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Abstract— Botanical origin of a plant is known to affect the physical characteristic of its tuber. This research was conducted to
investigate the physical characteristic of starch obtained from Dioscorea alata tubers grown in Jambi Province. There were two
cultivars used in this experiment: yellow and purple tuber. The tubers were extracted using three methods: control, soaking and
steam blanching. Soaking was performed by soaking the small cut tubers in hot water at’60for 15 minutes while steam blanching
was performed by steaming them at 10T for 5 minutes. The starches were examined for their colour parameter, swelling power (SP)
and solubility. SP and solubility of starch were observed at several temperatures from 65 t0°@5 Type of cultivar and the extraction
method significantly affect L*, a* and b* value of the starch. SP at 6%, 70°C and 75°C were found to be affected by both the type of
cultivar (p<0.01)) and the extraction method (p<0.01). Steam blanching was found to increase SP of purple and yellow cultivars. The
solubility of starch was not affected by either the type of cultivar nor the extraction method
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flesh is sliced. During the extraction of starch, the colour
I. INTRODUCTION changes affects the white degree of the starch. Several

The source of starch used in food and non-food industry f&tments may be applied to prevent the colour change, one

have to compete with starch source for staple food such a®f therln IS uﬁmg hegt tci énacuvate the enzymes which cause
rice, corn, cassava, potato and wheat. The development oﬁhe colour ¢ ange [9], [10]. . ,
This research was done to determine the physical

starch sources which are not staple food is becoming an . fDi lata’ h : bi
alternative in order to fulfil the demand of starch for industry. properties o D|osc0rea_ alata’s starch grown in _Jam g
Dioscorea alatais potential starch source for this need. Province and to determine the effect of heat applied during

The starch content of Dioscorea alata’s tuber reachesthe extraction on the physical properties of the starch.

80%(dw) [1]. Several researches about physicochemical
properties of this starch have been published [2]-{7],
however none has published the properties of the starch fromy  naterials

the tuber of Dioscorea lata’s plants which are cultivated in . ,

Jambi Province. The freer!oscorea gla;a s yellow tubers were harves_ted
There are few areas in Jambi Province where Dioscoreajc]robm DesahTr|muI¥r?, D'Smlct tobeantau Rahsau, Etazt ngj.u?g t

alata cultivated by local people. The inland of Kerinci, ?Sung vyLereas §purkpe ubers were harvested at istric

Bangko and East Tanjung Jabung are few areas where thi§' =ungar Lumpur, Bangko.

plant is grown well. This plant is considered very tough: B. Methods

grown well without any treatment and can grow in soil with There were 3 methods for starch extraction which

limited nutrients. Som®ioscorea alata’stuber are purple duced * | h"  “soaked he d “
and some are yellow. The tubers are utilised by local peoplel o uc® control_starch’, "soaked starch™ and "steam
onl atdifficult)t/imes Where foods are lack y PEOPI€)1anched starch”. The methods of starch extractions were
y . . ) . done following method described by Nadia [7] with some
D|o_scorea alata’s wbers contain polyphenoloxidase andmodification. The procedures to obtained “control starch”
peroxidase enzymes [8]. Thesg enzymes change the tUbev(/as as follow. The tuber was cleaned from soil, washed,
colour become darker. When this occur to yellow tuber, the peeled, rewashed, and sliced into 2mm to 3 mm slices. To
colour change to brown whereas thg purple wber turns toremové mucus thé slices were soaked in 15% table salt for
nearly black. These enzymes are active soon after the tUbeéo minutes and rewashed for 3 times. The tuber slices were

