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Abstract
Acetylated rice starches were prepared by reaction of rice starch with acetic anhydride, and their physi-
cochemical properties as a function of degree of substitution (DS) were evaluated. The percentage of acetyl
group and DS were 0~2.71% and 0~ 0.104, respectively. DS increased with increase in acetic anhydride content.
DS increased swelling power and solubility of rice starch. Light transmittance (%) values of acetylated rice
starches were much higher than that of native rice starch and increased with increase in DS. Rapid Visco
Analyzer initial pasting temperature of acetylated rice starches decreased with increase in DS, while peak
viscosity and breakdown values increased. Starch gels showed a significant decrease in syneresis (%) with
the increase in DS.
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Table 1. % acetyl, degree of substitution (DS), swelling
power and solubility of acetylated rice starches with dif-
ferent acetic anhydride contents"

Acetic . . -

anhydride A(c;t)yl DS bwelhr(lg) Sol(uo/bl)hty
content (%) ° POWET 1 °

0 (native) - - 2431029 8112002

2 0.641£0.01 0.025F0.001 29.2%0.10 842+0.02

4 1.18£0.01 0.046£0.001 31.3£0.67 874+0.04

6 1.74%£0.01 0.068+0.001 334=£0.15 9.07*0.02

8 2.28+0.02 0.089%£0.001 34.4=*043 9.22%0.02
10 271+0.01 0.104%£0.001 37.9£0.12 955%0.01

D : - .
Values are mean T standard deviation for triplicate measure-
ments.
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Table 2. Effect of DS on characterization of acetylated rice

starches g (%)
DS Crude Crud.e ‘Crude Amylose
fat protein ash
0 (native) 0.16 0.46 70.15 14.7
0.025 0.13 0.09 0.08 13.2
0.046 0.17 0.08 -0.07 14.1
0.068 0.12 0.09 0.08 14.1
0.089 0.14 0.07 0.06 13.3
0.104 0.15 0.04 0.06 134

! )DS:degree of substitution.
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Fig. 1. Effect of degree of substitution (DS) on Rapid Visco
Analyser pasting profiles of acetylated rice starches.
(@) 0 (native), (O) 0.025, (W) 0.046, (1) 0.068, (A) 0.089, (A) 0.104.
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Table 3. Effect of DS' on pasting properties of acetylated rice starches

DS Peak viscosity Hot paste Break down Final viscosity Setback Pasting temp.
(cP) viscosity (cP) (cP) (cP) (cP) ("C)
0 (native) 4457 1044 3413 1864 820 70.5
0.025 4536 1273 3263 2087 814 675
0.046 4755 1310 3445 2234 924 65.5
0.068 5036 1333 3703 2331 998 64.5
0.089 5075 1379 3696 2363 984 62.5
0.104 5268 1511 3757 2528 1017 59.5
“DS=degree of substitution.
o WE A A BRapete] Aol GG vlH= AR AT 0.1042 Z7}3tel whe} B5Hre 2H2 148, 181, 213,
H 5 olth(25). dubd © 2 A chain WFoll 2479 = 253, 96.3, 28.3% 2 Z7}sle], 2| g} 24 BAHE T
)& amylose chaing Zte]l 3% H3 A& wha) st o] FETol & o3-S vl 7 02 vhebydrh 95°ColA
Ng AE P} F& sethack 3+ Wb A RH15), £ A7 o FEIHNT =517 536, 546, 55.7, 56.2, 57.9% = vFebytrt..
| A= x| 0025 24 AHEG A3 2E 24 2A o9} o] ZAF AEY BEIHLr Zrpst= A AP
29 sethack Zro}l Z7lsl = 71 o2 ey}, o) 9} AR chainel] =% 24717 A B9 A4S F7HA7] 5, 0| 2
A= o2 24 A 2 29 sethack &3 ol 4= vrebyteh Qs &atoe] Brnsl ZrlE ] dfFolrh(12). 3t S5
(14,15). Hoover<} Sosulski(11)+= o] 218k iﬁﬁ%ﬂ setback A (6,1 AR 56,7 28] 2 vhE B E(14) M =
2re) Z7h= amylose®] &% 719} RVA 24 A 7420 o)el 413 A7E vhehyaict
2 3138} spindle?] Ak Shear)’—‘%%—ol sethack @& Jsol el S
M oixtol el B
Sl s obl Rzl YAd ABE FRAAA ety o odel 1% EH 2
Gaoe wy oo Jubd o2 A 39 4AA/)E 3~8 mmEA SR
E o LA
Jubd 0 2 B F 3}l o] 3k = amylose?} amylo-
pectin®] & 4 gk 57w Q, AAl Sl o8 <33
& wr=r) 2T WE R4 AR Re] SEIE Ade
Fig. 20} v}, BEAEE L2 45 vl dstel Z7hs}
Ao, ABEsL F7HGel et Zbaksdh 55°Col afel A
= 9 E A 87§ gH3.7~4.5%)2 YeRU e x|, 60°C
ol 34 BEIEs} B3 F7hsIsieh 10°CAA o] 2t @ ®)
M Ee) eI E = 25270, 0.025, 0.046, 0.068, 0.089,
60
50
£
8 a0t
©
Q
g 30}
pui
g
5 20 +
=
= 10}
0 1 1 1 L L L
30 40 50 60 70 80 90 100

Temperature (°C)

Fig. 2. Effect of degree of substitution (DS) on changes in
light transmittance of acetylated rice starches.
(@) 0 (native), (0) 0.025. (W) 0.046. (2) 0.068, (a) 0.089, (A) 0.104.
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Fig. 3. Scanning electron micrographs of acetylated rice
starches (X 3,500).

(a) 0 (native), (b) 0.025, (c) 0.046, (d) 0.068, (e) 0.089, (f) 0.104.
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Table 4. Effect of DS" on syneresis (%) of acetylated rice
starches”

DS Syneresis
48 h 72 h 96 h 168 h

0 (native) 2.61%x0.04 3.13+0.02 3.83%001 4.81%£0.05
0.025 1.36£0.01 1.80£0.03 187£0.02 2.00x0.01
0.046 1212001 1.34£0.01 140£0.02 1.77%£0.03
0.068 1.00£0.01 1.10£0.02 1.15£0.01 1.35£0.02
0.089 0.75%=0.04 0.89*0.01 097£0.02 1.01X0.02
0.104 0.30+0.01 0.39+0.01 0.50%£0.01 0.71%0.04

1'DS:degree of substitution.

2 . . . .

“Values are meantstandard deviation for triplicate mea-
surements.
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