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Investigation of Physical Property Change in Modified Rice Starch
by Ultra Fine Pulverization
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This study was performed to analyze the molecular structural and physical properties changes of
modified rice starch, which particle structure was broken using high impact planetary mill and
ultra fine pulverizing techniques. The average diameter and specific surface area of rice starch
after pulverization decreased 20% and increased 25%, respectively. Low molecular substances con-
tent in rice starch using GPC (gel permeation chromatography) increased from 36.5% to 59.5%
after pulverizing of rice starch. Damaged starch contents in rice starch also increased from 16.4%
to 99.2% after pulverizing of rice starch. Water holding capacity, solubility and transmittance of
rice starch after pulverization increased compared to those of control. Apparent viscosity value of
rice starch after pulverization decreased to 7% in control based on 30°C and 20 RPM conditions.

Key words: high impact planetary mill, molecular structural property, modified rice starch, physical property,

rice starch, ultra fine pulverization
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FARAZL F 15kVollr] FARAAFANZ (SEM)S: o]-8-3te] wA|
TEE BT
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Table 1. Particle size distribution, mean diameter and specific surface area of rice starch and pulverized rice starch

Sample Diameter at 10% Diameter at 50% Diameter at 90% Mean diameter Specific surface area
(um) (pm) (um) (um) (cm’/g)
RS 1.34 6.49 15.37 7.59 19470.76
PRS 1.16 5.39 11.88 6.06 24232.59
RS: Rice starch
PRS: pulverized rice starch
Table 2. Average molecular weight on each peak and particle size distribution of rice starch and pulverized rice starch
Peak | Peak 1T
Sample
MW (10° g/mol) Rg (nm) MW (10° g/mol) Rg (nm) Cont. (%)
RS5 26.9£511.0 519.0£165.6 6.1£0.8 136.5£21.7 36.5£9.2
PRS 726.7£154.8 424.9£50.6 28102 52.5+6.4 59.5+£2.1
RS: Rice starch
PRS: Pulverized rice starch
o] & Edo] AEA3} ®© ZHAog AW Cont(%)= 2zt
100
peakel]l the JThE WAREES bl 208 ARA B
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Fig. 2. Damaged starch content of rice starch and pulverized rice
starch. RS: Rice starch, PRS: Pulverized rice starch.

Table 3. B-Amylolysis limit (%) and average amylopectin chain
length (glucose units) of rice starch and pulverized rice starch

B-Amylolysis

Sample limit (%) CL OCL ICL
RS 58.1 21.58 14.54 6.04
PRS 58.1 19.57 13.37 5.20

CL: Average unit chain length (glucose units), OCL: Average outer
chain length (glucose units), ICL: Average inner chain length (glucose
units), RS: Rice starch, PRS: Pulverized rice starch

ZAF= Table 33 2t} B-amylase £3l] (%)= E2Ig o}
A2 el B-amylaseE 2|3t the AE SAFe] 42 F
B vagk o= Bse] 2 HE BT 58.1%9 #e
YeER A & EFo] wElA] Bamylase £33 F=E
48-58%% LA ATE!” B-amylase B8 =] FUke AR
o] &u} 14409l s &t 1,643 0] AL E3l7t Ho] &
o LeddET 4u 144%0] AiHeR ¥ SUleke As
ougtt. FHAREHC(CL)S 745 w4 A & A& (21.58)°]
Wl F & (195700 Bk =& HHdAREZHolE YERY
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Fig. 3. Water holding capacity of rice starch (RS) and pulverized
rice starch (PRS) at ambient temperature.
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Fig 4. Physical properties of rice starch (RS) and pulverized rice starch (PRS) at various temperatures. Swelling power (A), solubility (B)

and transmittance (C).
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Table 4. Apparent viscosity of rice starch and pulverized rice
starch

Apparent viscosity Apparent viscosity

Temp. (°C)  rpm (mPa- S) of RS (mPa - S) of PRS
2 237500 1065
30 4 140750 712
10 73200 429
20 35400 304
2 149400 800
40 4 92300 525
10 42200 308
20 26600 210
2 125200 625
50 4 68100 422
10 32480 256
20 18460 175
2 110000 375
60 4 60500 277
10 30520 180
20 16640 127
2 85600 350
20 4 47400 237
10 23600 155
20 14000 111
2 69000 200
%0 4 36750 162
10 18680 110
20 12400 80
RS: Rice starch

PRS: pulverized rice starch

S YeRNSIT 80°Cet 90°Colle &4 F & AR A
e B d A AR vste] Wt = e WEFT
S AEJAF U] At AREEate] syl wel th
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Ao Aol S5 wWaHo] wolxlt) 40~90°C] 3¢
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S =E 40°CY 12%4 60°C7HAl= A 2¥3r) okt
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Foled B A= YA AUg AEE H5E
T AT SR A F 2 el A= 40-90°Ce] &
TRt A ES AsAlE JERI e 40°ColM = 35.5%
A 90°ColM = 93%= F7IsIGITh ole 2 § i ¢

Fig. 5. Spoon test for rice starch (RS) and pulverized rice starch
(PRS). Left: RS, Right: PRS.
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7t o]RARE W EAERA, A ¥ishr} ofgA oF
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