Il. MATERIALS AND METHODS
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smoothed using commercial blender and the slurries wereblanching decreased the valueldf. Similar results were
passed through 170 mesh filter. The suspension obtainesbserved fora* and b* values. These indicate that the
were precipitated for 6 hours. The presipitate was dissolvedpigments in yellow tubers were dissolved in water and the
in water again to purify the starch. The wet starch was driedhigher the temperature the more pigment was released and
in air-oven at 58C for 6 hours. The dry starch was sieved decreased starch purity.
using 60 mesh filter and sealed packaged and kept at room )
temperature until further used. The procedures to obtainB: Swelling Power
“soaked starch” was as follow. The tuber was cleaned from Swelling power (SP) is known to relate to amylose
soil, washed, peeled, rewashed, and cut into 2x2 dice. Thecontent, water holding capacity of starch molecules,
tuber dice were soaked in hot water @pfor 15 minutes hydrogen bond, and degree crystallinity of the starch granule.
and sliced into 2mm to 3 mm slices. The tuber slices wereln this research, the water contents of starch were not
then treated similar to procedures to obtain “control starch”. significantly different (p>0.05) ranging from 8 to 11%(wb)
The procedures to obtain “steam blanched starch” was thg(Table 2). Swelling power of the starches from present
same as procedure to obtain “soaked starch” with exceptionexperiment was in the range 2 to 10 for purple tuber and 2
on the step soaking. The soaking in procedure to obtainto 14 (g/g) for yellow tuber. This results were lower than
“soaked starch” was replaced by steaming at®CO@r 5 previously published where IP. alatawas in the range 3
minutes in procedure to obtain “steam blanched starch”. to 17 (9/9) [5].

Color parametelL*, a* danb* were determined using .
simple digital imaging method [11,12]. Swelling power and '
solubility were measured using method described by Mir &
Don Bosco [13]. k

C. Statistical Analysis
Analysis of variance was conducted to determine the Purple, CO”UO' Purple, Steam blanched _Purple, soaked

effect of extraction method on the physical characteristic of [ [

the starch. DMRT was used to determine the mean
difference. Data analysis was performed using SPSSv 16.
Yellow, control yellow, steam- blanched yeIIow soaked

I1l. RESULT AND DISCUSSION

The extraction ofDioscorea alata’stubers was easily
done whenmost ofthe mucus had been washed out. The Fig. 1 Starches from the extraction Dioscorea alata’stuber using 3
present of mucus inhibited the sedimentation of starch frommethods of exctraction

suspension. Therefore in some cases the starch yield was TABLE |

fairly low (less than 10% wb). Therefore in this THE AVERAGE OFCOLOR PARAMETERS(CP)

experiment we used tuber with low mucus content which can Steam-

be identified from the color of the tubers. Purple tuber with | Kultivar |CP | Control Blanched Soaked

white spots and light yellow tubers were identified to contain L* | 99.4+058 98.6+2.07 93+0.7F

less mucus than dark purple tubers and dark yellow tubers| Purple | a* 0.0+0.08 -0.4+0.5% 1.2+0.45

From these tubers the starch yield obtained was up to 14% b* 0.2+0.45 2.2+0.84 1.2+0.48

(wb). This result is similar to starch yield reported before L* | 88.4+0.8¢ | 81.8+0.45 | 92.2+0.84

which ranged from 7 -16% [7]. Yellow | a* 5.4+0.55 0.4+0.55 4.6+0.58
b* 18.2+0.48 21+0.7% 12.8+0.45

A. Starch Color Means with the same superscript in the same row were not significantly

The starch extracted from purple tuber had lighter color different (0>0.05)

than the starch extracted from yellow tuber (Fig. 1). The

degree of whiteness is shown by the valué*oflightness). 12

The higher whiteness of the starch, the higher valuée afp 10

to 100. The color of starch is the sign for purity, where the \

value ofL* is expected to be higher than 90 [1&Jioscorea

alata’s starch from purple tuber had valueldf close to 100 6

whereas the starch from yellow tuber had L* value 81-92 4 —o—Control

(Table I). This is an indication that the procedures to extract s 8 Seamlanched

starch from purple tuber was acceptable to obtain preferable

purity. 0

Steam blanching and soaking the purple tuber in warm voEoror oo e

water decreased the value lof indicating the leaching of

tuber’s pigments onto starch during both treatments. Similar Fig. 2 Swelling power of starch froiioscorea alata’spurple tubers
decrease of* value of rice starch had been reported by Mir

& Don Bosco [13] and Falade & Christopher [15]. Different

result was found for yellow tuber where soaking yellow

tuber in warm water increased the valuel&f but steam
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10 granules to become more compact result in a decrease in
starch ability to absorb water [1],[5].

