Corn 10 293.15 373.15 344.55 11.00 0.03 

28718948 Maize/Corn 10 293.15 373.15 343.95 12.30 0.04 

28718948 Maize/Corn 10 293.15 373.15 345.25 12.90 0.04 

28718948 Maize/Corn 10 293.15 373.15 344.45 12.20 0.04 

28718948 Maize/Corn 10 293.15 373.15 344.25 10.80 0.03 

28718948 Maize/Corn 10 293.15 373.15 343.45 12.20 0.04 

28718948 Maize/Corn 10 293.15 373.15 345.25 10.90 0.03 

28718948 Maize/Corn 10 293.15 373.15 344.65 10.50 0.03 

28718948 Maize/Corn 10 293.15 373.15 347.55 11.20 0.03 

28718948 Maize/Corn 10 293.15 373.15 344.55 12.80 0.04 

28718948 Maize/Corn 10 293.15 373.15 345.75 13.30 0.04 
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PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

28718948 Maize/Corn 10 293.15 373.15 344.85 11.30 0.03 

28718948 Maize/Corn 10 293.15 373.15 344.55 11.20 0.03 

29606750 Potato 
   

339.85 16.40 0.05 

29606750 Potato 
   

340.35 15.90 0.05 

29606750 Potato 
   

340.45 16.10 0.05 

29606750 Potato 
   

340.85 15.90 0.05 

29606750 Potato 
   

340.75 15.90 0.05 

29606750 Potato 
   

341.15 15.60 0.05 

29606750 Potato 
   

341.05 15.90 0.05 

30154327 Maize/Corn 10 293.15 403.15 346.65 7.90 0.02 

30154327 Maize/Corn 10 293.15 403.15 347.15 9.20 0.03 

30154327 Maize/Corn 10 293.15 403.15 348.55 8.20 0.02 

30154327 Maize/Corn 10 293.15 403.15 347.25 9.70 0.03 
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PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

30208563 Banana 10 298.15 403.15 342.95 15.80 0.05 

30208563 Banana 10 298.15 403.15 344.75 16.10 0.05 

29883702 Arracacha 10 303.15 373.15 330.95 6.10 0.02 

29883702 Arracacha 10 303.15 373.15 332.05 7.10 0.02 

29883702 Arracacha 10 303.15 373.15 332.25 8.80 0.03 

30544737 Longan seeds 10 303.15 383.15 353.65 16.40 0.05 

30544737 Longan seeds 10 303.15 383.15 352.15 15.60 0.04 

30544737 Longan seeds 10 303.15 383.15 349.85 13.50 0.04 

30544737 Maize/Corn 10 303.15 383.15 352.35 10.30 0.03 

30959992 Maize/Corn 10 303.15 393.15 342.98 16.78 0.05 

30959992 Maize/Corn 10 303.15 393.15 343.03 15.64 0.05 

30959992 Maize/Corn 10 303.15 393.15 342.83 15.52 0.05 

30959992 Maize/Corn 10 303.15 393.15 342.85 15.23 0.04 
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PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

30959992 Maize/Corn 10 303.15 393.15 342.76 14.87 0.04 

30959992 Maize/Corn 10 303.15 393.15 343.11 13.00 0.04 

30959992 Maize/Corn 10 303.15 393.15 341.86 12.64 0.04 

30959992 Maize/Corn 10 303.15 393.15 341.46 12.31 0.04 

30959992 Maize/Corn 10 303.15 393.15 341.34 12.26 0.04 

30959992 Maize/Corn 10 303.15 393.15 342.02 12.17 0.04 

30728543 Fuzi 10 293.15 413.15 350.35 1.77 0.01 

30728543 Fuzi 10 293.15 413.15 339.05 0.97 0.00 

30728543 Fuzi 10 293.15 413.15 348.05 1.49 0.00 

30728543 Fuzi 10 293.15 413.15 334.75 0.71 0.00 

30728580 Sweet Potato 10 298.15 373.15 342.09 12.46 0.04 

31619620 Rice 10 298.15 393.15 341.88 12.22 0.04 

31619620 Rice 10 298.15 393.15 340.78 11.12 0.03 
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PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

31619620 Rice 10 298.15 393.15 341.76 7.77 0.02 

31619620 Rice 10 298.15 393.15 352.87 0.44 0.00 

31619620 Rice 10 298.15 393.15 354.51 0.13 0.00 

30960317 Maize/Corn 5 298.15 368.15 353.60 10.94 0.03 

30960317 Maize/Corn 5 298.15 368.15 342.60 10.57 0.03 

30960317 Maize/Corn 5 298.15 368.15 352.23 10.07 0.03 

30960317 Maize/Corn 5 298.15 368.15 340.24 9.14 0.03 

30791555 Rice 10 303.15 403.15 340.80 7.50 0.02 

30791555 Rice 10 303.15 403.15 340.27 6.89 0.02 

30791555 Rice 10 303.15 403.15 339.88 6.65 0.02 

30791555 Rice 10 303.15 403.15 339.27 7.35 0.02 

30791555 Rice 10 303.15 403.15 344.11 11.99 0.03 

30791555 Rice 10 303.15 403.15 340.93 8.60 0.03 
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PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

30791555 Rice 10 303.15 403.15 339.42 7.66 0.02 

30791555 Rice 10 303.15 403.15 339.45 8.36 0.02 

31060302 Millet 10 
 

383.15 343.65 9.60 0.03 

31060302 Millet 10 
 

383.15 351.05 10.80 0.03 

31060302 Millet 10 
 

383.15 344.15 6.60 0.02 

31060302 Millet 10 
 

383.15 346.15 8.50 0.02 

31069435 Maize/Corn 10 283.15 423.15 343.15 9.20 0.03 

31069435 Maize/Corn 10 283.15 423.15 343.15 9.10 0.03 

31069435 Maize/Corn 10 283.15 423.15 343.25 8.90 0.03 

31069435 Potato 10 283.15 423.15 338.25 14.90 0.04 

31069435 Potato 10 283.15 423.15 339.85 13.00 0.04 

31069435 Potato 10 283.15 423.15 339.05 16.80 0.05 

31069435 Potato 10 283.15 423.15 338.75 17.10 0.05 
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PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

31367366 Barley 
 

293.15 393.15 340.72 8.92 0.03 

31367366 Barley 
 

293.15 393.15 340.66 7.14 0.02 

31367366 Barley 
 

293.15 393.15 338.28 8.66 0.03 

31367366 Barley 
 

293.15 393.15 339.49 8.56 0.03 

31367366 Barley 
 

293.15 393.15 337.51 10.66 0.03 

31367366 Barley 
 

293.15 393.15 338.27 9.84 0.03 

31269264 Sweet Potato 10 293.15 393.15 351.36 15.88 0.05 

31269264 Sweet Potato 10 293.15 393.15 355.07 16.80 0.05 

31269264 Sweet Potato 10 293.15 393.15 355.46 17.93 0.05 

31269264 Sweet Potato 10 293.15 393.15 355.72 17.60 0.05 

31269264 Sweet Potato 10 293.15 393.15 356.27 18.39 0.05 

31269264 Sweet Potato 10 293.15 393.15 356.56 17.68 0.05 

31269264 Sweet Potato 10 293.15 393.15 356.60 18.79 0.05 
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PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

31269264 Sweet Potato 10 293.15 393.15 356.94 18.84 0.05 

31269264 Sweet Potato 10 293.15 393.15 356.94 19.16 0.05 

31269264 Sweet Potato 10 293.15 393.15 357.14 19.39 0.05 

31428349 Wheat 6 283.15 433.15 335.15 11.80 0.04 

31428349 Wheat 6 283.15 433.15 326.55 6.40 0.02 

31428349 Wheat 6 283.15 433.15 330.75 9.50 0.03 

31428349 Wheat 6 283.15 433.15 323.95 5.80 0.02 

31437204 Sweet Potato 10 303.15 368.15 347.81 10.30 0.03 

31437204 Sweet Potato 10 303.15 368.15 346.90 10.25 0.03 

31437204 Sweet Potato 10 303.15 368.15 345.20 9.81 0.03 

31694250 Djulis 5 313.15 373.15 337.50 9.24 0.03 

31694250 Djulis 5 313.15 373.15 338.36 8.51 0.03 

31694250 Djulis 5 313.15 373.15 339.17 6.95 0.02 
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PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

32139712 Rice 10 293.15 473.15 347.36 131.45 0.38 

32139712 Rice 10 293.15 473.15 347.02 130.00 0.37 

32139712 Rice 10 293.15 473.15 346.61 146.00 0.42 

32139712 Rice 10 293.15 473.15 351.55 370.87 1.05 

32139712 Rice 10 293.15 473.15 349.81 186.04 0.53 

32139712 Chestnut 10 293.15 473.15 348.38 161.63 0.46 

32405385 Potato 5 298.15 373.15 332.35 2.50 0.01 

32405385 Potato 5 298.15 373.15 332.26 2.63 0.01 

32405385 Potato 5 298.15 373.15 332.03 3.92 0.01 

32405385 Potato 5 298.15 373.15 331.58 4.58 0.01 

32405385 Potato 5 298.15 373.15 331.22 6.01 0.02 

32405385 Potato 5 298.15 373.15 329.66 12.10 0.04 

32455544 Mung Bean 10 293.15 393.15 344.86 14.07 0.04 
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PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

32455544 Mung Bean 10 293.15 393.15 344.77 14.40 0.04 

32455544 Mung Bean 10 293.15 393.15 347.02 11.44 0.03 

32455544 Mung Bean 10 293.15 393.15 352.99 6.77 0.02 

32481610 Pigeon pea 5 298.15 403.15 343.24 645.53 1.88 

32481610 Pigeon pea 5 298.15 403.15 343.96 490.84 1.43 

32481610 Pigeon pea 5 298.15 403.15 348.85 526.73 1.51 

32227353 Sweet Potato 8 293.15 403.15 350.42 7.37 0.02 

32227353 Sweet Potato 8 293.15 403.15 349.89 13.25 0.04 

32566212 Oat 10 293.15 368.15 329.32 0.52 0.00 

32566212 Oat 10 293.15 368.15 328.35 0.59 0.00 

32566212 Oat 10 293.15 368.15 327.53 1.10 0.00 

32566212 Oat 10 293.15 368.15 327.98 0.95 0.00 

32566212 Oat 10 293.15 368.15 328.17 0.39 0.00 
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PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

32566212 Oat 10 293.15 368.15 327.43 0.46 0.00 

32566212 Oat 10 293.15 368.15 328.00 0.52 0.00 

32566212 Oat 10 293.15 368.15 326.80 0.48 0.00 

32566212 Oat 10 293.15 368.15 327.57 0.39 0.00 

32566212 Oat 10 293.15 368.15 326.93 0.76 0.00 

32566212 Oat 10 293.15 368.15 327.47 0.63 0.00 

32566212 Oat 10 293.15 368.15 333.91 0.59 0.00 

32664209 Maize/Corn 10 303.15 393.15 344.11 12.08 0.04 

32664209 Maize/Corn 10 303.15 393.15 347.18 12.97 0.04 

32664209 Maize/Corn 10 303.15 393.15 348.37 13.26 0.04 

32664209 Maize/Corn 10 303.15 393.15 349.76 13.63 0.04 

32664209 Maize/Corn 10 303.15 393.15 350.81 11.86 0.03 

32751822 Chestnut 10 293.15 393.15 337.35 2.91 0.01 
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PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

