
Annals. Food Science and Technology 

2020 

 

Available on-line at www.afst.valahia.ro                               813                                 Volume 21, Issue 4, 2020 

ISOLATION, CHARACTERIZATION AND FUNCTIONAL PROPERTIES OF STARCH 

FROM TURMERIC TUBER, TURMERIC POWDER AND TURMERIC SPENT 
 

Sathya Moorthy Ranjitha
1
, Ramasamy Sujatha

2*
, Deivasigamani Revathi

3
, Ravichandran Shobanadevi

4
 

1
Ph.D Research Scholar, Department of Food Science and Nutrition, Periyar University, Salem, Tamil Nadu, India. - 636011 

2*
Corresponding Author Assistant Professor and Head, Department of Nutrition and Dietetics, Affiliated to Periyar 

University, NKR Government Arts College for Women, Trichy Road, Namakkal, Tamil Nadu, India-637001 
3
Assistant Professor and Head, Department of Nutrition and Dietetics, Affiliated to Thiruvallur University, 

Muthurangam Government Arts College (Autonomous), Otteri Road, Bagayam, Vellore, Tamil Nadu, India - 632002 
4
Assistant Professor and Head, Department of Nutrition, Food Service Management and Dietetics, Affiliated to 

Thiruvallur University, Global College of Arts and Science for Women, 132/1, Chennai-Bangaluru Highway Veppur 

(Near Arcot), Vellore, Tamil Nadu, India – 632503 

*Email Address: ramasamysujatha@yahoo.co.in 

 

 

 

Abstract 

“Turmeric is the derivative of the rhizome of the plant Curcuma longa L. (turmeric); it's a tropical herb of the family 

Zingiberaceae, that’s native to southern Asia”. Starch isolation method from turmeric consists of grating the 

unprocessed material, so as to interrupt vegetal cells and discharges the starch. Within the current study, starch was 

isolated from turmeric powder, turmeric spent flour and turmeric tuber. Starch yield, SEM, XRD, FTIR, amylose 

content and functional properties like water holding capability, swelling power and solubility was prepared for all the 3 

samples. The curcumin content present in turmeric powder was found to be 3gm/100gms. Yield of starch was high in 

turmeric powder compared to turmeric tuber and turmeric spent flour. Microstructure in view of starch from turmeric 

powder particles displayed an elliptical form. X-ray diffractogram expressed that starch of turmeric powder, turmeric 

spent flour and turmeric tuber to be of B sort. FTIR showed that starch crystallinity had not considerably modified as a 

result to the isolation method and therefore so starch from all the 3 samples existed within the native pure type. 

Amylose content was established to be high in turmeric powder starch (0.548 g/g) compared to turmeric tuber starch 

(0.395 g/g) and turmeric spent flour starch (0.335 g/g). Starch from the turmeric powder samples showed excellent 

water-holding capability (7.97 g/g) compared from turmeric spent flour starch (7.31g/g) and turmeric tuber (5.62 g/g) 

at 90◦C. Swelling power of turmeric powder starch (1.82g/g) was higher turmeric tuber starch (0.34 g/g) and turmeric 

spent flour (0.47 g/g) at 90oC. Turmeric powder starch (0.14%) exhibits lower solubility than turmeric tuber starch 

(0.46%) and turmeric spent starch(0.59%). From the results, it can be concluded that turmeric powder starch could 

become supply of starch for commercial utilization. 
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1. INTRODUCTION 

 

Starch could be a valued element of the many 

foods and had a very important role each as 

phytonutrients and structural element. 

Economically important crops such as grains, 

tubers, legumes and rhizomes are rich in starch, 

a biopolymer of glucose. The functional and 

structural properties of starch alter with its 

botanic origin. Turmeric is essentially 

devoured inside the pattern of pulverized 

rhizomes for colouring and flavouring 

nourishments. Once the extraction of the 

curcumin, the most important portion of the 

residue is abundantly starch (Khatoon et al, 

2009) 

Applications on theisolation of starch from 

turmeric tuber and its characterization are 

meagre (Jyothi et al, 2003). Turmeric tuber 

containing around starch 40% (w/w), isolated 

once the extraction of curcumin from turmeric. 

