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Properties of Moadified Rice Starch by Physical Modification

Jun-Seok Kum, Hyun-Yu Lee, Myoung-Gon Shin, Mi-Ra Yoo and Kil-Hwan Kim

Rice Utihizaticn Research Center, Kovea Food Research Institute

Abstract

Properties of modified rice starches prepared in drum drying and extrusion were evaluated to
use for effective utilization. Blue value was the lowest (p<0.05) for waxy rice starch and L value
was decreased after modificatior of starches. Water solubility index was the highest for modified
starches prepared in extrusion, while water absorption index was the highest for modified starches
prepared in drum drying. Cold-Water-Solubility was the highest (p<0.05) for modified rice starch
prepared in drum drying (RD). Consistency index of RD was drastically increased as shear rate
increased and yield stress was the highest for RD. Results of Gel Permeation Chromatography showed
that starch components were broken down into lower molecular weight materials and amylose are
degraded by modification. Changes in the X-ray diffrectometry pattern indicated the transformation
of granule into an amorphous state during modification and illustrated V-type.
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gtqdr) ol ALg oh&
sung, Korea)& Al43tdond Hz7e ~af s
4% 1400 rpm, L/D ¥]$ 160, E&EF Z7)(A7) 4
mm, EFT7 &% . 155~160C, v} o] : 80 cmE 3}
QL g "He ¥k
EHAXVIE O|8s HHHE HM=x

7 Y85 SR 60%2 W5 =3 Axsiqgch
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Aeksleo o™ Blue values Gilberte] wh2eof 2]3}od
ZAstgdct. 2t A5 AxE Y AA(Color and Color
difference meter, Model No. UC600IV, Yasuda seiki
Co. Japan)2 &A 5}l Hunter?] x4l L(lightness)
gk a(redness)3l, b(yellowness)3t ¥ AEZ viehligl e
o 4o gF wAgel L, a % byt 247 89.2, 092,
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EXE

Ao A AdE FAsl7] $lsted XRD(X-ray
diffraction detector, Model, Rigaku D/Max-IIIA, Japan)
2 o]&ato] A (20) 2°~60°7tA] 3| Pkl =¥
A4dnE ZHsidc) oldf AMggE EHEL Target/
Filter . Cu, Voltage/Current . 30 KV/15 MA Slits . Ds/
ss DEG RS MM, Step Width : 0.020, Preset time . 0.1,
Angle Zoom : 2 Smoothing . 5, Peak Width : 5, Peak
steep . b& 3tgdch

A M o] BoajekR = Gel Permeation Chromato-
graphy(GPC)E Robin 5%7¢] whilel ulel Sepharose
CL-4B(Pharmacia Fine Chemical)2 #$}% Column(12
mm, L=90cm)el] 1% F=2 4843 45 2ml
salafel 4hool 4 01N KOH&o} o2 1%3l} 325
miE 4%+ Fraction Collecterol] 3§+ t}2 Du-
bois S19¢] mp o2 Aekale) &34 Astech
olw, KOH& ML 13 m//hr& %5 elutionAl# Tl Void
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Table 1. Blue value and protein content of raw
starches

Samples Blue value(() D*) Lmde protem(f/()
Rice starch 2.21" 0.02

Waxy rice starch 0.14" 0.03

Corn starch 2.29 0.03

Potato starch 2.09¢ 0.03

Ab(d

Mean values (3 replications) followed hy different
letters are significantly different at p<005
*: Absorbance at 680 nm

Table 2. Water content of raw starches and modified
starches (%)

Samples Raw starch hxtrudde Drum drymg
Rice starch 10.3‘ 12 4" 15.8"
Waxy rice starch 749 13.8 16.2¢
Corn starch 12.7¢ 10.5¢ 10.6"
Potato starch 115" 10.5¢ 10.6"
abed,

Mean values (3 replications) folloved h\ different
1etters are significantly different at p<(.05

Table 3. Color values of raw starches and modified
starches

Color values

Samples - - -

L a b AE
Rice starch 974 0.701 0.06 8.31
Rice starch(E) 835 0.416 448 6.76
Rice starch(D)) 86.5 0.673 5.29 5.24
Waxy rice starch 96.6 0.973 0.01 7.51
Waxy rice starch(E) 89.5 0.377 3.18 242
Waxy rice starch(D) 81.8 (.54 ) 3.23 7.74

