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ABSTRACT: A novel starch was isolated from weed rice crop and its starch 

properties were compared with rice starch. The starch properties studied were 

physicochemical, pasting, thermal and X-ray diffraction. The amylose content 

and swelling power (g/g) of weed rice starch was 13.7% and 19.8 g/g, 

respectively. Light transmittance (%) of starch paste from weed rice was 

observed higher as compared to rice starches. Pasting properties (PV, TV, SB, 

and FV) of weed rice starch was within the range of those earlier reported for 

rice starches. The transition temperatures (To, Tp and Tc) and enthalpy of 

gelatinization (ΔHgel) were evaluated by using differential scanning calorimetry 

(DSC). The values of To, Tp and Tc were 68.86, 77.45 and 82.05 °C, respectively, 

for weed rice. ΔHgel value for weed rice starch was 3.80J/g which was 

significantly lower than that of rice starches (8.09-13.81J/g). X-ray diffractions 

behavior for both weed and conventional rice starches exhibited a typical A-type 

pattern which is normally reported for cereal starches. Weed rice starch was also 

studied for their morphological properties by using a scanning electron 

micrograph (SEM). SEM of weed rice starch revealed the presence of pores on 

the surface and varying in size and shape of starch granules from small to large 

and angular to polyhedral, respectively. 

INTRODUCTION: Red rice occurs as wild, 

weedy, or cultivated types with its kernels covered 

with dark or light-colored husk 
1
. Both weedy and 

cultivated rice are evolved from wild Oryza 

species. Weedy rice of several Oryza species has 

been in existence, for many years in the vast areas 

of rice culture in Asia. Weedy rice can be defined 

broadly and generically as plants of the genus 

Oryza that infests and competes with rice and other 

crops.  
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Out of weedy rice, red rice reported being 

dominant 
2
. The weedy rice is morphologically 

similar to the cultivated rice in plant and seed 

characteristics as they share a common gene pool 

with cultivated rice. Out of the various species of 

wild rice, the spices known to occur in India 

include Oryza granulata, O. officinalis, O. 

rufipogon, and O. nivara. Oryza rufipogon and O. 

nivara are red pigmented spices used as food and 

medicine in their native places of their cultivation 
3
. 

The consumption of colored rice varieties is being 

related to improvement in human health. Due to 

their antioxidant potency and presence of phenolic 

compounds, they are classified as functional foods 
4
. Along with its antioxidant properties red rice also 

a good sources of carbohydrate (75%) and 

constitute around 28.5% starch 
5
. 
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It is the most abundant polysaccharide after 

cellulose and is deposited in partially crystalline 

granules differing in molecular structure and 

morphology among and within plant species. 

Starch is the only qualitatively important digestible 

polysaccharide and has been regarded as 

nutritionally superior to low molecular weight 

carbohydrates 
6
. It is mainly composed of two 

components: amylose and amylopectin which 

contribute about 98-99% of the dry weight usually 

named as “normal” starches; some starches contain 

high amylopectin levels (98-99%) and are known 

as “waxy” starches; and third group includes 

starches having higher percentage of amylose 

contents (50-70%) 
7
.
 
These two starch polymers 

mainly contribute an important functional role in 

various food and other industries such as binding 

and thickening agents, filling and gelling agents, 

clouding, emulsifier agent, as a dusting powder in 

cosmetics, for sugar coating in confectionary, 

expedient for pharmaceutical and photographic 

paper powder 
8
. Nowadays, the interest in rice 

starch has increased due to its numerous 

characteristics: white color, easily digestible, 

hypoallergenic, odorless, and small granular form. 

These characteristics allocate various applications 

of starch, in food and non-food industries 
9
. 

Extensive research has been carried out by various 

researchers on starch obtained from commercially 

important sources such as cereals, legumes, and 

tubers; however, no work is reported on starch 

from weed rice. Therefore, the present study was 

carried out to isolate starch from weed rice and 

study of its physicochemical, thermal, 

morphological and X-ray diffraction properties.  

MATERIALS AND METHODS: 

Materials: Weed rice was collected from the local 

market of Sirsa, India. All chemicals used are of 

analytical grade. 

