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Abstract

Retrogradation characteristics of the acetylated and raw starch were investigated with the Chucheongb-
yeo and Samkangbyeo. The freeze-thaw stability and syneresis on starch gel were more stable and
lower in acetylated rice starch, suggested that the rice starch acetylated with acetyl group is more
stable in the various conditions. The retrogradation time constant of acetylated rice starch gel from
the Chucheongbyeo and Samkangbyeo which were measured at 5C storage were 11.7 days and 10.2
days, respectively. In addition, the retrogradation time constant in 21C were 50.5 days and 49.8 days,
indicating that retrogradation was noticiably retarded in this occation.
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Table 1. Measuremant conditions for Instron
Universal Testing Instrument

Sample height 15mm
Clearance 4mm
Chart speed 100mm/min
Plunger diamet 32mm
Cross head speed 100mm/min
Load cell 50kg
Voltage . Z2volts



Vol. 3, No. 2(1993) ZA4 8 A

Avrami ¥} A A2 4 ()3} zre] FA|xIc)

:exp(_ktn) ..................................... (1)
= o=t Al F A A e Bl
BB Ky 24455, ne AviamiA T2 4
A5l Heo| wie} 1~49 & 7HxA =Ho®
2 A geld] AX(E)Y F7b7F AAE A
Eo AA A 2opd = 4 (2)9 7o) ®A
e}
EL_E‘ ................................
EI_E() ........ (2)

7] 4, Eo®} E= ZH7 A1 7E O34 tof] glef A 9]
moduluse] 2, E;+ limiting moduluse]c}.

wEbad A (D2 A 3) 3 A (W2 EA "o

log[-log. EL: E' =logK+nlogt --e-eoeo (3
L 0
log[ (E[. - Et) = loge(EL - Eo) - kt" ------- (4)
da % o

2 HE FE 2%, FF 24 FE 0IME

x3}l 5A 141

pH 85, 35Co| A 3A|7F HFgAZ&w doiA
244 AE(DS=0072)9 3 EAL HEY
Ade g3 #doh

Al AR A9 o) AxE HHT Ade
Table 2] Zsps} o] 3 2 A7k 4 Ay
Ao o] A x & 7h7} 11.05, 10190190 2.7 4t
FA 05 A 2 AR Ae 47 025 02002
A AR R Hal k2 ghg veblich o] Asbe
Chang 5"'e] Canna 3% A& 24 Hejgt 4§
Z4F AR ol AL A dolhA dokm
A AR 708} A vebdrhs 2ae) v g
7 &olglrt.

e Ao d-sis otdy

AR Aol d-sF AN E
Table 3 vjeput upe}l zre] 23
AEzkel W —dl5 g Ade
of7t whgkowm, Al e
DAL AEE Fotroen A7 4 HFol
ulslo] 23 4 HBol ]2 9AFY )

Takahashis'?o] ¢lsls wa} L2424 A
Aol - 8% AL 1~389] My 74
55%, 61%, 65% <} 65%, 64%, 67% o]l = qt
A%, £3] acetylated distarch phosphate?] 7
v 47 1%, 24%, 27% 24 0,0, 3% 22 A
o] tA st Rarel ¥ AT Az wisgt
B ¥E ehl oo

> L2
4

i

o

O}

offt

Table 2. Degree of Syneresis of Rice Starch and Acetylated Rice Starch gel

Type of starch Gel

- mDegree of Syneresis

Chucheong Rice Starch

Samkang Rice Starch

Acetylated Chucheong Rice Starch
Acetylated Samkang Rice Starch

11.05
10.19
0.25
0.20
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Table 3. Stability of Rice Starch and Acetylated Rice Starch gels by Freeze-Thaw treatment

Chucheoné Rice Staréﬁ
Samkang Rice Starch
Chucheong Rice Starch Acetate
Samkang Rlce starch Acetate
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Fig 2. Plot of log —log.(E.—~E)/(E —Eo)
against log. of rice starch gels and acet-

ylated rice starch gels during storage

at 5T
Rice( I ) ; Chucheongbyeo, Rice(Il) ;
Samkangbyeo.
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Fig 3. Plot of log.(E,—E,) against time of rice
starch gels and acetylated rice starch
gels during storage at 5C
Rice( I ); Chucheongbyeo, Rice(11) ;
Samkangbyeo.
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Fig 4. Hardness of rice starch gels and acety-
lated rice starch gels during storage at

21¢C
Rice( I ) ; Chucheongbyeo, Rice(1I) ;
Samkangbyeo.
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ylated rice starch gels during storage
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Fig 6. Plot of log —log.(E.,—E)/(E,—Eo)
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S5 4, A7 AeE 27 108, 0.1487, 672
olgdvtar miste] & A7 Ao} wjnd A
& vebdid