32751822 Chestnut 10 293.15 393.15 335.35 2.61 0.01 

32751822 Chestnut 10 293.15 393.15 337.15 2.30 0.01 

32751822 Chestnut 10 293.15 393.15 337.45 0.97 0.00 

32751822 Chestnut 10 293.15 393.15 336.25 1.18 0.00 

32624600 Water 

Chestnut 

10 293.15 423.15 349.92 7.02 0.02 

32624600 Water 

Chestnut 

10 293.15 423.15 523.44 5.54 0.01 

32651668 Rice 10 303.15 403.15 361.25 2.80 0.01 

32651668 Rice 10 303.15 403.15 360.95 2.70 0.01 

32651668 Rice 10 303.15 403.15 360.65 1.70 0.00 

32651668 Rice 10 303.15 403.15 354.15 2.40 0.01 

32710967 Sweet Potato 10 298.15 453.15 342.85 12.30 0.04 
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PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

32710967 Sweet Potato 10 298.15 453.15 351.85 9.60 0.03 

32710967 Sweet Potato 10 298.15 453.15 346.65 19.60 0.06 

32710967 Sweet Potato 10 298.15 453.15 346.55 13.20 0.04 

32710967 Sweet Potato 10 298.15 453.15 350.15 15.50 0.04 

32710967 Sweet Potato 10 298.15 453.15 346.35 11.40 0.03 

32710967 Sweet Potato 10 298.15 453.15 364.25 15.20 0.04 

32710967 Sweet Potato 10 298.15 453.15 352.85 15.90 0.05 

32710967 Sweet Potato 10 298.15 453.15 356.35 13.00 0.04 

32710967 Sweet Potato 10 298.15 453.15 347.25 13.70 0.04 

32710967 Cassava 10 298.15 453.15 341.85 12.90 0.04 

32710967 Cassava 10 298.15 453.15 354.55 11.10 0.03 

32710967 Cassava 10 298.15 453.15 357.35 12.00 0.03 

32710967 Cassava 10 298.15 453.15 355.05 13.10 0.04 
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PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

32710967 Cassava 10 298.15 453.15 363.25 12.20 0.03 

32710967 Cassava 10 298.15 453.15 355.35 13.40 0.04 

32710967 Cassava 10 298.15 453.15 363.75 14.20 0.04 

32710967 Cassava 10 298.15 453.15 364.95 16.20 0.04 

32710967 Cassava 10 298.15 453.15 355.45 12.30 0.03 

32710967 Cassava 10 298.15 453.15 356.35 14.50 0.04 

32710967 Maize/Corn 10 298.15 453.15 352.75 14.90 0.04 

32710967 Maize/Corn 10 298.15 453.15 414.15 10.30 0.02 

32710967 Maize/Corn 10 298.15 453.15 413.75 14.50 0.04 

32710967 Maize/Corn 10 298.15 453.15 414.05 13.30 0.03 

32710967 Maize/Corn 10 298.15 453.15 410.35 17.00 0.04 

32710967 Maize/Corn 10 298.15 453.15 412.25 15.70 0.04 

32710967 Maize/Corn 10 298.15 453.15 415.35 24.10 0.06 
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PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

32710967 Maize/Corn 10 298.15 453.15 411.95 17.60 0.04 

32710967 Maize/Corn 10 298.15 453.15 414.75 18.60 0.04 

32710967 Maize/Corn 10 298.15 453.15 413.85 16.20 0.04 

33190270 Potato 10 293.15 393.15 338.08 18.19 0.05 

33190270 Potato 10 293.15 393.15 337.56 17.48 0.05 

33190270 Potato 10 293.15 393.15 349.25 17.47 0.05 

33190270 Potato 10 293.15 393.15 337.85 17.25 0.05 

33190270 Potato 10 293.15 393.15 349.43 17.23 0.05 

33190270 Potato 10 293.15 393.15 339.54 16.89 0.05 

33190270 Potato 10 293.15 393.15 353.26 16.64 0.05 

33190270 Potato 10 293.15 393.15 340.38 16.51 0.05 

33190270 Potato 10 293.15 393.15 357.43 16.29 0.05 

33190270 Potato 10 293.15 393.15 355.75 15.82 0.04 
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PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

33190270 Potato 10 293.15 393.15 360.72 15.45 0.04 

33190270 Potato 10 293.15 393.15 356.70 10.35 0.03 

34180609 Neorautanenia 

mitis 

10 333.15 573.15 365.55 6.38 0.02 

34180609 Neorautanenia 

mitis 

10 333.15 573.15 363.01 5.27 0.01 

33553420 Macrophytes 10 298.15 393.15 363.00 13.73 0.04 

33553420 Macrophytes 10 298.15 393.15 364.50 12.81 0.04 

33553420 Macrophytes 10 298.15 393.15 367.60 7.31 0.02 

33553420 Macrophytes 10 298.15 393.15 362.98 13.15 0.04 

33553420 Macrophytes 10 298.15 393.15 369.17 3.85 0.01 

33553420 Macrophytes 10 298.15 393.15 347.77 18.66 0.05 

33553420 Macrophytes 10 298.15 393.15 359.41 19.93 0.06 



107

PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

33553420 Macrophytes 10 298.15 393.15 357.22 13.12 0.04 

33567823 Wheat 5 303.15 393.15 332.65 10.60 0.03 

33567823 Wheat 5 303.15 393.15 332.95 10.10 0.03 

33567823 Wheat 5 303.15 393.15 327.65 9.30 0.03 

33567823 Wheat 5 303.15 393.15 327.05 9.80 0.03 

33567823 Wheat 5 303.15 393.15 332.45 10.90 0.03 

33567823 Wheat 5 303.15 393.15 333.75 10.50 0.03 

33567823 Wheat 5 303.15 393.15 327.85 10.10 0.03 

33567823 Wheat 5 303.15 393.15 328.05 9.90 0.03 

33632669 Tigernut 10 333.15 573.15 398.74 7.05 0.02 

33632669 Tigernut 10 333.15 573.15 414.75 7.76 0.02 

33632669 Tigernut 10 333.15 573.15 397.62 1.79 0.00 

33632669 Tigernut 10 333.15 573.15 406.03 4.01 0.01 
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PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

33624319 Potato 2 298.15 388.15 337.03 15.60 0.05 

33624319 Potato 2 298.15 388.15 335.31 16.49 0.05 

33624319 Potato 2 298.15 388.15 336.81 15.37 0.05 

33624319 Potato 2 298.15 388.15 335.48 17.07 0.05 

33624319 Potato 2 298.15 388.15 336.70 16.53 0.05 

33624319 Potato 2 298.15 388.15 335.01 16.36 0.05 

33624319 Potato 2 298.15 388.15 333.92 16.51 0.05 

33624319 Potato 2 298.15 388.15 335.53 16.98 0.05 

33624319 Potato 2 298.15 388.15 337.47 16.38 0.05 

33624319 Potato 2 298.15 388.15 336.42 16.85 0.05 

33678878 Achira 10 303.15 373.15 339.66 13.67 0.04 

33678878 Achira 10 303.15 373.15 340.08 16.22 0.05 

33678878 Achira 10 303.15 373.15 338.18 14.41 0.04 
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PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

33678878 Achira 10 303.15 373.15 339.02 13.80 0.04 

33539954 Ramie 
   

344.95 15.60 0.05 

33012027 Rice 10 303.15 368.15 341.05 8.00 0.02 

33012027 Rice 10 303.15 368.15 340.35 7.80 0.02 

33012027 Rice 10 303.15 368.15 340.55 7.40 0.02 

33012027 Rice 10 303.15 368.15 340.95 8.00 0.02 

33012027 Rice 10 303.15 368.15 340.85 8.00 0.02 

33012027 Rice 10 303.15 368.15 341.55 8.10 0.02 

33012027 Rice 10 303.15 368.15 342.25 8.60 0.03 

33012027 Rice 10 303.15 368.15 341.65 8.50 0.02 

33012027 Rice 10 303.15 368.15 341.95 7.70 0.02 

33012027 Rice 10 303.15 368.15 341.45 8.20 0.02 

33012027 Rice 10 303.15 368.15 341.45 8.30 0.02 
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PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

33012027 Rice 10 303.15 368.15 341.45 8.20 0.02 

33034077 Rice 10 293.15 373.15 341.95 10.59 0.03 

33034077 Rice 10 293.15 373.15 341.65 11.46 0.03 

33034077 Rice 10 293.15 373.15 341.15 12.16 0.04 

33034077 Rice 10 293.15 373.15 341.55 10.85 0.03 

33034077 Rice 10 293.15 373.15 341.25 11.92 0.03 

33034077 Rice 10 293.15 373.15 340.35 12.65 0.04 

33746272 Cassava 10 313.15 393.15 342.02 10.43 0.03 

33746272 Cassava 10 313.15 393.15 342.83 11.09 0.03 

33746272 Cassava 10 313.15 393.15 341.99 11.45 0.03 

33746272 Cassava 10 313.15 393.15 341.20 12.61 0.04 

33746272 Cassava 10 313.15 393.15 341.01 12.28 0.04 

33746272 Cassava 10 313.15 393.15 341.37 13.27 0.04 
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PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

33746272 Cassava 10 313.15 393.15 341.00 11.75 0.03 

33746272 Cassava 10 313.15 393.15 340.84 11.96 0.04 

33916902 Barley 5 281.15 393.15 338.85 3.22 0.01 

33916902 Wheat 5 281.15 393.15 334.76 5.55 0.02 

33916902 Einkorn 5 281.15 393.15 337.44 4.27 0.01 

33916902 Einkorn + 

Lentil 

5 281.15 393.15 338.71 5.60 0.02 

33916902 Lentils 5 281.15 393.15 347.13 0.93 0.00 

33916902 Einkorn + 

Spelt 

5 281.15 393.15 338.01 5.54 0.02 

33916902 Spelt 5 281.15 393.15 336.57 4.55 0.01 

33916902 Einkorn + 

Barley 

5 281.15 393.15 338.25 4.57 0.01 
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PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

33621570 Amaranth 10 
  

341.05 10.60 0.03 

34026080 Rice 10 303.15 423.15 349.15 6.30 0.02 

34026080 Rice 10 303.15 423.15 349.45 3.90 0.01 

34026080 Rice 10 303.15 423.15 351.05 6.90 0.02 

34026080 Rice 10 303.15 423.15 354.55 9.90 0.03 

34199868 Longan fruits 10 303.15 393.15 350.05 14.90 0.04 

34199868 Longan fruits 10 303.15 393.15 350.05 15.40 0.04 

34199868 Longan fruits 10 303.15 393.15 350.45 15.10 0.04 

34199868 Longan fruits 10 303.15 393.15 350.85 15.80 0.05 

34199868 Longan fruits 10 303.15 393.15 349.45 14.30 0.04 

34199868 Longan fruits 10 303.15 393.15 350.75 13.50 0.04 

34199868 Longan fruits 10 303.15 393.15 350.75 15.80 0.05 

34199868 Longan fruits 10 303.15 393.15 349.85 14.70 0.04 
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PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