Starch Isolation: Starch was isolated from both 

weed rice and rice by following the alkali 

extraction method as described by Sodhi and Singh, 

(2003)
 10

. Milled rice was steeped in 5 to 6 volumes 

of sodium hydroxide (0.2-0.3%) solution at 25 °C 

for 24 h to soften the endosperms. The steep liquor 

was drained off and the endosperms were ground 

lightly in successive small fractions with a mortar 

and pestle. The slurry was then diluted to the 

original volume with NaOH (0.2-0.3%).  

The mixture was stirred for 10 min and allowed to 

settle overnight. The cloudy supernatant was 

drained off, and the sediment was diluted to the 

original volume with NaOH solution. The process 

is repeated until the supernatant becomes clear and 

gives a negative reaction to the biuret test for 

protein. Starch was suspended in distilled water, 

passed through a 100-200 mesh nylon cloth, and 

repeatedly washed with water until the supernatant 

no longer showed any pink color with the 

phenolphthalein. The slurry was centrifuged in 

wide-mouthed cup centrifuge (Remi, New Delhi, 

India) at 3000 rpm for 10 min and the upper non-

white layer was scraped off. The white layer was 

re-suspended in distilled water and re-centrifuged 

3-4 times. The starch was then collected and dried 

in an oven (NSW-143, New Delhi, India) at 45 ºC 

for 12 h. 

Physicochemical Properties of Starch: 

Amylose Content: Amylose content of the isolated 

starches was determined by using the method of 

Williams et al., (1970)
 11

. 

Swelling Power (g/g): Swelling power was 

determined, in triplicate, using the method of Leach 

et al., (1959) 
12

. 

Light Transmittance (%): Transmittance of weed 

rice and rice starches were measured in triplicate, 

as described by Perera and Hoover, (1999) 
13

. A 

1% aqueous suspension of starch from each sample 

was heated in a water bath at 90 °C for 1 h with 

constant stirring. The suspension was cooled for 1 

h at 30 °C. The samples were stored for 6 days at 4 

°C in a refrigerator, and turbidity was determined 

every 24 h by measuring absorbance at 640 nm 

(Thermo Scientific, GENESYS 10S UV-VIS, 

Spectrophotometer). 

Pasting Behavior: The pasting measurements were 

carried out using a starch cell of Modular Compact 

Rheometer (Model -52, Anton Paar, Austria) by 

following the method described by Thory and 

Sandhu, (2017)
 14

. After sample loading in the 

starch cell, temperature was maintained at 50 °C 

for 1 min. It was then increased from 50 °C to 95 

°C at a heating rate of 6 °C/min. The test 

temperature was kept at 95 °C for 2.7 min. Finally, 

it was decreased back to 50 °C at same rate. The 

sample was held at 50 °C for 2 min. 
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X-Ray Diffraction Analysis: X-ray diffractograms 

of the starch samples was obtained using an X-ray 

diffractometer (Philips, X’pert MPD high-

resolution XRD, Almelo, Netherlands) with CuK 

radiation (Ni filter) at a target voltage and current 

of 40 kV and 40 mA, respectively. The scanning 

range and rate were 4°-40° (2θ) and 4.0°/min, 

respectively. 

Differential Scanning Calorimetry (DSC): 
Thermal transition properties of weed rice starch 

were measured by a model Q10 differential 

scanning calorimeter (TA Instrument, New Castle, 

USA). Starch (3.5 mg, dry weight) was loaded into 

a 40 ml capacity aluminum pan and distilled water 

was added with the help of Hamilton microsyringe 

to achieve a starch-water suspension containing 70 

g/100 g water. Samples were hermetically sealed 

and allowed to stand for 1 h at room temperature 

before heating in DSC. DSC scanning was 

performed from 40 °C to 100 °C at a heating rate of 

10 ºC/min under dry nitrogen purge of 50 ml/min. 

An empty pan was served as a reference. 

Morphological Studies: Morphology from weed 

rice starch was studied by using a scanning electron 

microscope (JEOL/EO model JSM-6390, JEOL, 

Tokyo, Japan) at 10.0 kV by using the method 

described by Kaur et al., (2004). The dried starch 

power was evenly coated on a double-sided 

adhesive tabs mounted on aluminum stubs 

(Stiftproben-teller, Christine Groepel, Tulln, 

Austria). The mounted starch precipitates were 

coated with gold/palladium.  