Potato starch 96.6 - 10.202 493 8.62

Potato starch(E) 84.0 0.114 608 7.43
Potato starch(D) 83.8 0.409 567 7.29
Corn starch 96.6 0.014 256 7.68
Corn starch(E) 864 - 0.362 8.04 7.89
Corn starch{D) 89.5 0.240 5.34 4.62

E: Modified starch by Extrusion, 1): Maodified starch by
Drum drying
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Fig. 1. Water absorption index (WAI) of raw starches
and modified starches (%)

R: Rice starch, W: Waxy rice starch, P: Potato starch,
C: Corn starch, (E): Extrusion, (D): Drum drying
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Starches
Fig. 2. Water solubility index (WSI) of raw starches
and modified starches (%)
R: Rice starch, W: Waxy rice starch. P: Potato starch,
(: Corn starchk (E): Extrusion, (D) Drum drving
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Table 4. Values of Cold-Water-Solubility for raw
starches and modified starches (%)
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Table 5. Change of percent transmittance of sample
suspension upon heating at 625 nm (%)

Samples Raw starch Extrudate Drum drying
Rice starch 0.04¢ 1.71¢ 3.07*
Waxy rice starch 0.24° 2.08¢ 2.09°
Potato starch 0.15° 1.48¢ 1.67¢
Corn starch 0.40¢ 2.43° 0.21°

abed: Mean values (3 replications) followed by different
letters are significantly different at p<0.05
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Samples 50C  60C 70C 80T 90T
Rice starch 0.1 0.2 0.2 14 3.3
Rice starch(E) 599 391 607 617 636
Rice starch(D) 499 480 412 388 343
Waxy rice starch 0.5 0.1 0.2 55 265

Waxy rice starch(E) 684 790 727 718 692
Waxy rice starch(D) 377 363 398 444 449

Potato starch 45 4.0 29 1.8 38
Potato starch(E) 465 514 646 590 86.6
Potato starch(D) 480 477 528 612 532
Corn starch 45 4.0 2.9 1.8 3.8
Corn starch(E) 552 383 475 475 536
Corn starch(D) 395 522 318 332 368

E: Modified starch by Extrusion, D: Modified starch by
Drum drying
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Table 6. Rheology parameters of raw starch and modified starch solutions (10%) in water at 25°C

Yild Stress Flow Behavior Index Consistency Index
Samples g
gi/cm n g/em-sec?N!

Rice starch 0.0003 0.4934 0.0006
Rice starch(E) 0.1431 -0.1775 0.0750
Rice starch(D) 3894.0 -2.1420 1.8880
Waxy rice starch 0.0006 0.3700 0.0011
Waxy rice starch(E) 0.0604 0.0302 0.0550
Waxy rice starch(D) 2.2190 -0.2557 0.8951
Potato starch 0.0004 0.4785 0.0005
Potato starch(E) 0.2140 -0.2247 0.0933
Potato starch(D) 11790.0 2.1620 5.6180
Corn starch 0.0004 0.4325 0.0005
Corn starch(E) 0.1487 --0.0224 0.0653
Corn starch(D) 80.0390 - 0.9534 1.7730
Rice flour 2.7870 0.0494 0.4965

E: Modified starch by Extrusion, D: Modified starch by Drum drying
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Fig. 3. X-ray diffraction patterns of meodified star-
ches

1: Rice starch (E)

3: Waxy rice starch (E)

5: Com starch (E) 6: Corn starch (D)
7: Potato starch (E) 8: Potato starch (D)
E: Modified starch by Extrusion

D: Modified starch by Drum drying

2: Rice starch (D)
4: Waxy rice starch (D)
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Absorbance at 540 nm

Fraction number

Fig. 4. GPC patterns from sepharose CL-4B of modi-
fied rice starches prepared in extrusion and drum dry-
ing

1: Raw rice starch, 2: Extrusion, 3: Drum drying

Absorbance at 640 nm

Fraction number

Fig. 5. GPC patterns from sepharose CL-4B of waxy

rice starches prepared in extrusion and drum drying
1: Raw waxy rice starch, 2: Extrusion, 3: Drum dry-
ing
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Fig. 6. GPC patterns from sepharose CL-4B of potato
starches prepared in extrusion and drum drying
1: Raw potato starch, 2: Extrusion, 3: Drum drying
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Fig. 7. GPC patterns from sepharose CL-4B of corn
starches prepared in extrusion and drum drying
1: Raw rice starch, 2: Extrusion, 3: Drum drying
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