34199868 Longan fruits 10 303.15 393.15 350.35 15.10 0.04 

34199868 Longan fruits 10 303.15 393.15 350.55 13.20 0.04 

34199868 Longan fruits 10 303.15 393.15 348.45 15.50 0.04 

34199868 Longan fruits 10 303.15 393.15 350.05 15.60 0.04 

34199868 Longan fruits 10 303.15 393.15 350.95 14.70 0.04 

34199868 Longan fruits 10 303.15 393.15 351.15 14.10 0.04 

34249389 Potato 
 

298.15 423.15 344.25 13.10 0.04 

34249389 Potato 
 

298.15 423.15 344.45 7.80 0.02 

34249389 Potato 
 

298.15 423.15 345.35 11.90 0.03 

34249389 Potato 
 

298.15 423.15 344.55 12.20 0.04 

34249389 Potato 
 

298.15 423.15 344.75 12.10 0.04 

34249389 Potato 
 

298.15 423.15 346.05 14.20 0.04 

34249389 Potato 
 

298.15 423.15 346.95 11.30 0.03 
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PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

34249389 Potato 
 

298.15 423.15 346.35 11.20 0.03 

34249389 Potato 
 

298.15 423.15 347.05 13.00 0.04 

34249389 Potato 
 

298.15 423.15 347.25 13.10 0.04 

34198695 Banana 10 313.15 363.15 351.12 3.05 0.01 

34198695 Banana 10 313.15 363.15 350.13 7.76 0.02 

34235171 Maize/Corn 10 323.15 433.15 344.71 14.54 0.04 

34235171 Maize/Corn 10 323.15 433.15 345.01 13.14 0.04 

34235171 Maize/Corn 10 323.15 433.15 348.48 16.86 0.05 

34235171 Maize/Corn 10 323.15 433.15 368.59 18.24 0.05 

34235171 Maize/Corn 10 323.15 433.15 367.21 17.75 0.05 

34235171 Maize/Corn 10 323.15 433.15 368.09 18.05 0.05 

34299614 Lotus rhizome 10 298.15 383.15 343.19 3.96 0.01 

34299614 Lotus rhizome 10 298.15 383.15 352.77 3.30 0.01 
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PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

34299614 Lotus rhizome 10 298.15 383.15 354.64 2.91 0.01 

34299614 Lotus rhizome 10 298.15 383.15 355.82 1.44 0.00 

34299614 Lotus rhizome 10 298.15 383.15 344.53 3.83 0.01 

34299614 Lotus rhizome 10 298.15 383.15 352.50 3.36 0.01 

34299614 Lotus rhizome 10 298.15 383.15 348.26 3.35 0.01 

34299614 Lotus rhizome 10 298.15 383.15 341.97 4.09 0.01 

34299614 Lotus rhizome 10 298.15 383.15 350.84 3.34 0.01 

34299614 Lotus rhizome 10 298.15 383.15 356.36 2.79 0.01 

34299614 Lotus rhizome 10 298.15 383.15 357.96 1.60 0.00 

34299614 Lotus rhizome 10 298.15 383.15 343.91 4.06 0.01 

34299614 Lotus rhizome 10 298.15 383.15 351.95 3.48 0.01 

34299614 Lotus rhizome 10 298.15 383.15 349.91 3.25 0.01 

34441465 Water caltrop 10 298.15 368.15 354.33 4.41 0.01 
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PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

34441465 Water caltrop 10 298.15 368.15 360.50 3.35 0.01 

34441465 Water caltrop 10 298.15 368.15 362.04 3.39 0.01 

34441465 Water caltrop 10 298.15 368.15 361.69 3.74 0.01 

34441465 Water caltrop 10 298.15 368.15 361.84 3.76 0.01 

33368353 Potato 3 283.15 393.15 336.48 14.30 0.04 

33368353 Potato 3 283.15 393.15 341.04 7.73 0.02 

33368353 Potato 3 283.15 393.15 341.03 4.50 0.01 

33368353 Potato 3 283.15 393.15 341.86 2.43 0.01 

33368353 Potato 3 283.15 393.15 342.04 1.20 0.00 

34603817 Barley 
   

340.48 5.98 0.02 

34603817 Barley 
   

346.27 3.62 0.01 

34603817 Mung Bean 
  

342.60 4.46 0.01 

34603817 Potato 
   

340.96 5.60 0.02 
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PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

34603817 Maize/Corn 
  

336.50 3.66 0.01 

34577093 Potato 3 283.15 393.15 336.38 14.30 0.04 

34577093 Potato 3 283.15 393.15 338.10 8.37 0.02 

34577093 Potato 3 283.15 393.15 339.95 7.90 0.02 

34577093 Potato 3 283.15 393.15 340.36 4.48 0.01 

34577093 Potato 3 283.15 393.15 343.25 3.09 0.01 

34577093 Potato 3 283.15 393.15 345.03 1.50 0.00 

34577093 Potato 3 283.15 393.15 347.05 0.50 0.00 

34577093 Potato 3 283.15 393.15 347.00 1.30 0.00 

34577093 Potato 3 283.15 393.15 340.11 0.33 0.00 

34577093 Potato 3 283.15 393.15 343.52 0.43 0.00 

34294296 Potato 10 293.15 413.15 330.65 10.70 0.03 

34294296 Potato 10 293.15 413.15 332.35 10.40 0.03 
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PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

34294296 Potato 10 293.15 413.15 333.25 8.10 0.02 

34294296 Potato 10 293.15 413.15 332.35 4.00 0.01 

34294296 Potato 10 293.15 413.15 332.65 10.40 0.03 

34294296 Potato 10 293.15 413.15 333.35 7.80 0.02 

34294296 Potato 10 293.15 413.15 335.05 4.20 0.01 

34343585 Maize/Corn 10 293.15 373.15 347.95 12.80 0.04 

34343585 Maize/Corn 10 293.15 373.15 346.15 11.80 0.03 

34343585 Maize/Corn 10 293.15 373.15 346.15 11.60 0.03 

34343585 Maize/Corn 10 293.15 373.15 344.65 10.90 0.03 

34343585 Maize/Corn 10 293.15 373.15 346.35 11.20 0.03 

34343585 Maize/Corn 10 293.15 373.15 343.05 10.00 0.03 

34343585 Maize/Corn 10 293.15 373.15 346.05 9.90 0.03 

34343585 Maize/Corn 10 293.15 373.15 342.95 9.60 0.03 
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PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

34343585 Maize/Corn 10 293.15 373.15 346.75 12.60 0.04 

34343585 Maize/Corn 10 293.15 373.15 346.65 9.50 0.03 

34343585 Maize/Corn 10 293.15 373.15 347.85 11.20 0.03 

34343585 Maize/Corn 10 293.15 373.15 345.85 9.40 0.03 

34681468 Rice 10 303.15 373.15 344.78 6.20 0.02 

34681468 Rice 10 303.15 373.15 345.68 5.34 0.02 

34681468 Rice 10 303.15 373.15 347.07 4.68 0.01 

34681468 Rice 10 303.15 373.15 347.37 4.26 0.01 

34681468 Rice 10 303.15 373.15 347.70 3.24 0.01 

34681468 Rice 10 303.15 373.15 347.96 3.09 0.01 

33818781 Potato 5 293.15 383.15 344.26 16.39 0.05 

33818781 Potato 5 293.15 383.15 343.70 16.91 0.05 

33818781 Potato 5 293.15 383.15 341.12 16.24 0.05 
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PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

33818781 Potato 5 293.15 383.15 342.98 15.22 0.04 

33818781 Potato 5 293.15 383.15 343.29 15.22 0.04 

33818781 Potato 5 293.15 383.15 343.22 15.62 0.05 

33818781 Potato 5 293.15 383.15 343.34 19.02 0.06 

33818781 Potato 5 293.15 383.15 343.34 14.89 0.04 

34778582 Wheat 5 298.15 373.15 336.05 14.12 0.04 

34778582 Composite 

flour 

5 298.15 373.15 338.21 12.43 0.04 

34778582 Durian 5 298.15 373.15 340.06 12.38 0.04 

34778582 Durian 5 298.15 373.15 341.64 12.24 0.04 

34597694 Mung Bean 10 293.15 393.15 340.82 7.76 0.02 

34597694 Mung Bean 10 293.15 393.15 340.76 9.42 0.03 

34597694 Mung Bean 10 293.15 393.15 340.92 8.69 0.03 
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PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

34597694 Mung Bean 10 293.15 393.15 341.43 7.98 0.02 

34597694 Mung Bean 10 293.15 393.15 341.70 7.47 0.02 

34597694 Mung Bean 10 293.15 393.15 341.19 8.38 0.02 

34597694 Mung Bean 10 293.15 393.15 340.80 7.78 0.02 

34597694 Mung Bean 10 293.15 393.15 340.97 8.24 0.02 

34597694 Mung Bean 10 293.15 393.15 341.80 8.00 0.02 

34597694 Mung Bean 10 293.15 393.15 341.70 8.43 0.02 

34597694 Mung Bean 10 293.15 393.15 341.38 8.47 0.02 

34597694 Mung Bean 10 293.15 393.15 341.29 8.76 0.03 

34597694 Mung Bean 10 293.15 393.15 344.50 9.26 0.03 

34597694 Mung Bean 10 293.15 393.15 341.99 8.55 0.03 

34597694 Mung Bean 10 293.15 393.15 341.75 9.38 0.03 

34597694 Mung Bean 10 293.15 393.15 342.31 9.36 0.03 
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PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

34233245 Lentils 10 298.15 433.15 345.25 0.74 0.00 

34233245 Lentils 10 298.15 433.15 344.86 1.07 0.00 

34233245 Lentils 10 298.15 433.15 346.09 0.86 0.00 

34233245 Lentils 10 298.15 433.15 343.21 0.97 0.00 

34689066 Maize/Corn 10 
 

5373.15 350.16 13.15 0.04 

34689066 Maize/Corn 10 
 

5373.15 349.81 8.13 0.02 

34689066 Maize/Corn 10 
 

5373.15 350.87 11.50 0.03 

34689066 Cassava 10 
 

5373.15 347.46 12.65 0.04 

34689066 Cassava 10 
 

5373.15 346.65 8.86 0.03 

34689066 Cassava 10 
 

5373.15 347.27 10.32 0.03 

34896805 Kiwi 10 298.15 388.15 341.05 8.02 0.02 

34947195 Rye 10 293.15 383.15 333.95 6.00 0.02 

34947195 Rye 10 293.15 383.15 335.95 4.40 0.01 
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PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

34947195 Rye 10 293.15 383.15 337.15 6.20 0.02 

34947195 Rye 10 293.15 383.15 335.25 6.50 0.02 

34947195 Rye 10 293.15 383.15 336.35 2.40 0.01 

34947195 Rye 10 293.15 383.15 334.45 3.60 0.01 

34947195 Rye 10 293.15 383.15 337.75 3.50 0.01 

34947195 Rye 10 293.15 383.15 337.65 2.70 0.01 

34947195 Rye 10 293.15 383.15 337.95 3.10 0.01 

34947195 Rye 10 293.15 383.15 337.05 3.40 0.01 

34945648 Millet 10 293.15 473.15 441.54 328.34 0.74 

34945648 Millet 10 293.15 473.15 445.78 358.20 0.80 

34945648 Millet 10 293.15 473.15 458.14 468.64 1.02 

34945648 Millet 10 293.15 473.15 458.83 498.38 1.09 

35035927 Maize/Corn 10 303.15 363.15 346.89 2.72 0.01 
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PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