Scope therefore exists to admit an in depth 

characterization of turmeric starch with explicit 

implication of functional aspect and its 

characterization (Braga et al, 2006). 

Starch is frequently isolated and is employed in 

the food corporationto transfer forcaptivating 

functional properties, and adapt nourishment 

http://www.afst.valahia.ro/


Annals. Food Science and Technology 

2020 

 

Available on-line at www.afst.valahia.ro                               814                                 Volume 21, Issue 4, 2020 

quality and coherence (Braga et al., 2006). 

Hence the current study was to aim the 

objective to isolate and to investigate the 

characteristics and functional properties of 

starch from turmeric tuber, turmeric powder 

and turmeric spent flour. The results of this 

study can offer full data of characterization and 

functional properties like water holding 

capability and swelling power in respect to the 

starches isolated from turmeric powder, 

turmeric tuber and turmeric spent for more 

utilization in food and in industries. 

 

2. MATERIALS AND METHODS 

 

2.1 Materials 

Fresh turmeric (landrace or salem local) was 

bought from state producers of agriculture Co-

op. Undertakings Ltd., procurance Centre, 

Suramangalam Uzhavar Santhai field, Salem, 

Tamil Nadu, India. Methanol, NaOH, HCl, 

Acetate buffer, Petroleum ether, acetone and 

different reagents employed in the study were 

purchased from precision Scientific Chemicals, 

Coimbatore. Turmeric tuber were of an even 

medium size and free from mechanical injuries. 

2.1.2 Methods of Isolation of turmeric starch 

2.1.2.1 Isolation of starch from pure turmeric 

tuber 

1. Steep 200grams of turmeric with 2 volume 

of 0.25% Sodium hydroxide solution at 4°C for 

1 day 

2. Mix a Waring liquidiser for three minutes 

employing a little volume of 0.25% sodium 

hydroxide solution 

3. Screen the material through an 85-mesh 

sieve. 

4. Steps are repeated for two and three fourfold 

5. Envelope the precipitate through a 210 mesh 

sieve and a 260-mesh sieve 

6. At 1500 revolutions per minute centrifuged 

for 25minutes and scratch away gelatinous 

layer 

7. Suspend the precipitated starch in water, 

steps are repeated for five and six many times 

as essential 

8. Append 0.2 N Hydrochloric acid solution 

tillpH 7.00 neutral 

9. At room temperature air dry for 48 hours and 

screen through an 85-mesh sieve 

2.1.2.2 Starch isolation from turmeric powder 

Turmeric powder (100 g) was obtained with 

70% methanol by constant stirring at 40°C for 

36hours. The suspension was poured through 3 

layers of muslin cloth and centrifuged at 8000 

revolutions per minute for 25 minutes. The 

chromatic residue settled was collected and 

stirred for 10 minutes with 200 cubic 

centimetre of petroleum ether and acetone (1:1 

w/v) followed by 500 cubic centimetre of 

water. The procedure was replicated until the 

residue becomes colorless. The starch was 

allowed to determined. Then, starch was 

washed with refined water repeatedly until 

starch becomes utterly white and free from 

detritus. The collected starch is dried at room 

temperature and reserved at adjacent 

temperature (Policegoudra et al, 2007) 

2.1.2.3 Estimation in turmeric tuberfor 

curcumin content 

The curcumin content of turmeric tuber 

collected was determined the subsequent 

procedure. 

2.1.2.3 (a) Test Solution Preparation 

Test resolution was ready by adding 

concerning a 100 millligrams of crude turmeric 

tuber powder in 55 milliliter of alcohol (95%) 

contained in a 100 milliliter volumetric beaker. 