]

ol 4= o] 21T M & AR x3 S
o AR 380, vF HE 168 Bl mu
cassava A H2 11609 Hcbe wedo) il =44
Meje] o8l wmshA7hE s Aod A S
sS4 T Ak

o e AHE Ik

A g AE A ol JA2 dE Y
AR ygten, Y-sF AR =i
FA R A 2 AR AL 5T MAstd-g
uf A7 Ab=7) 27k 259, 229 olglew, AL

>3] - o)3] % HolA|o} ik FEB@EE
Aol 2lslo] 47~4.6v] Z7}steich 21T 4]
A7 81g

Ded FH U A7 "R A A7
A= 237k 709 olejom A el 2 s
7.2u] ~7.44) Z7}abeich

g g B ¥

1 PIDEE, RS R, ReEE N
7y, BAEIE, 9, 1980.

2. Wurzburg, O. B., Modified Starches, Proper-
ties and Uses, CRC Press, 1987.

3. Miyakoshi, K. and Kikuchi, K., Oxidation of
High-Amylose Corn Starch with Sodium Hy-
pochlorite, J. Jap. Soc. Starch Sci., 21, 293,
1974.

4. Mijakoshi, K. and Kikuchi, K., Several Prope-
rties of Sodium Hypochlorite Oxidized Corn
Starch, J. Jap. Soc. Starch Sci., 22, 12, 1975.

5. Suzuki, H.,, Hasimoto, Y., Kawabata, H. and
Ohira, T., Studies on the Oxidation of Corn
Starch Granules by Sodium Hypochlorite. J.
Jap. Soc. Starch Sco. 26, 211, 1979.

6. Suzuki, H., Studies on the Oxidation of Corn
Starch Granules by Sodium Hypochlorite. ].
Jap. Soc. Starch Sci.,, 26, 217, 1979.

7. Hasegawa, T. and Tanaka, T., Quantative de-
termination of Epichlorohydrin as a Crosslin-
king Agents for Starches. J. Jap. Soc. Starch
Sci.,, 30, 259, 1983.

8. ShlEwE, EFME, ZBBR, suaw 3T
—YILL3BBO (LEOMEEIZO>VT,
By TEE 13, 69, 1966.

9. Robert, H. J., Starch, Chemistry and Techno-
logy, Vol.1 Chap.19 Whistler, R. L. and Pas-
chall, E. F.(ed) Academic Press New York
440, 1965.

10. Wurzburg, O. B. ; Acetylation In Methods in
Carbohydrated Chemistry, Vol.4 whistler, R.
L.(ed) Academic Press New York P.286, 1964.



Vol. 3, No. 2(1993) Z24 % A

11

12.

13.

14.

15.

16.

17.

Chang, S. M. and Lil, C. Y., Preparation of
some Modified Starch and their Properties
Bulletin of the institute of Chemistry, Acade-
mia Sinica 28, 59, 1981

Takahashi, S. and Seib, P. A.. Paste and gel
properties of prime corn and wheat starches
with and without native lipids, Cereal chem.,
65, 474, 1988.

AANE, A, eukzl 24 4 AR o]
sty A Fetsl A, 25 123,
1993.

Saito, S.. Rice Starch and Rice Powder as

N

€
&4,

Materials for Feed Industry J. Jap. Soc. Starch
Sci., 27, 295, 1980.

Radley, J. A., The Manufacture of esters and
ethers of Starch. In Starch production Tech-
nology, Applied Science Publishers, London,
481, 1976.

Avrami, M.. Kinetics of phase change I. .
Chem., Phys, 7, 1103, 1929.

Cornford, S. J., Axford, D. W. E. and Elton,

18.

19.

20.

21

22.

¥o k3t 54 145

G. A. M.. The elastic modulus of bread crumb
in linear compression in relation to staling,
Cereal Chem., 41, 216, 1964.

Kim, N. S,, Nam, Y. J. and Shin, D. H.. Retrog-
radation of dilute starch Dispersion. Korean
J. Food Sci. Technol.20, 13, 1988.

Adwl, kxe, AT ol7utd Y WUk
235 % MPe| olshstAd AAwu, =¥
3}&) 3] =], 25, 67, 1982.

Park, 1. S., Kim,, S. K. and Kim, C. S.. Physi-
cochemical Properties of Chestnut Starch, J.
Korean Agricaltural Chemical Society. 25,
494, 1982.

Kim, S. K, Ciacco, C. F. and D’Appolonia,
B. L.. Kinetic study of retrogradation of Cas-
sara starch gels, J. Food Sci., 41, 1249, 1976.
Lii, Cheng-Yi and Chang, Shun-Min. Charete-
rization of Red bean(Phaseolus radiatus var,
Aurea) Starch and its noodle Quality, J. Food
Sci, 46, 78, 1981.