35035927 Maize/Corn 10 303.15 363.15 348.98 5.10 0.01 

35035927 Maize/Corn 10 303.15 363.15 350.03 4.82 0.01 

35035927 Maize/Corn 10 303.15 363.15 351.16 3.80 0.01 

35035927 Maize/Corn 10 303.15 363.15 349.86 5.32 0.02 

35035927 Maize/Corn 10 303.15 363.15 350.34 4.15 0.01 

35035927 Maize/Corn 10 303.15 363.15 349.10 4.55 0.01 

35035927 Maize/Corn 10 303.15 363.15 351.57 5.40 0.02 

35012194 Chestnut 10 293.15 373.15 338.75 9.60 0.03 

35012194 Chestnut 10 293.15 373.15 327.25 4.60 0.01 

35012194 Chestnut 10 293.15 373.15 322.85 3.70 0.01 

35012194 Chestnut 10 293.15 373.15 321.55 2.90 0.01 

35012194 Chestnut 10 293.15 373.15 338.15 9.50 0.03 

35012194 Chestnut 10 293.15 373.15 339.55 6.90 0.02 
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PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

35012194 Chestnut 10 293.15 373.15 339.25 5.90 0.02 

35053878 Wheat 10 293.15 403.15 329.05 9.80 0.03 

35053878 Wheat 10 293.15 403.15 337.95 2.30 0.01 

35053878 Wheat 10 293.15 403.15 335.45 1.50 0.00 

35053878 Wheat 10 293.15 403.15 334.55 1.60 0.00 

35053914 Fonio 5 273.15 388.15 346.65 11.50 0.03 

35053914 Millet 5 273.15 388.15 350.13 7.00 0.02 

35053914 Sorghum 5 273.15 388.15 347.85 6.50 0.02 

35053914 Maize/Corn 5 273.15 388.15 343.22 5.10 0.01 

35053914 Rice 5 273.15 388.15 347.83 10.50 0.03 

35164131 Potato 10 298.15 373.15 347.15 16.79 0.05 

35164131 Potato 10 298.15 373.15 347.35 15.59 0.04 

35164131 Potato 10 298.15 373.15 347.22 17.33 0.05 
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PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

35164131 Potato 10 298.15 373.15 346.65 17.04 0.05 

35164131 Potato 10 298.15 373.15 348.05 16.98 0.05 

35164131 Potato 10 298.15 373.15 346.68 17.20 0.05 

35164171 Avocado seed 5 303.15 393.15 346.77 6.55 0.02 

35164171 Avocado seed 5 303.15 393.15 346.32 5.92 0.02 

35164171 Avocado seed 5 303.15 393.15 344.29 11.82 0.03 

35164171 Avocado seed 5 303.15 393.15 343.49 13.43 0.04 

35160545 Acorn 10 293.15 393.15 357.81 23.40 0.07 

35160545 Acorn 10 293.15 393.15 351.51 17.67 0.05 

35160545 Acorn 10 293.15 393.15 349.90 18.19 0.05 

35160545 Acorn 10 293.15 393.15 346.87 19.79 0.06 

35023168 Potato -263.15 293.15 368.15 340.25 15.07 0.04 

35023168 Potato -263.15 293.15 368.15 340.00 14.10 0.04 
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PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

35023168 Potato -263.15 293.15 368.15 338.65 13.66 0.04 

35023168 Potato -263.15 293.15 368.15 339.90 12.55 0.04 

35023168 Potato -263.15 293.15 368.15 338.30 12.54 0.04 

35040132 Sweet Potato 10 293.15 423.15 345.00 11.59 0.03 

35040132 Sweet Potato 10 293.15 423.15 346.36 3.18 0.01 

35040132 Sweet Potato 10 293.15 423.15 346.36 2.75 0.01 

35040132 Sweet Potato 10 293.15 423.15 345.70 2.44 0.01 

35040132 Sweet Potato 10 293.15 423.15 346.56 1.51 0.00 

35198591 Potato 10 303.15 393.15 334.74 12.27 0.04 

35198591 Potato 10 303.15 393.15 339.47 9.39 0.03 

35198591 Potato 10 303.15 393.15 339.19 7.31 0.02 

35198591 Pea 10 303.15 393.15 338.22 6.69 0.02 

35198591 Pea 10 303.15 393.15 342.89 8.50 0.02 
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PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

35198591 Pea 10 303.15 393.15 342.91 9.66 0.03 

34750721 Rice 10 303.15 403.15 351.35 9.80 0.03 

34750721 Rice 10 303.15 403.15 344.15 9.00 0.03 

34750721 Rice 10 303.15 403.15 344.15 7.70 0.02 

34750721 Rice 10 303.15 403.15 350.65 9.70 0.03 

34750721 Rice 10 303.15 403.15 350.65 10.50 0.03 

34750721 Rice 10 303.15 403.15 357.15 6.40 0.02 

35335417 Sago 10 303.15 383.15 349.85 11.83 0.03 

35335417 Sago 10 303.15 383.15 349.29 11.77 0.03 

35335417 Sago 10 303.15 383.15 353.88 10.09 0.03 

35335417 Sago 10 303.15 383.15 360.33 1.88 0.01 

35335417 Sago 10 303.15 383.15 364.13 1.56 0.00 

35335417 Sago 10 303.15 383.15 359.48 1.50 0.00 
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PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

35369070 Wheat 10 293.15 413.15 336.97 7.38 0.02 

35369070 Wheat 10 293.15 413.15 337.19 6.75 0.02 

35369070 Wheat 10 293.15 413.15 337.17 7.06 0.02 

35369070 Wheat 10 293.15 413.15 337.43 7.17 0.02 

35369070 Wheat 10 293.15 413.15 343.39 5.21 0.02 

35419013 Wheat 
   

339.17 7.76 0.02 

35419013 Wheat 
   

338.99 7.88 0.02 

35419013 Wheat 
   

339.15 8.23 0.02 

35419013 Wheat 
   

339.05 9.51 0.03 

35419013 Wheat 
   

339.16 10.32 0.03 

35419013 Wheat 
   

339.15 11.09 0.03 

35419013 Wheat 
   

339.15 6.59 0.02 

35419013 Wheat 
   

338.94 7.09 0.02 
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PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

35419013 Wheat 
   

338.95 8.09 0.02 

35419013 Wheat 
   

338.32 9.21 0.03 

35419013 Wheat 
   

339.15 10.09 0.03 

35419013 Wheat 
   

338.35 10.89 0.03 

35419013 Wheat 
   

338.48 5.55 0.02 

35419013 Wheat 
   

338.47 5.61 0.02 

35419013 Wheat 
   

338.11 7.32 0.02 

35419013 Wheat 
   

338.15 8.16 0.02 

35419013 Wheat 
   

338.44 9.08 0.03 

35419013 Wheat 
   

338.45 10.00 0.03 

34763187 Oat 1 298.15 363.15 334.35 12.04 0.04 

34763187 Oat 1 298.15 363.15 335.28 9.45 0.03 

34763187 Oat 1 298.15 363.15 335.99 8.38 0.02 
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PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

34763187 Oat 1 298.15 363.15 336.50 5.86 0.02 

34763187 Oat 1 298.15 363.15 336.82 5.43 0.02 

35519803 Rice 10 313.15 383.15 340.52 11.62 0.03 

35519803 Rice 10 313.15 383.15 346.42 13.37 0.04 

35519803 Rice 10 313.15 383.15 340.65 11.35 0.03 

35519803 Rice 10 313.15 383.15 350.16 13.92 0.04 

35519803 Rice 10 313.15 383.15 340.71 10.78 0.03 

35519803 Rice 10 313.15 383.15 350.46 14.27 0.04 

35519803 Rice 10 313.15 383.15 341.37 10.34 0.03 

35519803 Rice 10 313.15 383.15 350.26 11.83 0.03 

35519803 Rice 10 313.15 383.15 340.29 10.02 0.03 

35519803 Rice 10 313.15 383.15 350.41 12.75 0.04 

35519803 Rice 10 313.15 383.15 341.08 10.23 0.03 
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PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

35519803 Rice 10 313.15 383.15 350.49 13.37 0.04 

35684323 Sweet Potato 10 298.15 403.15 338.95 12.60 0.04 

35684323 Sweet Potato 10 298.15 403.15 343.05 14.90 0.04 

35684323 Sweet Potato 10 298.15 403.15 339.95 14.70 0.04 

35684323 Sweet Potato 10 298.15 403.15 345.65 14.70 0.04 

35684323 Sweet Potato 10 298.15 403.15 347.15 14.40 0.04 

35684323 Sweet Potato 10 298.15 403.15 346.75 16.80 0.05 

35684323 Sweet Potato 10 298.15 403.15 353.15 16.20 0.05 

35681351 Rice 10 313.15 373.15 339.31 8.41 0.02 

35681351 Rice 11 313.15 373.15 341.15 6.11 0.02 

35681351 Potato 12 313.15 373.15 336.38 12.69 0.04 

35681351 Potato 13 313.15 373.15 339.08 9.69 0.03 

35681351 Pea 14 313.15 373.15 340.88 12.41 0.04 
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PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

35681351 Pea 15 313.15 373.15 344.95 11.55 0.03 

35602456 Wheat 
   

333.14 0.71 0.00 

35602456 Wheat 
   

331.52 1.34 0.00 

35602456 Wheat 
   

330.47 3.40 0.01 

35602456 Mixed starch 
  

378.38 0.53 0.00 

35602456 Mixed starch 
  

377.65 1.65 0.00 

35602456 Mixed starch 
  

377.00 2.20 0.01 

35667221 Rice 5 293.15 393.15 341.86 1.63 0.00 

35667221 Rice 5 293.15 393.15 349.74 1.12 0.00 

35667221 Rice 5 293.15 393.15 341.83 1.77 0.01 

35667221 Rice 5 293.15 393.15 350.96 2.02 0.01 

35667221 Rice 5 293.15 393.15 342.06 1.59 0.00 

35667221 Rice 5 293.15 393.15 349.16 1.84 0.01 
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PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

35667221 Rice 5 293.15 393.15 342.16 1.90 0.01 

35667221 Rice 5 293.15 393.15 348.99 1.83 0.01 

35667221 Rice 5 293.15 393.15 344.00 1.90 0.01 

35667221 Rice 5 293.15 393.15 350.92 1.68 0.00 

35736725 Sorghum 10 293.15 383.15 347.16 8.21 0.02 

35736725 Sorghum 10 293.15 383.15 345.71 7.28 0.02 

35736725 Sorghum 10 293.15 383.15 353.92 13.38 0.04 

35736725 Sorghum 10 293.15 383.15 344.49 5.94 0.02 

35736725 Sorghum 10 293.15 383.15 354.15 13.68 0.04 

35736725 Sorghum 10 293.15 383.15 345.62 7.02 0.02 

35782948 Sweet Potato 10 303.15 383.15 343.34 5.58 0.02 

35782948 Sweet Potato 10 303.15 383.15 346.17 4.27 0.01 

35782948 Sweet Potato 10 303.15 383.15 349.42 4.99 0.01 
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PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

35782948 Sweet Potato 10 303.15 383.15 354.19 4.74 0.01 

35782948 Sweet Potato 10 303.15 383.15 354.23 3.62 0.01 

35782948 Sweet Potato 10 303.15 383.15 356.27 1.85 0.01 

35782948 Sweet Potato 10 303.15 383.15 361.55 5.65 0.02 

35808669 Pea 10 283.15 423.15 345.20 1.65 0.00 

35808669 Pea 10 283.15 423.15 333.55 0.77 0.00 

35808669 Pea 10 283.15 423.15 334.25 0.46 0.00 

35808669 Pea 10 283.15 423.15 335.45 0.35 0.00 

35845782 Rice 
   

355.15 3.42 0.01 

35845782 Rice 
   

353.21 7.27 0.02 

35845782 Rice 
   

352.78 7.29 0.02 

35845782 Rice 
   

356.05 2.08 0.01 

35845782 Rice 
   

355.80 7.95 0.02 
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PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