The test solution was sonicated for around 15 

minutes and also volume was made upto a 100 

milliliter by alcohol (95%). The filtered 

solution and a couple of milliliter of this 

solution was diluted upto 25 milliliter by 

alcohol (95%). Absorbances of the resultant 

resolution was taken by UV spectrophotometry 

at 425 nanometre. The methodology was 

replicated for three times. The curcumin 

content percentage was identified from 

calibration curve of standard curcumin. (Nisar 

et al, 2011). 

2.1.2.4 Curcumin isolation from turmeric 

tuber 

The crude extract was liquified in alcohol and 

drained. The filterate was condensed. Hence, 

the condense obtained was diffusedin benzene. 

The benzene resolution and Sodium hydroxide 
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(0.1%w/v) were added. Employing a separating 

channel curcumin was divided off between the 

2 layers. Sodium hydroxide layer taken and 

curcumin was precipitated by including dilute 

hydrochloric acid resolution. The precipitate 

acquired was cleaned applying vacuum 

filtration unit and dried (Joseph, 2012). 

2.1.2.5 Starch isolation from turmeric spent 

flour 

The 1000 grams of turmeric spent flour was air 

dried and distributed in 5 times its weight of 

pure water and permitted to settle for 2 hours. 

This was filtered with a material textile. With 

water, the residue was washed till the wash 

water was clear. Then the uncleaned starch 

milk was centrifuged at 5000 revolutions per 

minute for half an hour and also the 

supernatant was emptied. The ensuing 

sediment of starch was washed more than once 

with water till a spotless white starch followed 

by centrifuging. It absolutely was dried at 50- 

58
o
C employing a hot air oven for 2 hours to 

allow the starch (200 grams) it was kept in 

impenetrable carton (Holm et al, 1985). 

2.1.3 Starch Yield (%). 

The starch yield obtained from turmeric tuber, 

turmeric powder and turmeric spent flour was 

calculated by the subsequent formula: 

Starch yield (%) =

=
Isolated starch

Total quantity of raw sample
x 100 

2.1.4 Characterization of Turmeric Starch 

2.1.4.1 Scanning Electron Microscope (SEM) 

Before analysis, Samples were conserved in an 

desiccator. Triplicate samples were mounted on 

to aluminumspecimen stubs, coated with Au/Pd 

in an notably BIORAD Polaron E5400 High 

resolution sputter coater, and examined in an 

especially ZEISS EVO LS fifteen Scanning 

magnifier (ZEISS, GERMANY) at ten & 

fifteen kV. 

2.1.4.2 Diffraction (XRD) 

The Diffraction (XRD) pattern of starch 

samples was attained employing diffractometer 

X-ray (Rigaku meager Hex-II, Japan). The 

crystallinity degree of samples was 

quantitatively calculable consequent by the 

strategy (Nara et al, 1983) with Origin - 

adaptation 6.0 pc code (Microcal pc code Iraqi 

National Congress., Northampton, MA, USA). 

2.1.5 Functional Properties of Turmeric 

starch 

2.1.5.1 Water holding capability (WHC) 

The water-holding capability (WHC) of 

isolated starches resolve using the AACC 

technique (AACC Intl, 1983). Almost 1gm of 

sample was distributed in thirty ml of distilled 

H2O during a pre-weighed centrifugal tube. A 

centrifugal tubes were blended during a vortex 

blenderand a water tub retained at totally 

various temperatures (30, 40, 50, 60, 70, 80 

and 90°C) for an half an hour. Next, the 

dispersion in centrifugal tubes was centrifuged 

for twenty minutes at 2670 ×g. The supernatant 

was emptied and also centrifugal tubes at the 

side of silt were gauged and WHC was 

determined from the subsequent equation. The 

WHC resolved on triplicate samples and 

expressed as g of water ingested per gram of 

starch: 

WHC =
Mass of sediment − Mass of sample

Mass of sample
 

2.1.5.2 Swelling capability of starch granules 

The samples by the swelling power was 

analyzed applying the strategy defined by 

(Tester et al, 1990). A sample (0.2 gram) was 

distributed in water (20 milliletre) to make a 

suspension. The suspension was heated to 90°C 

in a water bathtub for half an hour with strong 

shaking each 5 minutes. The starch gel was 

centrifuged at 2100 revolutions per minute for 

15 minutes. The density of the sediment was 

used to determine the swelling power. The 

dried supernatant was weighed to measure the 

quantity of dissolved starch within the 

supernatant. The swelling power decisive as: 