Results from ANOVA showed that there was a highly
significant effect of type of cultivars on starch’'s SP &35
(p=0.0143), 78C (p=0.0099) and ?& (p=0.006). Starch
from yellow tuber has higher maximum SP than starch from

12

10

—<o— Control

4 e Steam bianche purple tuber. Maximum SP of yellow tuber’s starch was

, —a— soaked achieved at 9T, while maximum SP of purple tubers

. o starch was at 8&. The lower SP may related to the
60 6 70 75 8 8 9 95 100 presence of crystalline area which formed along with the

association between long amilopectin chains [18], [19].
Fig. 3 Swelling power of starches frddinscorea alata’syellow tubers C SqubiIity

Swelling power was increased as the temperature |emperature had significant effect on the starch solubility
increased to 9 for purple tuber and to 80 for yellow (p<0.01). The solublllty.of starch fror@ioscorea a_llata
tuber. The graphs of both purple and yellow tubers’s starchPurple and yellow tubers increases as temperature increases.
were similar: drastic increase at°60 as shown in Figure 2 These results were similar to common starch [14], [20], [21].
and 3. Decrease in SP af@5were observed for starches HOWever, starches from present study had very low

from yellow tubers extracted using all methods. None of Solubility (the highest was 3.9% pada suhtiCjscompare to

such decrease was observed for starches from purple tubersOther  Dioscorea’s starch from different studies such as

Methods of extraction significantly affect (p<0.05) SP of Dioscorea nipponica(5.18%), Dioscorea alata(16.19%),
starches from both purple and yellow tubers. Duncan test2i0Scorea opposite(10.25%), danDioscorea bulbifera
showed that SP of control and soaked starches from purpld®-79%). The value from present study was a litte bit higher
and yellow tubers were not signficantly different. Steam than solubility of Dioscorea septemloba’starch (3.59) at
blanching increased SP starches of both purple and yellow€ Same temperature [S].

Dioscorea alatss tubers at temperatures below’80(Table Solubility is related to the presence of water soluble
Il) but no difference was observed after’80 SP is a ~ Molecules such as amylose [22]. The higher amylose
parameter which shows the ability of starch to absorb watercontent the higher solubility. However, this is not always
(undergo hidration) and to swell [13]. Higher SP indicates 'U€- There was starch whose higher amylopectin content
weaker intra and intermoleculer bonds inside granules whichN@d higher solubility [13]. This may occur due to hydrogen
enable water to penetrate the granules [16]. Steam blanchingonding is easily weaken at granules with higher
at 100C for 5 minutes may have weaken intra and amylopectin content. Du_rmg heating, the insoluble portions
intermoleculer bonding in the starch granules and deformedundergo swelling which in tumn weaken hydrogen bonding
crystal region in the granules. During heating, water can Infrastucture |nS|d.e the granules. This allows some starch
easily penetrate the granules in which the inter andfr@gments to be dissolved. o
intramoleculer bonding have been weaken. Treatment using !N this present study, methods of extraction did not affect
heat and moisture is known to decrease relative crystallinitySClubility. This showed that water and heat used in this study
of starch granules [17], this can be used to explain the effectVere only able to affect swelling ability of amylopectin but
of steam blanching treatment in this experiment. However, Not t0 deform starch granules infrastucture which produced

further heating may change crystalline structure in the Soluble starch fragments.

THE AVERAGE OF INITIAL WATER CONTENT (%WB) AN;AS\?VIEIELIIII\IJG POWER(SP,G/G) OF DIOSCOREA ALATA'S STARCHES
Purple Tuber Yellow Tuber
Properties Control B%ﬁ:ﬁg d Soaked Control b;tri?r:g d Soaked
SP 65C 2.13+0.28 2.40%0.2 2.18+0.2% 2.00+0.08 3.930.24 1.97+0.09
SP 76C 2.30+0.08 2.54+0.00 2.32+008 2.20+0.03 4.16+0.52 2.19+0.09
SP 78C 2.68+0.02 2.64+0.08 2.55+0.3% 2.44+0.04 4.32+0.27 2.57+0.27
Water content 11.75+0.46 11.30+0.96 11.79+0.19 11.46+1.79 8.80+0.67 11.44+2.49

Numbers presented are the average of two readings and the deviations
Means with the same superscript in the same row were not significantly different (p>0.05)
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IV. CONCLUSIONS

Starches from purple and yellow tuberdDabscorea alata [9]
growm in Jambi Province have different physical properties.
Starch from purple tubers has higher L* value close to 100
than starch from yellow tubers. Starch from purple tubers [10]
has lower swelling power but higher solubility than starch
from yellow tubers. Steam blanching increased swelling
power of starch from both purple and yellow tuber. Both (1]
type of cultivars and method of extraction did not affect

starch solubility.
[12]
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