Statistical Analysis: The data reported in the 

tables were carried out in triplicate. The standard 

deviation (SD) value was calculated and the data 

was subjected to one-way analysis of variance 

(ANOVA) using Minitab Statistical Software 

version 14 (Minitab, Inc., State College, USA). 

RESULTS AND DISCUSSION: 

Physico-Chemical Properties: Amylose content 

of starches has a significant effect on their 

functional and physicochemical properties, 

including pasting, gelatinization, retrogradation and 

swelling behavior 
15

. Amylose content of rice and 

weed rice starches shown in Table 1. The amylose 

content of weed rice was found 13.77% while the 

amylose content of the rice starch was in the range. 

The amylose content of rice starch was in the range 

between 4.1-16.4% 
16

. The variations in amylose 

content have been reported due to numerous 

reasons like the cultivar differences, methods of 

estimation and cultivation conditions (climate and 

soil conditions) of the crop 
17, 18, 19

. 

The swelling power of starch from both rice 

cultivars and weed rice are reported in Table 1. 

Swelling power is an indication of the hydration 

capacity of starch in cooking conditions (90 °C for 

30 min). The swelling power of weed rice starch 

was in the range that was observed for rice starch. 

The swelling power of weed rice starch was 19.80 

± 0.11g/g.  

Swelling power and solubility depends on amylose 

to amylopectin ratio, their structure, length of 

branching and distribution, and degree of 

granulation 
20, 21

. Swelling power and solubility 

provide evidence of the magnitude of the 

interaction between starch chains within the 

amorphous and crystalline domains and is 

influenced by the ratio of amylose to amylopectin 
22

. 

TABLE 1: AMYLOSE CONTENT (%), SWELLING POWER (g/g) AND THERMAL BEHAVIOR OF WEED RICE 

AND RICE STARCHES 

Samples Amylose content (%) Swelling power (g/g) To (°C) Tp (°C) Tc (°C) ΔH gel (J/g) ΔT (°C) 

Weed rice 13.7 ± 0.09 19.80 ± 0.11 68.86 74.45 80.05 8.40 13.19 

Rice 4.10-16.40 17.02-38.8 61.1-75.76 66.91-79.21 71.93-84.59 8.09-13.81 7.85-10.89 

Mean ± SD, n=3 T0 = Onset Temperature, Tp= Peak temperature, Tc= Conclusion temperature, ΔHgel= Enthalpy of gelatization, 

ΔT= gelatinization range 

Light Transmittance (%): Light transmittance of 

starch paste from weed rice and rice cultivars is 

illustrated in Table 2. The light transmittance of 

both starches (weed rice and rice) starch paste 

showed a gradual decrease during a period of 

storage at 4 °C. Weed rice starch paste exhibited a 

significantly higher light transmittance values as 

compared to rice starch pastes. Light transmittance 

value ranged from 18.92 to 7.57% for weed rice 

starch while it was observed 5.8-1.3% for rice 

starch pastes. The difference in the light 

transmittance values may be due to the variation in 
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amount of swollen granule remnants in the starches 

that refract light to different extent and thus give 

the distorted images 
23

. Paste clarity provides the 

information on the behavior of starch paste when 

the light passes it and depends on the swollen and 

non-swollen granule remnants 
24

. 

TABLE 2: LIGHT TRANSMITTANCE (%) OF WEED RICE AND RICE STARCH PASTES 

Samples 0 day 1 day 2 day 3 day 4 day 5 day 6 day 

Weed rice 18.92 ± 0.03 15.65 ± 0.06 14.10 ± 0.09 11.11 ± 0.00 09.89 ± 0.06 08.76 ± 0.03 7.57 ± 0.04 

Rice 3.0-5.8  2.8-5.1  2.3-4.8  1.8-4.8  1.6-4.4  1.4-4.2  1.35-4.2  

Mean ± SD, n = 3   

Thermal Properties of Starches: Differential 

Scanning Calorimetry (DSC) is a widely applied 

technique for many thermal studies in starches that 

can give the information of transition temperatures 

during gelatinization and enthalpy change of starch 

(ΔHgel) 
25

. Fig. 1 illustrated a typical DSC 

thermogram for weed rice starch that gives 

information of To, Tp, Tc, and ΔHgel values and 

these parameters are enlisted in Table 1.  