Swelling power =

=
Sediment weight

(Dry starch weight −  Dissolved weight of starch)
 

2.1.5.3 Solubility: 

The solubility of the triplicate samples was 

recorded at 90°C by using the method of Ju and 

Mittal (1995) with slight modifications. 
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1 gram of each sample was added to 

10milliliter of water and stirred manually with 

a glass rod for thorough mixing. The samples 

were then centrifuged at 4000 rpm for 20 

minutes at ambient temperature. Total mass of 

the supernatant liquid was recorded. From that, 

0.5grams of each sample was transferred to an 

aluminum foil on a watch glass and dried in a 

vacuum oven at 90o C temperature. The mass 

of the solid left on the aluminum foil was 

weighed and percent of solubility was 

estimated using the below formula. 

Solubility (%) = mass of the solid in the 
aluminium foil 0.5 × total mass of the 
supernatant × 100 

2.1.5.4 Fourier-transformation infrared 

spectrum analysis (FTIR) 

Fourier-transformation infrared spectrum 

analysis (FTIR) spectra of starches was isolated 

from fresh tuber were attained subsequently 

examining in a FTIR Spectrophotometer 

(Model Number Nicolet 5700, Madison, 

Thermo lepton firm., Wisconsin, USA.) 

appropriate ambient temperature. The starch 

granules were emulsified with restrainer 

potassium bromide to attain the fine powder 

blend and pressured into thin clear pellets 

before investigations. The sample was 

examined within the area between 4000 and 

400 cm-1 (Liu et al, 2002). 

2.1.6 Amylose Content 

On triplicate samples, the amylose content of 

starch isolated was resolved by following the 

tactic of (Sowbhagya et al, 1971). Starch 

isolated samples (almost 100 milligrams) were 

dissolved in 1 N sodium hydroxide resolution 

followed and incubated for 21 hours at 25 oC. 

The ensuing resolution was neutral with 0.05 N 

hydrochloric acid. 2 ml of 0.2% (w/v) iodine 

chemical agent was additional and grant to 

standpoint for 25 minutes. The absorbance of 

the amylose–iodine compound was calculated 

at 420 nanometre exploitation an UV–visible 

spectrophotometer (model: UV-160A, Kyoto, 

Shimadzu, Corp., Japan). The amylose content 

was reported as the average apparent amylose 

content. 

 

2.1.7 Statistical Evaluation: 

In triplicates, all measurements are applied and 

information were communicated as suggests 

that means ± standard deviations. 

Unidirectional examinations of variance was 

conducted exploitation the software package 

applied math 99 to determine the many 

variations among the scores at a probability of 

P< 0.05 (Snedecor et al, 1968). 

 

3. RESULTS AND DISCUSSION 
 

3.1 Estimation of Curcumin from Turmeric: 

In the current study, it had been found that the 

curcumin content of turmeric powder was 

3g/100 g. The conception of turmeric was 

curcumin. Curcumin has numerous medicative 

properties and shows anti-inflammatory drug, 

anti-oxidant, anti-bacterial and antineoplastic 

exercises. The curcumin content in turmeric 

resolve its color, quality, the remedial utility 

and henceforth its value. Thusturmeric 

curcumin content is extremely vital cost-

effective as well astherapeutically beneficial. 

Curcumin shows each anti-inflammatory drug 

and inhibitor properties, giving it the 

possibility to be treatedthe development of 

cancer preventive ways and utilization in 

analytical analysis. Unadulterated turmeric 

powder had the very best  concentration of 

curcumin, averaging 3.14% by weight (Reema 

et al, 2006). The curcumin content of turmeric 

powder that are absorbed as a component of the 

diet should be treated in assessing baseline 

tissue concentration and reaction to curcumin 

supplementation, that is covered by studies in 

chemoprevention trials (Reema et al, 2006). 