35845782 Rice 
   

352.03 5.59 0.02 

35845782 Rice 
   

355.20 6.44 0.02 

35845782 Rice 
   

355.25 5.75 0.02 

35845782 Rice 
   

346.61 4.68 0.01 

35520387 Wheat 10 293.15 363.15 322.45 0.29 0.00 

35520387 Wheat 10 293.15 363.15 321.35 2.74 0.01 

35520387 Wheat 10 293.15 363.15 322.15 3.46 0.01 

35520387 Wheat 10 293.15 363.15 322.45 3.78 0.01 

35520387 Wheat 10 293.15 363.15 322.35 0.30 0.00 

35520387 Wheat 10 293.15 363.15 322.65 2.68 0.01 

35520387 Wheat 10 293.15 363.15 322.25 3.26 0.01 

35520387 Wheat 10 293.15 363.15 322.75 3.44 0.01 

35520387 Wheat 10 293.15 363.15 322.05 0.27 0.00 
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PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

35520387 Wheat 10 293.15 363.15 322.15 2.44 0.01 

35520387 Wheat 10 293.15 363.15 322.65 2.80 0.01 

35520387 Wheat 10 293.15 363.15 322.35 3.10 0.01 

35844929 Sago 
 

283.15 388.15 352.07 13.38 0.04 

35844929 Sago 
 

283.15 388.15 350.36 12.40 0.04 

35844929 Sago 
 

283.15 388.15 350.50 12.22 0.03 

35844929 Sago 
 

283.15 388.15 350.58 11.96 0.03 

35844929 Sago 
 

283.15 388.15 350.73 11.92 0.03 

35844929 Sago 
 

283.15 388.15 348.90 11.50 0.03 

35844929 Sago 
 

283.15 388.15 348.90 11.48 0.03 

35844929 Sago 
 

283.15 388.15 349.09 11.31 0.03 

35844929 Sago 
 

283.15 388.15 349.15 11.19 0.03 

35844929 Sago 
 

283.15 388.15 345.97 10.85 0.03 
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PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

35844929 Sago 
 

283.15 388.15 345.99 10.64 0.03 

35844929 Sago 
 

283.15 388.15 346.20 10.56 0.03 

35844929 Sago 
 

283.15 388.15 345.92 10.44 0.03 

35885264 Barley 10 295.15 473.15 366.55 7.54 0.02 

35885264 Barley 10 295.15 473.15 361.75 2.36 0.01 

35885264 Barley 10 295.15 473.15 346.75 3.48 0.01 

35885264 Barley 10 295.15 473.15 347.35 5.39 0.02 

35885264 Barley 10 295.15 473.15 338.05 7.02 0.02 

35885274 Potato 10 298.15 373.15 344.90 11.81 0.03 

35885274 Potato 10 298.15 373.15 349.90 4.96 0.01 

35885274 Rice 10 298.15 373.15 342.25 5.47 0.02 

35885274 Rice 10 298.15 373.15 347.65 4.60 0.01 

35885274 Rice 10 298.15 373.15 347.90 8.02 0.02 
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PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

35885274 Rice 10 298.15 373.15 345.65 3.61 0.01 

35885274 Wheat 10 298.15 373.15 336.85 5.93 0.02 

35885274 Wheat 10 298.15 373.15 341.15 3.15 0.01 

35877514 Wheat 5 293.15 393.15 335.60 5.28 0.02 

35877514 Mixed starch 5 293.15 393.15 337.12 3.17 0.01 

35877514 Mixed starch 5 293.15 393.15 347.27 2.03 0.01 

35658417 Maize/Corn 4 278.15 393.15 340.84 15.97 0.05 

35658417 Maize/Corn 4 278.15 393.15 340.93 13.95 0.04 

35658417 Maize/Corn 4 278.15 393.15 339.03 12.28 0.04 

35658417 Maize/Corn 4 278.15 393.15 328.01 5.58 0.02 

35658417 Maize/Corn 4 278.15 393.15 325.74 2.11 0.01 

35658417 Maize/Corn 4 278.15 393.15 341.76 14.53 0.04 

35658417 Maize/Corn 4 278.15 393.15 325.89 5.78 0.02 
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PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

35658417 Maize/Corn 4 278.15 393.15 341.40 12.37 0.04 

35658417 Maize/Corn 4 278.15 393.15 340.92 11.17 0.03 

35658417 Maize/Corn 4 278.15 393.15 338.51 9.29 0.03 

35658417 Maize/Corn 4 278.15 393.15 329.14 6.91 0.02 

35658417 Maize/Corn 4 278.15 393.15 340.05 7.39 0.02 

35658417 Maize/Corn 4 278.15 393.15 326.25 3.25 0.01 

35658417 Maize/Corn 4 278.15 393.15 329.17 1.65 0.01 

35919363 Rice 
 

298.15 373.15 339.65 15.50 0.05 

35919363 Rice 
 

298.15 373.15 339.45 14.60 0.04 

35919363 Rice 
 

298.15 373.15 331.85 12.70 0.04 

35919363 Rice 
 

298.15 373.15 331.35 13.70 0.04 

35919363 Rice 
 

298.15 373.15 332.45 10.10 0.03 

35919363 Rice 
 

298.15 373.15 331.85 12.30 0.04 
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PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

35954090 Yam 
   

357.93 3.18 0.01 

35954090 Yam 
   

356.89 2.27 0.01 

35954090 Yam 
   

356.63 2.59 0.01 

35954090 Yam 
   

357.72 2.96 0.01 

36051290 Maize/Corn 10 303.15 393.15 343.25 7.60 0.02 

36051290 Maize/Corn 10 303.15 393.15 344.15 9.20 0.03 

36051290 Maize/Corn 10 303.15 393.15 344.25 9.20 0.03 

36051290 Maize/Corn 10 303.15 393.15 343.25 6.50 0.02 

36051290 Maize/Corn 10 303.15 393.15 345.05 4.00 0.01 

36051290 Maize/Corn 10 303.15 393.15 345.05 1.50 0.00 

36010489 Rice 10 293.15 373.15 343.48 10.20 0.03 

36010489 Rice 10 293.15 373.15 343.72 11.67 0.03 

36010489 Rice 10 293.15 373.15 343.85 12.00 0.03 
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PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

36010489 Rice 10 293.15 373.15 343.85 11.73 0.03 

36010489 Rice 10 293.15 373.15 343.08 10.61 0.03 

36010489 Rice 10 293.15 373.15 343.32 11.94 0.03 

36010489 Rice 10 293.15 373.15 343.58 12.14 0.04 

36010489 Rice 10 293.15 373.15 343.65 11.95 0.03 

36010489 Rice 10 293.15 373.15 343.75 10.71 0.03 

36010489 Rice 10 293.15 373.15 343.58 11.31 0.03 

36010489 Rice 10 293.15 373.15 343.32 11.84 0.03 

36010489 Rice 10 293.15 373.15 342.35 11.87 0.03 

36010489 Rice 10 293.15 373.15 342.72 11.31 0.03 

36010489 Rice 10 293.15 373.15 342.18 11.61 0.03 

36010489 Rice 10 293.15 373.15 342.15 12.00 0.04 

36010489 Rice 10 293.15 373.15 342.05 12.60 0.04 
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PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

36080172 Rice 10 303.15 383.15 342.17 8.48 0.02 

36080172 Rice 10 303.15 383.15 340.51 7.63 0.02 

36080172 Rice 10 303.15 383.15 339.91 7.85 0.02 

36080172 Rice 10 303.15 383.15 339.90 7.33 0.02 

36076770 Wheat 10 293.15 393.15 335.21 6.77 0.02 

36076770 Wheat 10 293.15 393.15 337.01 8.26 0.02 

36076770 Wheat 10 293.15 393.15 336.11 9.30 0.03 

36076770 Wheat 10 293.15 393.15 336.90 7.26 0.02 

36076770 Wheat 10 293.15 393.15 336.67 7.56 0.02 

36092020 Rice 10 298.15 373.15 339.85 9.47 0.03 

36092020 Rice 10 298.15 373.15 337.82 10.92 0.03 

36092020 Rice 10 298.15 373.15 342.38 1.68 0.00 

36159497 Wheat 10 293.15 393.15 336.19 10.07 0.03 
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PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

36159497 Wheat 10 293.15 393.15 338.74 8.90 0.03 

36159497 Potato 10 293.15 393.15 339.14 15.87 0.05 

36159497 Potato 10 293.15 393.15 342.16 15.40 0.05 

36159497 Pea 10 293.15 393.15 339.22 10.90 0.03 

36159497 Pea 10 293.15 393.15 343.53 9.20 0.03 

36140947 Litchi seed 10 303.15 368.15 351.55 9.41 0.03 

36140947 Litchi seed 10 303.15 368.15 351.37 6.48 0.02 

36140947 Litchi seed 10 303.15 368.15 351.47 7.08 0.02 

36140947 Litchi seed 10 303.15 368.15 351.38 7.62 0.02 

36140947 Litchi seed 10 303.15 368.15 353.19 6.12 0.02 

36140947 Litchi seed 10 303.15 368.15 349.02 7.30 0.02 

36140947 Maize/Corn 10 303.15 368.15 343.21 13.43 0.04 

36135303 Anchote 5 273.15 383.15 337.26 17.16 0.05 
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PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

36135303 Anchote 5 273.15 383.15 338.22 18.01 0.05 

36135303 Anchote 5 273.15 383.15 337.01 18.38 0.05 

36135303 Anchote 5 273.15 383.15 337.46 16.87 0.05 

36135303 Potato 5 273.15 383.15 336.60 18.75 0.06 

36135303 Cassava 5 273.15 383.15 343.91 15.44 0.04 

36193040 Maize/Corn 5 298.15 393.15 343.25 5.30 0.02 

36193040 Maize/Corn 5 298.15 393.15 342.95 6.10 0.02 

36193040 Maize/Corn 5 298.15 393.15 346.45 7.80 0.02 

36193040 Maize/Corn 5 298.15 393.15 346.85 1.80 0.01 

36193040 Maize/Corn 5 298.15 393.15 347.05 1.80 0.01 

36193040 Maize/Corn 5 298.15 393.15 350.05 4.00 0.01 

36193040 Potato 5 298.15 393.15 341.05 12.50 0.04 

36193040 Potato 5 298.15 393.15 340.95 11.90 0.03 
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PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

36193040 Potato 5 298.15 393.15 346.45 11.90 0.03 

36193040 Potato 5 298.15 393.15 343.85 10.40 0.03 

36193040 Potato 5 298.15 393.15 344.55 11.00 0.03 

36193040 Potato 5 298.15 393.15 350.45 13.70 0.04 

36234911 Rice 10 278.15 453.15 339.65 12.50 0.04 

36234911 Rice 10 278.15 453.15 356.65 4.20 0.01 

36234911 Rice 10 278.15 453.15 355.45 5.20 0.01 

36234911 Rice 10 278.15 453.15 368.35 8.90 0.02 

36234911 Rice 10 278.15 453.15 363.75 8.30 0.02 

36234911 Rice 10 278.15 453.15 361.85 6.00 0.02 

36234911 Rice 10 278.15 453.15 360.15 6.80 0.02 

36234911 Rice 10 278.15 453.15 366.85 8.40 0.02 

36234911 Rice 10 278.15 453.15 365.35 8.30 0.02 
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PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