 
FIG. 1: DSC ENDOTHERMS OF GELATINIZATION 

OF STARCHES FROM WEED RICE STARCH 

Non-significant (P<0.05) difference was observed 

for transition temperatures among weed rice and 

rice starches. The values of To, Tp, and Tc of weed 

rice starch were 68.86, 74.45 and 80.05°C, 

respectively while these ranged between 61.1-

75.76, 66.91-79.21 and 71.93-84.59°C for rice 

starches. There was no significant difference in 

ΔHgel value observed for weed rice and rice 

starches. The variation among the gelatinization 

temperature ranges may differ according to the 

botanical sources 
26

.  

Pasting Properties of Starches: Pasting is a 

complex phenomenon which specifically refers to 

the changes in starch during post-gelatinization 

heating. It includes further swelling and 

polysaccharide leaching from the starch granules 

that increase viscosity due to the application of 

shear force 
27

. The pasting properties for the weed 

rice and rice starches were studied by using 

Rheometer. The results of the pasting properties are 

reported in Table 3. Peak viscosity (PV) is a 

measure of the water-holding capacity of the starch 

in terms of the resistance of swollen granules to 

shear and the swelling performance of granules 
28

. 

Weed rice starch showed PV, TV, and FV values 

1111, 919 and 2296cP, respectively. The pasting 

properties of starches have been reported to be 

influenced by size, rigidity, amylose to amylopectin 

ratio and swelling power of the granules 
29

. The 

high setback values shown by starch make them 

unsuitable for food applications where low 

synthesis rate is required such as in frozen and 

refrigerated food 
30

. All these properties are known 

to influence the product texture and palatability 
31

. 

TABLE 3: PASTING PROPERTIES OF WEED RICE AND RICE STARCHES 

Samples PV TV SB FV PT (°C) 

Weed rice 1111 919 1377 2296 80.0 

Rice 1003 ± 20- 

2438 ± 20 

717 ± 13- 

1786 ± 15 

674 ± 3- 

1761 ± 14 

1495 ± 21- 

3260 ± 50 

71.55 ± 0.5- 

79.9 ± 0.8 

PV = Peak viscosity, TV = Trough viscosity, SB = Set back viscosity, FV = final viscosity, PT = Pasting temperature 

X-Ray Diffraction: Assessment of the crystalline 

fraction in a variety of starches has been carried out 

with X-ray diffraction technique 
32

. Analysis with 

XRD will generate diffraction peaks as the output, 

which can suggest the specified crystalline pattern 

in material 
14

. The typical diffractogram of the 

weed rice starch sample was presented in Fig. 2. 

On the basis of X-ray diffraction patterns; starch is 

of four types, i.e., A, B, C and V 
33

. The X-ray 

diffractogram of weed rice starch shows typically 

A-type X-ray diffraction pattern, which is typically 

found in cereal starches. Typically, X-ray 
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diffraction of A-type starch shows first, second, 

and third peaks at 15, 18, and 23°, respectively. 

Weed rice starch showed strong reflections at 15 

and 23° (2θ) and an unresolved doublet at 17 and 

18° (2θ) which shows that this starch is of A-type. 

Singh et al., (2006)
 16

 and Kaur et al., (2015)
 34

 had 

earlier reported A-type X-ray diffraction for rice 

starches. X-ray diffraction pattern is reported to 

depend on the starch origin as well as 

environmental growth conditions 
18

. 