 

3.2 Starch Yield 
Table 1. Starch yield of the selected samples 

S. 

No. 
Parameter 

Starch Yield 

(%) 

1. Turmeric Powder 54 

2. Turmeric tuber 41 

3. Turmeric Spent Flour 24 

 

Isolation of turmeric starch from turmeric 

powder, turmeric tuber and turmeric spent flour 
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was obtained. Starch was isolated from turmeric 

powder, turmeric tuber and turmeric spent flour 

and these 3 starches were compared for starch 

yield. The isolated starch was yellowness in 

shading at the introductory stage of extracted as a 

result of the existence of curcumin. The color 

vanished once the derived crude starch was 

washed more than once with methanol. Isolation 

of turmeric powder starch yielded the best 

quantity of starch followed by turmeric tuber 

starch and turmeric spent flour starch. The starch 

yield of turmeric powder was (54%) whereas, the 

starch isolated from turmeric tuber (41%) and 

turmeric spent flour (24%) was very cheap yield 

when put next to turmeric powder. The starch 

yield was around 56% (w/w) (dry basis) though 

the earlier reported value around 47% (w/w) 

(Leonel et al, 2003). 

 

3.3 Scanning Electron Microscope (SEM) 

 

 
Fig. 1 Scanning electron micrographs (SEM) of 1and 2 (turmeric tuber starch), 3 and 4 (turmeric powder starch) & 5 

and 6 (turmeric spent starch). 
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The application of SEM therefore assisted in 

finding out the physical quality and morphology 

of turmeric tuber starch, turmeric starch powder 

and turmeric spent flour starch. These analysis 

works determined a large variation within the 

form and size of the starch granules; according 

size was 2 and 10µm for tiny and 7 to 27µm for 

giant size particles. Grain structure, size and 

theirsequence are essential and they will have an 

effect on the functional properties of starch. 

Starch grain diameter recently has been derived 

to be a crucial element for food and industrial 

applications of starches. 

The turmeric tuber starch showed a porous 

cellular structure during the starch granules 

emerged to be arrested in an matrix. The 

moderate sizes of pores are in the range of 10.55 

and 3.688µm. These cell membrane thicknesses 

were around 2µm. The isolated starch occur to 

acquirea thick, elongated, blurrly ringed, simple 

or slightly branched (Winton, A. (1916) 

Microscopy of vegetable foods, 2nd ed.). sleek 

surface and largely uneven elliptical in form and 

flaky in nature. 

Microstructure of turmeric powder starch 

granules displayed a smooth level external 

surface. The approximate length and breadth of 

elliptical isolated starches were 14.94±2.989µm 

and 10.19±3.16 µm whereas the thickness was 

around 3µm. Elliptical grain shape with a 

average grain size of around 5µm has been noted. 

Microscopic examination has reported a flat 

elliptical form. 

The turmeric spent starch form of the granules is 

spherical, flat, nearly uniform in size and having 

a sleek surface. The average grain size is 

27.37±4.972 µm long and 16.9±4.8µm wide and 

thickness is around 3µm. The granules of 

turmeric spent flour will be classified as tiny to 

medium per the classification by (Steinkraus, 

1996). The particle form and sizes were an 

elliptical or triangular form with a mean grain 

size of around 28µm for Curcuma longa by 

(Jyothi et al, 2003) (Stone et al, 2008). 

Maximum of the turmeric starch granules were 

elliptical in form however; triangular and uneven 

shapes were together found within the 

micrographs. Elliptical form for turmeric starch 

granules was described by (Dhanalakshmi et al, 

2011). Single individual granules, along with  

compound granules were determined within the 

illustrations. 

The elliptical form for turmeric starch particles 

and among an size in the range of 10 and 33 µm 

on the most important axes by (Braga et al, 

2006). “(Jyothi et al, 2003) described it to be 35 

µm and elliptical form for the species of 

Curcuma. zedoaria and Curcuma. malabarica.” 