36234911 Rice 10 278.15 453.15 365.35 9.90 0.03 

36236001 Wheat 1 283.15 393.15 332.75 9.70 0.03 

36236001 Chickpea 1 283.15 393.15 343.55 12.60 0.04 

36236001 Quinoa 1 283.15 393.15 341.35 8.40 0.02 

36117277 Ginkgo seed 10 293.15 473.15 345.44 13.04 0.04 

36117277 Ginkgo seed 10 293.15 473.15 343.83 11.33 0.03 

36230145 Lotus seed 10 293.15 523.15 340.45 152.70 0.45 

36230145 Lotus seed 10 293.15 523.15 347.64 177.91 0.51 

36230145 Lotus seed 10 293.15 523.15 349.93 187.47 0.54 

36230145 Lotus seed 10 293.15 523.15 356.73 214.16 0.60 

37430936 Wheat 10 293.15 373.15 335.35 19.14 0.06 

37430936 Wheat 10 293.15 373.15 334.85 17.13 0.05 

37430936 Wheat 10 293.15 373.15 335.06 15.24 0.05 
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PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

37430936 Wheat 10 293.15 373.15 335.89 7.15 0.02 

36354601 Maize/Corn 10 298.15 423.15 346.60 10.85 0.03 

36354601 Maize/Corn 10 298.15 423.15 347.86 9.77 0.03 

36354601 Maize/Corn 10 298.15 423.15 348.51 9.54 0.03 

36354601 Maize/Corn 10 298.15 423.15 349.25 9.11 0.03 

36354601 Maize/Corn 10 298.15 423.15 349.87 8.79 0.03 

36007697 Potato 5 298.15 348.15 332.40 3.47 0.01 

36007697 Potato 5 298.15 348.15 333.14 4.01 0.01 

36007697 Potato 5 298.15 348.15 332.92 3.84 0.01 

36007697 Potato 5 298.15 348.15 333.00 3.53 0.01 

36007697 Potato 5 298.15 348.15 333.03 3.30 0.01 

36007697 Potato 5 298.15 348.15 333.57 3.21 0.01 

36360123 Barley 10 298.15 393.15 333.62 6.41 0.02 
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PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

36360123 Barley 10 298.15 393.15 333.77 5.24 0.02 

36360123 Barley 10 298.15 393.15 339.81 4.92 0.01 

36360123 Barley 10 298.15 393.15 344.79 3.40 0.01 

36360123 Barley 10 298.15 393.15 335.13 5.58 0.02 

36360123 Barley 10 298.15 393.15 344.61 3.91 0.01 

36360123 Barley 10 298.15 393.15 345.82 1.31 0.00 

36360123 Barley 10 298.15 393.15 335.32 5.98 0.02 

36360123 Barley 10 298.15 393.15 353.79 1.14 0.00 

36360123 Barley 10 298.15 393.15 353.84 0.43 0.00 

36407592 Maize/Corn 10 298.15 373.15 349.05 7.40 0.02 

36407592 Maize/Corn 10 298.15 373.15 351.05 6.80 0.02 

36407592 Maize/Corn 10 298.15 373.15 352.95 7.30 0.02 

36407592 Maize/Corn 10 298.15 373.15 351.55 6.80 0.02 
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PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

36407592 Maize/Corn 10 298.15 373.15 346.95 7.10 0.02 

36407592 Maize/Corn 10 298.15 373.15 344.25 6.40 0.02 

36407592 Maize/Corn 10 298.15 373.15 344.45 7.90 0.02 

36407592 Maize/Corn 10 298.15 373.15 342.55 6.30 0.02 

36429276 Wheat 10 303.15 373.15 336.82 5.17 0.02 

36429276 Wheat 10 303.15 373.15 337.09 5.16 0.02 

36429276 Wheat 10 303.15 373.15 336.98 5.25 0.02 

36429276 Wheat 10 303.15 373.15 338.98 6.80 0.02 

36429276 Wheat 10 303.15 373.15 338.35 6.86 0.02 

36429282 Sorghum 10 303.15 373.15 340.53 9.68 0.03 

36429282 Sorghum 10 303.15 373.15 340.34 9.86 0.03 

36429282 Sorghum 10 303.15 373.15 343.52 10.23 0.03 

36429282 Sorghum 10 303.15 373.15 342.21 10.47 0.03 
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PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

36429282 Sorghum 10 303.15 373.15 340.61 9.98 0.03 

36429282 Sorghum 10 303.15 373.15 340.30 10.77 0.03 

36429282 Sorghum 10 303.15 373.15 341.57 11.50 0.03 

36429282 Sorghum 10 303.15 373.15 341.39 10.32 0.03 

36429282 Sorghum 10 303.15 373.15 340.26 8.62 0.03 

36429282 Sorghum 10 303.15 373.15 339.94 8.96 0.03 

36429282 Sorghum 10 303.15 373.15 341.28 9.39 0.03 

36429282 Sorghum 10 303.15 373.15 340.99 9.18 0.03 

36429282 Sorghum 10 303.15 373.15 340.13 9.94 0.03 

36429282 Sorghum 10 303.15 373.15 340.74 9.94 0.03 

36429282 Sorghum 10 303.15 373.15 341.56 10.04 0.03 

36429282 Sorghum 10 303.15 373.15 341.46 9.94 0.03 

36429307 Cassava 5 298.15 403.15 341.19 3.75 0.01 
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PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

36429307 Cassava 5 298.15 403.15 341.41 3.77 0.01 

36429307 Cassava 5 298.15 403.15 341.60 3.87 0.01 

36429307 Cassava 5 298.15 403.15 341.82 3.73 0.01 

36429307 Cassava 5 298.15 403.15 341.41 4.01 0.01 

36429307 Cassava 5 298.15 403.15 341.62 3.70 0.01 

36429307 Cassava 5 298.15 403.15 340.98 3.91 0.01 

36429307 Cassava 5 298.15 403.15 341.36 2.94 0.01 

36429307 Cassava 5 298.15 403.15 342.99 2.23 0.01 

36429307 Cassava 5 298.15 403.15 341.91 4.03 0.01 

36429307 Cassava 5 298.15 403.15 341.59 3.87 0.01 

36429307 Cassava 5 298.15 403.15 342.34 2.89 0.01 

36429307 Cassava 5 298.15 403.15 344.06 1.40 0.00 
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PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

36531376 Common 

Buckwheat 

10 
 

383.15 342.41 10.64 0.03 

36531376 Common 

Buckwheat 

10 
 

383.15 341.31 9.14 0.03 

36531376 Common 

Buckwheat 

10 
 

383.15 342.42 10.96 0.03 

36531376 Common 

Buckwheat 

10 
 

383.15 342.97 10.68 0.03 

36531376 Common 

Buckwheat 

10 
 

383.15 341.90 8.96 0.03 

36531376 Common 

Buckwheat 

10 
 

383.15 342.26 10.36 0.03 
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PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

36531376 Common 

Buckwheat 

10 
 

383.15 343.13 7.55 0.02 

36531376 Common 

Buckwheat 

10 
 

383.15 342.56 6.38 0.02 

36531376 Common 

Buckwheat 

10 
 

383.15 343.65 8.46 0.02 

36531376 Common 

Buckwheat 

10 
 

383.15 342.66 7.71 0.02 

36531376 Common 

Buckwheat 

10 
 

383.15 341.60 6.75 0.02 

36531376 Common 

Buckwheat 

10 
 

383.15 342.38 8.82 0.03 

36545465 Banana 10 283.15 373.15 349.23 5.39 0.02 
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PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

36545465 Banana 10 283.15 373.15 350.68 8.12 0.02 

36545465 Banana 10 283.15 373.15 351.54 7.53 0.02 

36545465 Banana 10 283.15 373.15 352.37 10.57 0.03 

36545465 Banana 10 283.15 373.15 355.70 11.79 0.03 

36553821 Rice 
   

341.03 9.63 0.03 

36553821 Rice 
   

340.79 10.33 0.03 

36553821 Rice 
   

352.33 12.55 0.04 

36553821 Rice 
   

351.96 13.54 0.04 

36553821 Rice 
   

342.24 9.55 0.03 

36553821 Rice 
   

342.25 10.51 0.03 

36553821 Rice 
   

341.92 11.53 0.03 

36553821 Rice 
   

342.02 12.44 0.04 

36553821 Rice 
   

342.69 9.78 0.03 
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PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

36553821 Rice 
   

342.47 11.02 0.03 

36553821 Rice 
   

338.90 10.81 0.03 

36553821 Rice 
   

338.79 11.74 0.03 

36217316 Maize/Corn 
  

346.45 13.60 0.04 

36217316 Maize/Corn 
  

344.65 12.80 0.04 

36217316 Maize/Corn 
  

345.75 12.60 0.04 

36217316 Maize/Corn 
  

346.85 10.00 0.03 

36217316 Maize/Corn 
  

345.85 12.60 0.04 

36217316 Maize/Corn 
  

345.75 12.10 0.03 

36217316 Maize/Corn 
  

345.95 12.30 0.04 

36217316 Maize/Corn 
  

345.65 10.40 0.03 

36712512 Sorghum 10 303.15 393.15 351.85 10.40 0.03 

36712512 Sorghum 10 303.15 393.15 353.95 9.77 0.03 
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PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

36712512 Sorghum 10 303.15 393.15 351.85 12.40 0.04 

36712512 Sorghum 10 303.15 393.15 349.65 12.92 0.04 

36712512 Sorghum 10 303.15 393.15 350.35 8.78 0.03 

36712512 Sorghum 10 303.15 393.15 350.35 11.00 0.03 

36712512 Sorghum 10 303.15 393.15 351.35 10.52 0.03 

36712512 Sorghum 10 303.15 393.15 349.55 10.35 0.03 

36712512 Sorghum 10 303.15 393.15 349.45 10.23 0.03 

36712512 Sorghum 10 303.15 393.15 349.55 9.99 0.03 

36712512 Sorghum 10 303.15 393.15 346.75 8.21 0.02 

36712512 Sorghum 10 303.15 393.15 347.85 8.32 0.02 

36712512 Sorghum 10 303.15 393.15 347.15 8.39 0.02 

36712512 Sorghum 10 303.15 393.15 348.25 9.26 0.03 

36712512 Sorghum 10 303.15 393.15 347.45 9.50 0.03 
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PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

36712512 Sorghum 10 303.15 393.15 346.75 9.43 0.03 

36712512 Sorghum 10 303.15 393.15 346.85 10.33 0.03 

36712512 Sorghum 10 303.15 393.15 348.15 9.86 0.03 

36712512 Sorghum 10 303.15 393.15 346.85 9.63 0.03 

36712512 Sorghum 10 303.15 393.15 347.65 9.28 0.03 

36712512 Sorghum 10 303.15 393.15 349.15 8.69 0.02 

36712512 Sorghum 10 303.15 393.15 347.85 8.33 0.02 

36712512 Sorghum 10 303.15 393.15 348.15 10.15 0.03 

36712512 Sorghum 10 303.15 393.15 348.95 9.31 0.03 

36712512 Sorghum 10 303.15 393.15 350.05 9.62 0.03 

36712512 Sorghum 10 303.15 393.15 350.65 10.62 0.03 

36712512 Sorghum 10 303.15 393.15 349.45 9.43 0.03 

36712512 Sorghum 10 303.15 393.15 347.95 10.17 0.03 
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PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