 
FIG. 2: X-RAY DIFFRACTOGRAMS OF STARCH 

FROM WEED RICE 

Morphological Properties: The morphology of 

starch granules depends on the biochemistry of the 

chloroplast or amyloplast, as well as the physiology 

of the plant 
35

. The scanning electron micrograph 

(SEM) of weed rice starch is shown in Fig. 3. SEM 

of weed rice starch granules showed that granules 

length ranged from 3.12 to 5.62 mm (with an 

average value of 6.36 mm) and breadth in the range 

from 1.63-6.52 mm. The scanning electron 

microscopy of weed rice starch showed the 

presence of varying size and shape of starch 

granules from small to large and angular to 

polyhedral, respectively. Singh et al., (2006)
 16

 

reported a similar variation in the shape and size of 

17 varieties of rice starch granules. SEM images of 

weed rice starch showed the presence of pores on 

the surface of starch granules. 

Lindeboom et al., (2004)
 36

 attributed the 

differences in the size of starch granules to 

biological sources. Starch biosynthesis induces 

natural variability in amylose and amylopectin 

molecules, which may be responsible for granule 

diversity. Other factors that affect granule diversity 

may include the climate and agronomic processing 

conditions 
37, 38

. Sizes and shapes of starch granules 

have impact in a number of physicochemical, 

functional and nutritional characteristics as larger 

granules were developed with high paste viscosity 

and small granules had higher digestibility 
39

. 

  
FIG. 3: SCANNING ELECTRON MICROGRAPHS OF STARCH FROM WEED RICE 

CONCLUSION: Properties of weed rice starch 

were comparable to rice starches. Amylose content 

(%) and swelling power (g/g) of weed rice were 

within the range of reported values of rice starches; 

however, light transmittance (%) values of weed 

rice starch paste were found higher than rice starch 

pastes. Both the starches showed typical A-type X-

ray diffraction patterns and presence of pores on 

the surface of starch granules with a polyhedral and 

angular shape. Pasting temperature (°C) of weed 

rice starch was observed slightly higher than rice 

starches. The transition temperatures (To, Tp and 

Tc) of weed rice starch was also within the range of 

reported values of rice starches. Therefore, the 

study will improve the prospects of weed rice 

starch to be utilized as a starch source in food and 

non-food industries which at present depends 

mainly on corn, potato, and rice starches. 



Sharma and Sandhu, IJPSR, 2019; Vol. 10(11): 5117-5123.                          E-ISSN: 0975-8232; P-ISSN: 2320-5148 

International Journal of Pharmaceutical Sciences and Research                                                                              5122 

ACKNOWLEDGEMENT: The financial support 

provided by Chaudhary Devi Lal University, Sirsa 

(R&S/A-1/2016/66-IV/453-479) in the form of a 

scholarship to Vinita Sharma is deeply 

acknowledged.  

CONFLICT OF INTEREST: The authors 

declared that there is no conflict of interest. 

REFERENCES: 

1. Ahuja U, Ahuja SC, Chaudhary N and Thakrar R: Red 
rices past, present and future. Asian Agri-History 2007; 
11: 291-04. 

2. Delouche JC and Labrada R: Weedy rices- origin, biology, 
ecology and control. Food and Agriculture Organiation for 
the United Nation Rome 2007.  

3. Chouhan SK, Singh AK, Aparajita S, Ram M, Singh PK 
and Singh NK: Characterization and evaluation of Oryza 

nivara and O. rufipogon. The Bioscan 2014; 9(2): 853-58. 
4. Slavin JL: Epidemiological evidence for the impact of 

whole grains on health. Critical Reviews in Food Science 
and Nutrition 1994; 34: 427-34. 

5. Ziegler V, Ferreira CD, Goebel JT, El Halal SL, Santetti 
GS, Gutkoski LC, da Rosa Zavareze E and Elias MC: 
Changes in properties of starch isolated from whole rice 
grains with brown, black, and red pericarp after storage at 

different temperatures. Food Chemistry 2017; 216: 194-00. 
6. Blazek J and Copeland L: Pasting and swelling properties 

of wheat flour and starch in relation to amylose content. 
Carbohydrate Polymers 2008; 71(3): 380-87. 

7. Bello-Perez LA, Flores-Silva PC, Agama-Acevedo E and 
Tovar J: Starch digestibility: Past, present, and future. 
Journal of the Science of Food and Agriculture 2018; 
(https://doi.org/10.1002/jsfa.8955). 