In different circumstances, the dried turmeric 

powder and turmeric spent flour experienced the 

method of water heated such there was a rise 

within the size of granules. The external surfaces 

developed to be irregular because of halfdone 

gelatinization and following starch 

retrogradation. 

Results of particle size analyzer confirmed that 

the mean granule size of Turmeric spent starch, 

Turmeric Powder starch and Turmeric tuber 

starch was 4.972 µm, 3.688 µm and 2.989 µm 

respectively, that was starch obtained from 

Turmeric Spent starch and Turmeric Powder 

starch was greater size than Turmeric tuber 

Starch. 

 

3.4 Diffraction (XRD) 

The study indicates that isolation technique had 

modified the crystallinity of turmeric starch. 

Hence the diffractive of starch was necessary to 

seek out the impact of isolation ways on the 

structure of turmeric starch. The diffraction of 

xrd technique could be a nondestructive 

technique to admit existence and qualities of the 

crystalline structure of the starch granules 

(Hoover, 2001). In patterns of starch crystallinity, 

A, B, and C forms are often classified (Zobel, 

1988). The chore of a specific starch to at any 

rate one of the gatherings is normally based on 

the direct correlation of the X-ray diffractograms 

with those of starches having well-established 

and characterised patterns. The crystalline quality 

of starch relies upon the biology supply. The x-

ray diffractogram pattern of isolated turmeric 

powder starch within the current examination 

feature B-type demonstrating a vigorous peak at 

17
o
 along with a most intensity and weak peaks 

at around 26
o
, 28

o
 and 38

o
. 
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Fig. 2 Diffraction X-ray pattern (XRD) of a) (turmeric powder starch), b) (turmeric tuber starch) & C) (turmeric spent 

starch) 

 

The percent crystallinity was 23.36%, 21.30% 

and 20.72% for isolated starch from turmeric 

powder, turmeric spent flour and turmeric tuber 

accordingly. Diffractogram of xrd exhibited the 

B-type starch. Diffraction of xrd has been used 

to reveal existence and qualities of the 

starchcrystalline structure (Singh et al, 2003). 

The relative crystallinity of Turmeric Spent 

Flour starch (21.30%) and Turmeric tuber 

starch (20.72%) were lower when put next 

therewith of Turmeric Powder starch (23.36%). 

These results grant with the current studies, 

found that curcuma species starches of the 

curcuma species had B-form crystalline 

structure. Additionally, (Hoover, 2001) 

according that the majority of tuber and root 

starches exhibited the typical B-form 

crystalline structure, that incorporates a lot of 

open structure containing a hydrated circular 

core as compared to the A‐type crystals. 

3.5 Functional Properties 

3.5.1 Water Holding Capability (WHC) 
 

 
 

Fig. 3 Water Holding Capability of turmeric powder, turmeric tuber and turmeric spent starch 
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Table 2 Water Holding Capability of the selected samples 

S.No. Parameters Water holding capability g/g 

1. Turmeric Powder 7.97±0.40
a
 

2. Turmeric tuber 5.62±0.35
b
 

3. Turmeric Spent flour 7.31±0.29
c
 

*Values with different superscripts are significantly different from each other.  

 

The below table shows water holding 

capability of turmeric power, turmeric tuber 

and turmeric spent at 90 degree Celsius only. 

The variation in water absorption might be 

because of completely different proportion of 

crystalline and amorphous regions among the 

grain. Thus, starch grain with a smaller 

proportion of weakly bonded amorphous 

material would presumptively assimilate less 

water. 

WHC is that the capacity of a moist material to 

water once applied to an external centrifugal 

gravity force or compression. Within the 

current study, because the temperature will 

increase the WHC of the starch samples 

likewise increase. Highest WHC (p<0.05) was 

found in Turmeric Powder (7.97±0.40) when 

put next to starch isolated from turmeric spent 

flour (7.31±0.29) and turmeric tuber 

(5.62±0.35). For a restored-dried sample, 

change of state of tuber in heated water is an 

integral gait for process thus  the starch present 

init is by all accounts partly or totally 

gelatinized to show high WHC values in all the 

temperatures. 