36712512 Sorghum 10 303.15 393.15 350.25 7.87 0.02 

36712512 Sorghum 10 303.15 393.15 346.65 8.67 0.03 

36771875 Rice 10 303.15 363.15 346.49 11.89 0.03 

36771875 Rice 10 303.15 363.15 338.79 10.74 0.03 

36771875 Rice 10 303.15 363.15 341.29 11.65 0.03 

36771875 Rice 10 303.15 363.15 340.70 14.28 0.04 

36766136 Wheat 1 283.15 393.15 381.75 0.30 0.00 

36766136 Wheat 1 283.15 393.15 381.55 0.33 0.00 

36766136 Wheat 1 283.15 393.15 377.05 0.29 0.00 

36766136 Wheat 1 283.15 393.15 369.75 0.38 0.00 

36766136 Wheat 1 283.15 393.15 336.95 8.20 0.02 

36766136 Wheat 1 283.15 393.15 336.65 8.40 0.02 

36766136 Wheat 1 283.15 393.15 336.65 7.80 0.02 
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PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

36766136 Wheat 1 283.15 393.15 335.85 7.60 0.02 

36766136 Wheat 1 283.15 393.15 333.45 6.00 0.02 

36766136 Wheat 1 283.15 393.15 334.65 6.90 0.02 

36766136 Wheat 1 283.15 393.15 334.65 6.40 0.02 

36766136 Wheat 1 283.15 393.15 333.45 6.70 0.02 

36766136 Wheat 1 283.15 393.15 334.05 7.90 0.02 

36766136 Wheat 1 283.15 393.15 334.25 7.50 0.02 

36766136 Wheat 1 283.15 393.15 341.05 8.60 0.03 

36766136 Wheat 1 283.15 393.15 341.05 8.70 0.03 

36766136 Wheat 1 283.15 393.15 339.05 8.30 0.02 

36766136 Wheat 1 283.15 393.15 340.15 8.50 0.02 

36766136 Wheat 1 283.15 393.15 353.05 0.21 0.00 

36766136 Wheat 1 283.15 393.15 378.25 0.11 0.00 
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PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

36766136 Wheat 1 283.15 393.15 379.05 0.40 0.00 

36766136 Wheat 1 283.15 393.15 365.85 1.20 0.00 

36766136 Wheat 1 283.15 393.15 375.85 0.50 0.00 

36785541 Isatis 

indigotica 

Fort. 

10 303.15 393.15 341.46 4.33 0.01 

36785541 Maize/Corn 10 303.15 393.15 343.58 10.08 0.03 

36900466 Buckwheat 10 293.15 393.15 340.32 9.44 0.03 

36900466 Buckwheat 10 293.15 393.15 344.26 7.09 0.02 

36900466 Buckwheat 10 293.15 393.15 339.27 7.03 0.02 

36900466 Buckwheat 10 293.15 393.15 341.65 5.89 0.02 

36900466 Buckwheat 10 293.15 393.15 339.26 6.61 0.02 

36900466 Buckwheat 10 293.15 393.15 341.13 5.24 0.02 
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PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

36704896 Kudzu root 10 293.15 373.15 343.48 1.77 0.01 

36704896 Kudzu root 10 293.15 373.15 343.14 1.54 0.00 

36704896 Kudzu root 10 293.15 373.15 346.34 2.07 0.01 

36900557 Rice 5 298.15 368.15 342.15 7.70 0.02 

36900557 Rice 5 298.15 368.15 340.55 2.50 0.01 

36981276 Maize/Corn 10 283.15 373.15 342.57 6.62 0.02 

36981276 Maize/Corn 10 283.15 373.15 343.99 5.43 0.02 

36981276 Maize/Corn 10 283.15 373.15 343.38 5.52 0.02 

36981276 Maize/Corn 10 283.15 373.15 342.12 5.27 0.02 

36981276 Maize/Corn 10 283.15 373.15 340.70 5.68 0.02 

36981276 Maize/Corn 10 283.15 373.15 343.13 7.52 0.02 

36981276 Maize/Corn 10 283.15 373.15 342.95 7.66 0.02 

36981276 Maize/Corn 10 283.15 373.15 342.33 6.78 0.02 



163

PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

36981276 Maize/Corn 10 283.15 373.15 341.00 6.66 0.02 

36981276 Maize/Corn 10 283.15 373.15 344.15 6.78 0.02 

36981276 Maize/Corn 10 283.15 373.15 343.97 5.01 0.01 

36981276 Maize/Corn 10 283.15 373.15 342.53 6.92 0.02 

36981276 Maize/Corn 10 283.15 373.15 340.67 5.98 0.02 

36981276 Maize/Corn 10 283.15 373.15 345.40 9.49 0.03 

36981276 Maize/Corn 10 283.15 373.15 346.28 9.08 0.03 

36981276 Maize/Corn 10 283.15 373.15 344.09 7.21 0.02 

36981276 Maize/Corn 10 283.15 373.15 345.13 8.24 0.02 

36981276 Maize/Corn 10 283.15 373.15 343.72 6.65 0.02 

36981276 Maize/Corn 10 283.15 373.15 346.12 8.73 0.03 

36981276 Maize/Corn 10 283.15 373.15 345.66 8.00 0.02 

36981276 Maize/Corn 10 283.15 373.15 344.80 7.23 0.02 
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PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

36981276 Maize/Corn 10 283.15 373.15 343.84 6.87 0.02 

36981276 Maize/Corn 10 283.15 373.15 344.36 7.10 0.02 

36981276 Maize/Corn 10 283.15 373.15 346.06 6.69 0.02 

36981276 Maize/Corn 10 283.15 373.15 345.20 7.35 0.02 

36981276 Maize/Corn 10 283.15 373.15 343.67 6.88 0.02 

36845522 Maize/Corn 10 293.15 373.15 338.85 15.20 0.04 

36845522 Maize/Corn 10 293.15 373.15 336.45 13.80 0.04 

36845522 Maize/Corn 10 293.15 373.15 339.75 10.60 0.03 

36845522 Maize/Corn 10 293.15 373.15 338.35 10.10 0.03 

36845522 Maize/Corn 10 293.15 373.15 334.65 15.50 0.05 

36845522 Maize/Corn 10 293.15 373.15 336.85 12.80 0.04 

36845522 Maize/Corn 10 293.15 373.15 338.65 10.90 0.03 

36845522 Maize/Corn 10 293.15 373.15 337.45 10.60 0.03 
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PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

36845522 Maize/Corn 10 293.15 373.15 337.85 17.40 0.05 

36845522 Maize/Corn 10 293.15 373.15 338.45 12.00 0.04 

36845522 Maize/Corn 10 293.15 373.15 337.45 15.30 0.05 

36845522 Maize/Corn 10 293.15 373.15 338.65 13.60 0.04 

36845522 Maize/Corn 10 293.15 373.15 333.45 17.60 0.05 

36845522 Maize/Corn 10 293.15 373.15 333.65 13.30 0.04 

36845522 Maize/Corn 10 293.15 373.15 338.25 13.10 0.04 

36845522 Maize/Corn 10 293.15 373.15 337.05 14.20 0.04 

36880577 Rice 10 293.15 373.15 341.20 2.30 0.01 

36880577 Rice 10 293.15 373.15 340.11 2.70 0.01 

36880577 Rice 10 293.15 373.15 340.88 2.41 0.01 

36880577 Rice 10 293.15 373.15 340.61 2.29 0.01 

36880577 Rice 10 293.15 373.15 340.60 2.30 0.01 
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PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

36880577 Rice 10 293.15 373.15 340.67 2.36 0.01 

36880577 Rice 10 293.15 373.15 342.05 3.05 0.01 

37175311 Taro 10 298.15 368.15 333.19 5.73 0.02 

37175311 Taro 10 298.15 368.15 335.30 5.47 0.02 

37175311 Taro 10 298.15 368.15 335.09 5.43 0.02 

37175311 Taro 10 298.15 368.15 336.30 5.41 0.02 

37175311 Taro 10 298.15 368.15 336.59 5.15 0.02 

37175311 Taro 10 298.15 368.15 336.61 4.81 0.01 

37175311 Taro 10 298.15 368.15 336.58 4.52 0.01 

37234552 Barley 10 303.15 393.15 332.75 7.70 0.02 

37234552 Barley 10 303.15 393.15 330.65 7.50 0.02 

37234552 Barley 10 303.15 393.15 329.75 7.40 0.02 

37234552 Barley 10 303.15 393.15 328.75 7.30 0.02 
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PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

37234552 Barley 10 303.15 393.15 327.65 6.50 0.02 

37238846 Pineapple 10 298.15 373.15 359.68 17.24 0.05 

37238846 Cassava 10 298.15 373.15 341.74 15.48 0.05 

37238846 Maize/Corn 10 298.15 373.15 347.23 14.33 0.04 

37238846 Rice 10 298.15 373.15 349.39 11.12 0.03 

36308756 Euryale ferox 

Salisb. seed 

 
349.75 12.64 0.04 

37297492 Sorghum 5 283.15 413.15 346.50 1.13 0.00 

37297492 Sorghum 5 283.15 413.15 346.55 2.15 0.01 

37404857 Banana 10 313.15 393.15 354.82 15.19 0.04 

37404857 Banana 10 313.15 393.15 356.89 12.75 0.04 

37404857 Banana 10 313.15 393.15 356.15 12.84 0.04 

37404857 Banana 10 313.15 393.15 357.60 13.72 0.04 
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PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

37404857 Banana 10 313.15 393.15 355.49 12.01 0.03 

37444251 Mung Bean 10 303.15 373.15 341.94 17.43 0.05 

37444251 Pea 10 303.15 373.15 341.81 15.00 0.04 

37444251 Common 

Vetch 

10 303.15 373.15 340.74 20.17 0.06 

37219380 Pea 10 293.15 393.15 335.79 7.83 0.02 

37219380 Pea 10 293.15 393.15 336.57 7.01 0.02 

37219380 Pea 10 293.15 393.15 337.01 6.71 0.02 

37219380 Pea 10 293.15 393.15 337.14 5.98 0.02 

37219380 Pea 10 293.15 393.15 337.67 5.55 0.02 

37457165 Potato 10 303.15 443.15 342.53 5.44 0.02 

37457165 Potato 10 303.15 443.15 342.22 5.68 0.02 

37457165 Potato 10 303.15 443.15 341.43 8.17 0.02 
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PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

37457165 Potato 10 303.15 443.15 342.42 7.36 0.02 

37444339 Rice 10 303.15 368.15 341.85 6.88 0.02 

37444339 Rice 10 303.15 368.15 342.08 7.51 0.02 

37444339 Rice 10 303.15 368.15 342.32 7.67 0.02 

37444339 Rice 10 303.15 368.15 341.25 7.12 0.02 

37444339 Rice 10 303.15 368.15 341.72 7.31 0.02 

37444339 Rice 10 303.15 368.15 342.12 7.48 0.02 

37444339 Rice 10 303.15 368.15 341.32 6.83 0.02 

37444339 Rice 10 303.15 368.15 341.62 7.07 0.02 

37444339 Rice 10 303.15 368.15 342.18 7.27 0.02 

37444339 Rice 10 303.15 368.15 342.25 6.96 0.02 

37444339 Rice 10 303.15 368.15 342.45 7.14 0.02 

37444339 Rice 10 303.15 368.15 342.55 7.36 0.02 
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PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