8. Bhat FM and Riar CS: Effect of amylose, particle size & 

morphology on the functionality of starches of traditional 
rice cultivars. International Journal of Biological 
Macromolecules 2016; 92: 637-44. 

9. Ashogbon AO and Akintayo TE: Isolation, composition, 
morphological and pasting properties of starches from rice 
cultivars grown in Nigeria. Starch-Stärke 2012; 64(3): 
181-87. 

10. Sodhi NS and Singh N: Morphological, thermal and 

rheological properties of starches separated from rice 
cultivars grown in India. Food Chemistry 2003; 80(1): 99-
108. 

11. Williams PC, Kuzina FD and Hlynka I: Rapid colorimetric 
procedure for estimating the amylose content of starches 
and flours. Cereal Chemistry 1970; 47: 411-21. 

12. Leach HW: Structure of starch granules. I. Swelling and 
solubility patterns of various starches. Cereal Chemistry 

1959; 36: 534-44. 
13. Perera C and Hoover R: Influence of hydroxypropylation 

on retrogradation properties of native, defatted and heat-
moisture treated potato starches. Food Chemistry 1999; 
64(3): 361-75. 

14. Thory R and Sandhu KS: A Comparison of mango kernel 
starch with a novel starch from litchi (Litchi chinensis) 
kernel: Physicochemical, morphological, pasting, and 

rheological properties. International Journal of Food 
Properties 2017; 20(4): 911-21. 

15. Dularia C, Sinhmar A, Thory R, Pathera AK and Nain V: 
Development of starch nanoparticles based composite 
films from non-conventional source-Water chestnut 

(Trapa bispinosa). International Journal of Biological 
Macromolecules 2019; 136: 1161-68. 

16. Singh N, Kaur L, Sandhu KS, Kaur J and Nishinari K: 
Relationships between physicochemical, morphological, 
thermal, rheological properties of rice starches. Food 
Hydrocolloids 2006; 20(4): 532-42. 

17. Chung HJ, Liu Q, Donner E, Hoover R, Warkentin TD and 
Vandenberg B: Composition, molecular structure, 
properties, and in vitro digestibility of starches from newly 
released Canadian pulse cultivars. Cereal Chemistry 2008; 
85(4): 471-79. 

18. Huang J, Schols HA, van Soest JJ, Jin Z, Sulmann E and 
Voragen AG: Physicochemical properties and amylopectin 
chain profiles of cowpea, chickpea and yellow pea 
starches. Food Chemistry 2007; 101(4): 1338-45. 

19. Ma M, Wang Y, Wang M, Jane JL and Du SK: 
Physicochemical properties and in vitro digestibility of 
legume starches. Food Hydrocolloids 2017; 63: 249-55. 

20. Fan X, Zhang S, Lin L, Zhao L, Liu A and Wei C: 

Properties of new starches from tubers of Arisaema 
elephas, yunnanense and erubescens. Food Hydrocolloids 
2016; 61: 183-90. 

21. Huang J, Zhao L, Man J, Wang J, Zhou W, Huai H and 
Wei C: Comparison of physicochemical properties of B-
type nontraditional starches from different sources. 
International Journal of Biological Macromolecules 2015; 
78: 165-72. 

22. Bharti I, Singh S and Saxena DC: Influence of alkali 
treatment on physicochemical, pasting, morphological and 
structural properties of mango kernel starches derived 
from Indian cultivars. International Journal of Biological 
Macromolecules 2018; 125: 203-12. 

23. Sandhu KS, Sharma L and Kaur M: Effect of granule size 
on physicochemical, morphological, thermal and pasting 
properties of native and 2-octenyl-1-ylsuccinylated potato 

starch prepared by dry heating under different pH 
conditions. LWT-Food Science and Technology 2015; 
61(1): 224-30. 

24. Sandhu KS and Singh N: Some properties of corn starches 
II: Physicochemical, gelatinization, retrogradation, pasting 
and gel textural properties. Food Chemistry 2007; 101(4): 
1499-07. 

25. Amagliani L, O’Regan J, Kelly AL and O’Mahony JA: 
Chemistry, structure, functionality and applications of rice 

starch. Journal of Cereal Science 2016; 70: 291-00. 
26. Tian J, Chen S, Wu C, Chen J, Du X, Chen J, Liu D and 

Ye X: Effects of preparation methods on potato 
microstructure and digestibility: An in-vitro study. Food 
Chemistry 2016; 211: 564-69. 