The isolated turmeric starch in WHC exhibited 

a nonsignificant modification up to 80°C 

however magnified henceforth with a rise in 

temperature of its measure. It's captivating to 

notice that WHC extremely elevated at 90
o
C, 

which can be applied to the development of 

gelatinization and retrogradation. Henceforth, 

the starch particlesgelatinize round the 

temperature. 

 

3.6 Swelling Power 

Swelling power is that the capacity of the 

starchy to absorb water specified the starch 

particles increment in size, that demonstrates 

the level of presentation of the inside 

structure/grid of the granules to activity of 

water. 

 

 
 

Fig. 4 Swelling Power of turmeric powder starch, turmeric tuber starch and turmeric spent starch 
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Starch isolated turmeric powder showed a bigger 

increase in swelling power (1.82±0.09gm/g) 

compared to turmeric tuber starch 

(0.34±0.05gm/g) and turmeric spent flour starch 

(0.47±0.06gm/g) at 90
o
C. (Tester et al, 1990) 

expressed that swelling behaviour below 16gm/g 

is taken into account as extremely restricted. The 

restricted swelling behaviour of the starch 

samples indicates its stability against shearing 

action once subjected to heat. The swelling 

capacity indicates the water holding capacity of 

the starch, which has generally been used to 

focus the differences between the specific types 

of starches (Crosbie, 1991). 
 

3.7 Solubility: 
Table 3 Solubilityof the selected samples 

S.No. Parameters Solubility% 

1. Turmeric Powder 0.14±0.01% 

2. Turmeric tuber 0.46±0.62% 

3. Turmeric Spent flour 0.59±0.71% 

 

Solubility is one of the important 

physicochemical characteristics that determine 

the functional properties of starch. Triplicate 

samples of the present study showed very low 

solubility of turmeric powder starch than 

turmeric tuber starch and turmeric spent in water 

at 90 °C. Samples turmeric powder starch, 

turmeric tuber starch and turmeric spent starch 

showed a solubility of 0.14 ± 0.01%, 0.46 ± 

0.62% and 0.59 ± 0.91% respectively (Table 

3).The lowest solubilityat 95 °C was reported in 

turmeric powder starch. The low solubility of 

starch in the present study is correlated with the 

high amylose content. Policegoudra and Aradhya 

(2008) stated that high amylose content and low 

solubility are interesting aspects of mango ginger 

starch that need to be analyzed for formation of 

nutraceutical products of metabolic significance. 

Amylose molecules have a strong tendency to 

form lipid complexes that prevent their leaching 

and hence their swelling capacity (Leach et al., 

1959; Singh et al., 2003). Solubility is expressed 

usually as grams of solute per 100 grams of 

solvent. Turmeric powder starch showed 

retrograde or inverse solubility. As retrogradation 

decreases starch digestibility, its potential in the 

food industry can be exploited further (Kong and 

Singh, 2011). The solubility of starch granules 

indicate the strength of the binding force between 

granules, which ultimately decides the suitability 

of starch from a given source for a specific 

purpose. The turmeric powder starch had lowest 

solubility (0.14 ± 0.01%) because the amylose-

lipid complex formed during processing 

decreased the solubility of turmeric powder 

starch. 
 

3.8 Fourier-transformation infrared 

spectroscopy (FTIR) 

The FTIR spectrum of isolated starch out of 

turmeric Spent Flour starch showed 

characteristic peaks at 1027, 1079, 1157 cm
-1

. 

Turmeric powder starch - 1029, 1079, 1157 

cm
-1

. And turmeric tuber starch – 1021, 1081 

and 1156 cm
-1

. the height at 1027 cm
-1

 of 

Turmeric tuber starch, 1020 cm
-1

 of Turmeric 

Spent Flour and 1029 cm
-1

 of Turmeric Powder 

starch. Turmeric tuber starch at 1021cm-1 was 

referred to the vibration of C-O-H distortion 

and associated with difference within the 

formless and crystalline components of grain. 