37560662 Rice 10 298.15 383.15 343.75 5.00 0.01 

37560662 Maize/Corn 10 298.15 383.15 347.45 2.80 0.01 

37560662 Cassava 10 298.15 383.15 342.85 10.10 0.03 

37560662 Quinoa 10 298.15 383.15 363.45 2.10 0.01 

37560662 Quinoa 10 298.15 383.15 355.25 0.03 0.00 

37560662 Quinoa 10 298.15 383.15 347.45 0.70 0.00 

37560662 Quinoa 10 298.15 383.15 345.65 0.50 0.00 

37560662 Quinoa 10 298.15 383.15 347.85 0.90 0.00 

37560662 Quinoa 10 298.15 383.15 348.25 1.20 0.00 

37560662 Quinoa 10 298.15 383.15 347.05 0.37 0.00 

37560662 Quinoa 10 298.15 383.15 348.55 0.46 0.00 

37560662 Quinoa 10 298.15 383.15 346.85 0.54 0.00 

37560662 Quinoa 10 298.15 383.15 348.65 0.50 0.00 



171

PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

37560662 Quinoa 10 298.15 383.15 349.15 0.72 0.00 

37628008 Millet 10 313.15 393.15 344.83 15.94 0.05 

37628008 Millet 10 313.15 393.15 345.46 18.26 0.05 

37628008 Millet 10 313.15 393.15 346.14 17.47 0.05 

37628008 Millet 10 313.15 393.15 345.22 16.25 0.05 

37628008 Millet 10 313.15 393.15 342.97 14.02 0.04 

37628008 Millet 10 313.15 393.15 342.89 14.76 0.04 

37628008 Millet 10 313.15 393.15 343.06 15.04 0.04 

37628008 Millet 10 313.15 393.15 342.09 14.25 0.04 

37628098 Rice 10 308.15 383.15 340.22 5.75 0.02 

37628098 Rice 10 308.15 383.15 339.17 7.85 0.02 

37628098 Rice 10 308.15 383.15 337.83 8.21 0.02 

37628098 Rice 10 308.15 383.15 342.69 4.12 0.01 
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PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

37652318 Amaranth 10 288.15 363.15 334.75 18.60 0.06 

37652318 Amaranth 10 288.15 363.15 334.75 17.50 0.05 

37652318 Amaranth 10 288.15 363.15 333.55 17.80 0.05 

37652318 Amaranth 10 288.15 363.15 329.65 16.90 0.05 

37652318 Amaranth 10 288.15 363.15 335.75 17.90 0.05 

37652318 Amaranth 10 288.15 363.15 335.35 17.50 0.05 

37652318 Amaranth 10 288.15 363.15 335.05 17.20 0.05 

37685196 Mung Bean 10 293.15 393.15 363.06 1.32 0.00 

37685196 Mung Bean 10 293.15 393.15 364.12 1.28 0.00 

37685196 Kidney bean 10 293.15 393.15 354.53 2.14 0.01 

37685196 Kidney bean 10 293.15 393.15 354.55 1.66 0.00 

37685196 Adzuki bean 10 293.15 393.15 351.38 2.35 0.01 

37685196 Adzuki bean 10 293.15 393.15 352.10 2.28 0.01 
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PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

37754438 Acorn 10 298.15 423.15 336.05 12.70 0.04 

37754438 Acorn 10 298.15 423.15 335.45 11.90 0.04 

37754438 Acorn 10 298.15 423.15 343.65 4.30 0.01 

37754438 Acorn 10 298.15 423.15 336.95 10.90 0.03 

37754438 Acorn 10 298.15 423.15 346.85 20.80 0.06 

37754438 Acorn 10 298.15 423.15 336.95 14.90 0.04 

37754438 Acorn 10 298.15 423.15 342.65 9.70 0.03 

37754438 Acorn 10 298.15 423.15 339.65 4.30 0.01 

37764445 Wheat 10 308.15 368.15 334.45 1.53 0.00 

37764445 Wheat 10 308.15 368.15 334.53 1.54 0.00 

37764445 Wheat 10 308.15 368.15 334.68 1.55 0.00 

37764445 Wheat 10 308.15 368.15 334.74 1.56 0.00 

37764445 Wheat 10 308.15 368.15 334.80 1.57 0.00 



174

PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

37764445 Wheat 10 308.15 368.15 334.81 1.58 0.00 

37764445 Wheat 10 308.15 368.15 335.49 1.58 0.00 

37764445 Wheat 10 308.15 368.15 336.36 1.60 0.00 

37764445 Wheat 10 308.15 368.15 337.35 1.65 0.00 

37764445 Wheat 10 308.15 368.15 339.35 1.66 0.00 

37810947 Wild Yam 5 293.15 373.15 333.37 0.54 0.00 

37780235 Rice 10 303.15 383.15 350.22 8.05 0.02 

37780235 Rice 10 303.15 383.15 350.78 8.36 0.02 

37780235 Rice 10 303.15 383.15 349.01 12.20 0.03 

37780235 Rice 10 303.15 383.15 348.76 13.16 0.04 

37780235 Rice 10 303.15 383.15 349.86 13.96 0.04 

37780235 Rice 10 303.15 383.15 358.49 5.33 0.01 

37780235 Rice 10 303.15 383.15 359.36 4.87 0.01 
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PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

37780235 Rice 10 303.15 383.15 356.78 10.18 0.03 

37780235 Rice 10 303.15 383.15 356.59 8.80 0.02 

37780235 Rice 10 303.15 383.15 355.89 1.90 0.01 

37780273 Oat 
   

337.05 5.65 0.02 

37780273 Oat 
   

336.43 5.92 0.02 

37780273 Oat 
   

336.19 5.58 0.02 

37780273 Oat 
   

335.77 5.56 0.02 

37780273 Oat 
   

335.73 5.87 0.02 

37780292 Rice 10 293.15 373.15 342.65 8.10 0.02 

37780292 Rice 10 293.15 373.15 342.55 7.90 0.02 

37780292 Rice 10 293.15 373.15 342.35 7.80 0.02 

37780292 Rice 10 293.15 373.15 342.75 7.70 0.02 

37780292 Rice 10 293.15 373.15 342.85 7.30 0.02 
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PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

37780292 Rice 10 293.15 373.15 342.55 7.10 0.02 

37780292 Rice 10 293.15 373.15 342.55 6.90 0.02 

37781055 Maize/Corn 298.15 373.15 341.85 14.00 0.04 

37781055 Maize/Corn 298.15 373.15 343.15 12.30 0.04 

37781055 Maize/Corn 298.15 373.15 341.05 14.00 0.04 

37781055 Maize/Corn 298.15 373.15 340.95 8.70 0.03 

37781055 Maize/Corn 298.15 373.15 324.35 2.30 0.01 

37781055 Maize/Corn 298.15 373.15 343.15 12.30 0.04 

37781055 Maize/Corn 298.15 373.15 340.35 12.90 0.04 

37781055 Maize/Corn 298.15 373.15 341.95 13.30 0.04 

37781055 Maize/Corn 298.15 373.15 335.55 11.40 0.03 

37781055 Maize/Corn 298.15 373.15 341.15 9.10 0.03 

37781055 Maize/Corn 298.15 373.15 334.65 0.90 0.00 
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PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

37781055 Maize/Corn 298.15 373.15 345.25 15.10 0.04 

37781055 Maize/Corn 298.15 373.15 345.25 15.70 0.05 

37781055 Maize/Corn 298.15 373.15 344.05 13.00 0.04 

37781055 Maize/Corn 298.15 373.15 340.05 11.90 0.03 

37781055 Maize/Corn 298.15 373.15 340.35 12.90 0.04 

37781055 Maize/Corn 298.15 373.15 336.35 11.60 0.03 

37781055 Maize/Corn 298.15 373.15 343.95 12.70 0.04 

37781055 Maize/Corn 298.15 373.15 338.15 11.70 0.03 

37781055 Maize/Corn 298.15 373.15 343.75 15.70 0.05 

37781055 Maize/Corn 298.15 373.15 346.35 18.30 0.05 

37437674 Avocado seed 
  

348.43 8.55 0.02 

37247716 Potato 
   

343.41 1.55 0.00 

33916867 Wheat 10 293.15 373.15 338.68 0.69 0.00 
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PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

33916867 Wheat 10 293.15 373.15 350.37 5.00 0.01 

30726578 Maize/Corn 5 298.15 423.15 329.55 0.14 0.00 

30726578 Maize/Corn 5 298.15 423.15 338.65 0.67 0.00 

30726578 Maize/Corn 5 298.15 423.15 333.05 0.48 0.00 

30726578 Maize/Corn 5 298.15 423.15 335.45 0.42 0.00 

30726578 Maize/Corn 5 298.15 423.15 350.95 0.95 0.00 

30726578 Maize/Corn 5 298.15 423.15 350.55 0.99 0.00 

30726578 Maize/Corn 5 298.15 423.15 338.75 0.47 0.00 

24488699 Maize/Corn 5 293.15 393.15 344.25 14.20 0.04 

24488699 Maize/Corn 5 293.15 393.15 348.15 15.00 0.04 

24488699 Maize/Corn 5 293.15 393.15 346.55 14.40 0.04 

24488699 Maize/Corn 5 293.15 393.15 344.95 13.90 0.04 

24488699 Maize/Corn 5 293.15 393.15 344.55 14.80 0.04 
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PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

24488699 Maize/Corn 5 293.15 393.15 343.25 15.60 0.05 

24488699 Maize/Corn 5 293.15 393.15 346.75 16.90 0.05 

24488699 Maize/Corn 5 293.15 393.15 347.45 15.90 0.05 

24488699 Maize/Corn 5 293.15 393.15 344.85 15.60 0.05 

24488699 Maize/Corn 5 293.15 393.15 344.85 15.30 0.04 

24488699 Maize/Corn 5 293.15 393.15 345.85 15.80 0.05 

24488699 Maize/Corn 5 293.15 393.15 351.95 18.20 0.05 

24488699 Maize/Corn 5 293.15 393.15 359.25 15.60 0.04 

24488699 Maize/Corn 5 293.15 393.15 366.05 10.40 0.03 

24488699 Maize/Corn 5 293.15 393.15 362.85 11.90 0.03 

24488699 Maize/Corn 5 293.15 393.15 353.65 13.20 0.04 

24488699 Maize/Corn 5 293.15 393.15 356.15 15.70 0.04 

24488699 Maize/Corn 5 293.15 393.15 362.95 12.40 0.03 
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PMID Starch Source Heating rate 

(degree 

C/min) 

DSC Start 

Temperature 

(K) 

DSC End 

Temperature 

(K) 

Tp (K) Enthalpy 

(J/g) 

Entropy 

(J/g/K) 

24488699 Maize/Corn 5 293.15 393.15 366.95 9.40 0.03 

24488699 Maize/Corn 5 293.15 393.15 368.75 8.40 0.02 

24488699 Maize/Corn 5 293.15 393.15 366.95 9.50 0.03 

24488699 Maize/Corn 5 293.15 393.15 363.35 12.00 0.03 

24488699 Maize/Corn 5 293.15 393.15 366.95 9.40 0.03 

24488699 Maize/Corn 5 293.15 393.15 368.65 6.00 0.02 

24488699 Maize/Corn 5 293.15 393.15 367.15 7.60 0.02 
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