27. Bharti I, Singh S and Saxena DC: Exploring the influence 
of heat moisture treatment on physicochemical, pasting, 
structural and morphological properties of mango kernel 

starches from Indian cultivars. LWT-Food Science and 
Technology 2019; 110:197-06. 

28. Sandhu KS and Siroha AK: Relationships between 
physicochemical, thermal, rheological and in vitro 
digestibility properties of starches from pearl millet 
cultivars. LWT-Food Science and Technology 2017; 83: 
213-24. 

29. Guo K, Lin L, Fan X, Zhang L and Wei C: Comparison of 

structural and functional properties of starches from five 
fruit kernels. Food Chemistry 2018; 257: 75-82. 

30. Kaur M and Sandhu KS: In-vitro digestibility, structural 
and functional properties of starch from pigeon pea 
(Cajanus cajan) cultivars grown in India. Food Research 
International 2010; 43(1): 263-68. 



Sharma and Sandhu, IJPSR, 2019; Vol. 10(11): 5117-5123.                          E-ISSN: 0975-8232; P-ISSN: 2320-5148 

International Journal of Pharmaceutical Sciences and Research                                                                              5123 

31. Wani IA, Sogi DS, Hamdani AM, Gani A, Bhat NA and 
Shah A: Isolation, composition, and physicochemical 

properties of starch from legumes: A review. Starch‐Stärke 
2016; 68(9-10): 834-45. 

32. Zhang Y, Zhu K, He S, Tan L and Kong X: Characteri-
zations of high purity starches isolated from five different 
jackfruit cultivars. Food Hydrocolloids 2016; 52: 785-94. 

33. Zeng J, Li G, Gao H and Ru Z: Comparison of A and B 
starch granules from three wheat varieties. Molecules 
2011; 16(12): 10570-791. 

34. Kaur M, Kaur N, Kaur M and Sandhu KS: Some 

properties of rice grains, flour and starches: A comparison 
of organic and conventional modes of farming. LWT-Food 
Science and Technology 2015; 61(1): 152-57. 

35. Mao X, Huang H, Li X, Wang T, Chen X and Gao W: 
Physicochemical characterization, digestibility and anti-
constipation activity of some high‐resistant untraditional 
starches from Zingiberaceae plants. International Journal 
of Food Science and Technology 2017; 52(3): 617-25. 

36. Lindeboom N, Chang PR and Tyler RT: Analytical, 
biochemical and physicochemical aspects of starch granule 

size, with emphasis on small granule starches: a review. 
Starch-Stärke 2004; 56(3-4): 89-99. 

37. Wani IA, Sogi DS, Hamdani AM, Gani A, Bhat NA and 
Shah A: Isolation, composition, and physicochemical 
properties of starch from legumes: A review. Starch-Stärke 
2016; 68(9-10): 834-45. 

38. Ashwar BA, Gani A, Wani IA, Shah A, Masoodi FA and 
Saxena DC: Production of resistant starch from rice by 
dual autoclaving-retrogradation treatment: In-vitro 

digestibility, thermal and structural characterization. Food 
Hydrocolloids 2016; 56: 108-17. 

39. Sandhan S, Thombre N and Aher S: Isolation and 
evaluation of starch from Musa paradisiaca linn: As a 
binder in tablet. International Journal of Pharmaceutical 
Sciences and Research 2017; 8: 3484-91. 

 

 

 

 

All © 2013 are reserved by the International Journal of Pharmaceutical Sciences and Research. This Journal licensed under a Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License. 

This article can be downloaded to Android OS based mobile. Scan QR Code using Code/Bar Scanner from your mobile. (Scanners are available on Google 

Playstore) 

How to cite this article: 
Sharma V and Sandhu KS: Comparison of physicochemical, thermal, pasting and morphological properties of weed rice and rice starches. 

Int J Pharm Sci & Res 2019; 10(11): 5117-23. doi: 10.13040/IJPSR.0975-8232.10(11).5117-23. 