The intensity of coefficient in Turmeric Spent 

Flour Starch, Turmeric Powder Starch and 

Turmeric tuber Starch has less (15%) at 

1020cm
-1

 exhibiting that the starch crystallinity 

had not considerably adjusted because of 

isolation method. Wide band of Turmeric 

Spent Flour Starch at 3400 to 3600cm
-1

, 

Turmeric Powder Starch at 3400 to 3600cm
-1

 

and Turmeric tuber Starch at 3370 to 3600cm
-1

 

can be assigned to the O-H stretching. FTIR 

endeavour quantitative and subjective 

examination for organic and inorganic samples. 

FTIR analyze chemical bonds in a particle by 

creating an infrared absorption spectrum. FTIR 

is an effecient analytical instrument for 

detecting functional groups and characterizing 

covalent bonding data. Thus, IR infrared 

spectrographic analysis of the isolated starch 

from Turmeric Spent Flour starch, Turmeric 

Powder starch, and Turmeric tuber starch 

discovered that the starch existed within the 

native pure kind and therefore the purity of the 

starch isolated. 
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Fig. 5 FTIR of a) (turmeric spent starch), b) (turmeric powder starch) and c) (turmeric tuber starch) 
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3.9 Amylose Content 
 

Table 4 Amylose content of the selected samples 

S.No. Parameters 

Amylose 

content 

(gm/gm) 

1. Turmeric powder 0.548±0.047
a
 

2. Turmeric tuber 0.395±0.033
b
 

3. Turmeric spent flour 0.335±0.018
c
 

*Values with different superscripts are significantly 

different from each other.  

 

The amylose content of isolated starch from 

turmeric tuber starch was 0.395±0.033, 

turmeric powder starch was 0.548±0.047, and 

turmeric spent starch was 0.335±0.018. The 

highercontent of amylose (p<0.05) was found 

in turmeric powder starch. The highest amylose 

content isfavourablefor the process of extruded 

foods and deep-fried nibble nourishments 

significantly wherever small expansion, crispy, 

and decreased fat take-up upon frying are 

desired (Jobling, 2004). Since the high amylose 

content from turmeric powder starch leads to 

an increased tendency to retrogradation and the 

formation of resistant starch, this could become 

one of the major dietary sources of starch in the 

future. 

Studies indicated that high amylose content 

was accompanied with lowered blood glucose 

and insulin responses (Granfeldt, Drews, & 

Bjorck, 1995). This lowers the digestibility of 

starch due to positive correlation between 

amylose content and formation of resistant 

starch (Berry, 1986; Sievert & Pomeranz, 

1989b). 

 

4. CONCLUSION 

 

Turmeric possesses a good scope of biological 

activities like anti-microbial, anti-HIV, anti-

bacterial, antispasmodic, anti-parasitic, anti-

inflammatory, anti-cancer and anti-oxidant 

activities. The turmeric are recognized as a 

abundant unconventional supply of starch of 

economical interest for specialityapplications. 

Within the current study, X-ray diffractogram 

of the starches from all the 3 samples showed a 

B-type. The microstructure of the turmeric 

powder starch samples discovered it to acquire 

a smooth and flat surface with proper elliptical 

form. Starch yield, water holding capability 

and swelling power was derived to be high in 

turmeric powder starch than turmeric spent 

starch and turmeric tuber starch.  In addition, a 

source rich in amylose specifies its prospective 

application in thebiodegradable film industry 

and pharmaceutical industries.Turmeric 

powder starch reported higher swelling power 

and lower solubility. From the above 

properties, the turmeric powder starch shows a 

higher tendency towards retrogradation than 

the cereal starches and increases the formation 

of resistant starch and used as an nutritional 

sources of starch in the future. Therefore from 

the results, the turmeric powder starch can be 

employed in food industries, to boost 

functional properties, potential source in 

pharmaceutical industries and to increase the 

shelf life of food products. 
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