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Abstract

This study was performed to analyze changes in the molecular structural and physical properties of modified corn
starch, in which particle structure was broken using high impact planetary mill and ultra fine pulverizing techniques.
The average diameter and specific surface area of the modditied corn starch after pulverization decreased 50% and
increased 567%, respectively. Content of low molecular substances mersured using gel permeation chromatography
(GPC) increased from 21.0% to 86.5% after pulverizing corn starch. Damaged starch content also increased from
9.63% to 83.57% after pulverizing corn starch. After pulverization, gel formation capacity corn starch was reduced
compared to that of control by structure breakdown.
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Fig. 1. Scanning electron microscope (x5,000) of corn starch
(CS, A) and pulverized corn starch (PCS, B)

oMtz

High impact planetary millx 2] 2 Zv|A =2 A
S44 A& (corn starch, CS)3} ZvAl B3] g S
4 ¥ (pulverized corn starch: PCS)2] vAlF+ZZ SEM
< o]&3te] 5,00081¢] &R YAEHS A ARE
Fig. 191 YeERAT) CSE 98 E& tzge dAgH)
£ o]FH EFAo=Z 4o Ut ol vk PCSE]
Al FEAM e CSéhe AE v2A dA xHo] =3 A
A YAF FHAA FEo] Bol AFEHUNOH, Ay
2 2 gA FHol ol oate] FAHE A dRE0]
deho] e FH o mAMlFERE YEAT PCSE +
Aol A mhEE, Ay 5o =3 o] 2-E-ate
YAEHA FH7]7F dAstaL Apatel o] AA 1A A
2 Qlate] YA AR A B A= HuEn o]
2o Ade 2 AT Hlssg AolAE ofn] AAIE HE
A tH(Huang et al., 2007; Sim, 2005; Han et al, 2007).
AR gAke] AR E 2438 SEM 23K (Fig. 1)ellA =
A AL YAre] Z71e] A YAk SHANE A4
o2 eI 4 AUk olH T YA FHA LS break-
down WA o= A2 vA|ELsgt A EFS AEE &

= EadoA e & FAAS dode 8 AR e
3ok AAZEA] AFAAE HGO R St EeTIES
135 (Ku & Park, 1998y ©]-&3g+ o] T2 o]§5

3

AW HFL2A 2 SR, T

ol
il

o 30pm AER 2 WA YL ek o) wEol
e Rl E B2 Abgatel 4Rl A1

g olg3 BFOR A A Fof ek

NobeooX Rl OHU ORI off o ot
ro 0
ol
&
W
N
2,
R=)
i
jins
D)
1o
M
o]
o
3
o
it
2
N,
B
e
o

ox

x

o

CS¢t PCSe| YwB¥ A ¢
Table 19 YERSITE CS= 14.27 ol
UeRi R o u PCSE EH9A A4S 7.19 pm= -9

DN
30t rlo



338 S E

. 7‘40]]7(3 . 201—7,‘}7(3 . o]:‘,:;g .

A - e

Table 1. Mean particle size and specific surface area of corn starch (CS) and pulverized corn starch (PCS)

Mean diameter at  Mean diameter at

Sample

Mean diameter at

Mean diameter Specific surface area

10% (nm) 50% (um) 90% (um) (um) (m?/g)
CS 9.713+0.10 15.176x0.24 23.307%0.89 14.26610.12 0.421+0.00
PCS 1.19£0.19 5.5810.28 15.57%0.45 7.1920.11 2.38610.02
p-value * Kk sk * %
* p<0.05, ** p<0.01
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Fig. 2. Molecular weight distribution diagrams of corn starch(
CS) and pulverized corn starch (PCS) by HPSEC-MALLS
system
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Fig. 3. Damaged starch content of corn starch (CS) and
pulverized corn starch (PCS)
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Table 2. Average molecular weight on each peak, particle size distribution and peak area of corn starch (CS) and pulverized corn

starch (PCS)

Peak I Peak II
Area of Peak II (%)
Mw* (10°g/mol) Rg’ (nm) Mw (10°g/mol) Rg (nm)
CS 182.5+30.5 420.1+7.6 3.742.3 162.1+53.3 21.0+£5.6
PCS 539.3+£30.7 461.8+4.8 0.7+£0.4 74.8+7.7 86.5+3.5
p-value ok * * ok ok

* Molecular weight
® Radius of gyration
* p<0.05, ¥* p<0.01
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Table 3. B-Amylolysis limit (%) and average amylopectin chain
length(glucose unit) of corn starch (CS) and pulverized corn
starch (PCS)

B-amylolysis

limit (%) CcL* ocL’ ICL®

CS 54.19 12.13 8.57 2.56
PCS 55.61 11.65 8.48 2.17
p-value NS NS NS NS

* Average unit chain length(glucose unit)

® Average outer chain length(glucose unit)=B-Amylolysis limit(%)xCL+2
¢ Average inner chain length(glucose unit)=CL-OCL+1

NS : not significant
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Table 4. Hardness and peak area of 20% (w/v) corn starch
(CS) and pulverized corn starch (PCS) gel

Hardness (g Peak area (g;'s)
CS 75.41£5.95 132.19£11.26
PCS 59.6213.26 140.76£10.25
p-value * NS

* p<0.05, NS : not significant
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Fig. 4. Flow properties of corn starch (CS) and pulverized corn
starch (PCS) gel using a spoon test at 90% (w/v) moisture
content.
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