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Abstract: In order to obtain a suitable moisture content of starch for mechanical activation and to improve the mechanical activation effect
for reducing the duration of mechanical activation, the influence of the moisture content on the physicochemical properties of mechanically
activated rice starch isolated from three rice cultivars was investigated. The results indicated that when the duration of mechanical activation was
prolonged, the gelatinization degree, cold-water solubility, transparency, and reducing power of rice starch increased, while the blue value (BV)
decreased. Indica rice starch was easily decomposed by mechanical force when the moisture content was 6.02%, while the moisture content of
Japonica rice starch and glutinous rice starch was about 8.50%. In terms of the gelatinization degree and cold-water solubility, Indica rice starch
reached the maximum value at a moisture content of 6.02%, while Japonica rice starch and glutinous rice starch reached the maximum at about
8.50%. For transparency, all three rice starches reached the maximum value at a moisture content of about 8.50%. Regarding the reducing power
and the BV, Indica rice starch exhibited the most rapid change at a moisture content of 3.50%, while that of Japonica rice starch and glutinous
rice starch was determined at about 6.00%. It was concluded that the moisture content had some influence on the mechanical activation of rice
starch, and moisture contents of 6.00%~8.50% were determined as the optimum for mechanical activation.
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Table 1 Chemical compositions of rice starch samples
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FoRIEd 86.3540.98 0.5640.02 12.5140.06 ND 0.480.04
FERIEA 87.4540.44  0.5840.03 11.8440.02 ND 0.7240.08
FERIEH 87.6340.89  0.6240.02 11.2640.10 ND 0.3840.04
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Fig.1 Effect of moisture content on the molecular weight

distributions of mechanical activated rice starch for 50h
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Table 2 Area percent of main fractions of mechanical activated rice starch (%0)

SIKE

AR S
1.00% 3.50% 6.00% 8.50% 11.00%
F1 22.014).76 14.56:4).85° 11.004.20¢  152240.82°  18.3540.43"
RKZA  F2 13.1041.21% 8.57h0.22° 6.6740.62%  8.47b+1.27°  10.2840.03%
F3 64.8042.25°  76.8740.64° 82234058  76.3142.09°  71.3740.40°
F1 23.76:.37° 16.8240.70°  11.0620.23%  10.0840.25°  12.7540.03°
MRS F2 15.8440.34% 13.8440.19° 14.0840.44°  9.8840.17%  12.5246.32°
F3 60.404.03¢ 69.3440.51° 74.8540.22°  80.0340.43%  74.7440.29°
F1 12.0340.53° 12.0340.59° 6.1340.14° 52040.47° 8.1140.95°
RS F2 33764073 25104037  23.194012°  17.654023° 259310.82°
F3 54.20-+1.26° 62.8740.96%  70.6840.02°  77.0640.24®  65.9640.13°

E AT BIKE AR IEAR1.05%. 3.50%. 6.02%. 8.41%. 11.05%);

AR IEA70.95%. 3.51%. 6.16%. 8.56%. 10.9%

FoE R IR 1.20%. 3.45%. 6.11%. 851%. 11.22%; Fl—ATAFl&y 5 FHEAFEFEHF (P<0.05).
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Fig.2 Gelatinization degree of mechanical activated rice starch
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Fig.4 Transparency of mechanical activated rice starch paste
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3| 100H W85 /1A 3.54%; SHHEEKTERm AR KIER
ME, BILEKEN 6.00%7K AN KEH COFfes
FA3H14 0,032 F10.026), | 100H Ff 43514 3.78%1
3.16%.

=3 MAHESY

Table 3 Parameters of fitting equation

y=ax+h
SKEIG H&EAFEa BIED R
1.05 0.025 0471 0997
3.50 0.031 0444 0998
RKEA 602 0.028 0503  0.994
8.41 0.026 0432 0992
11.05 0.019 0552 0997
0.95 0.023 0445 0994
351 0.028 0567  0.999
MKkFEA 616 0.032 0.628  0.998
8.56 0.026 0.538  0.999
10.90 0.020 0504  0.992
1.20 0.020 0.537  0.999
3.45 0.025 0523  0.998
ke 61l 0.026 0516  0.995
8,51 0.025 0492 0997
11.22 0.017 0483 0.993

E: YR TFABEI KK IE R I 5 xR TAARE BT,

2.6 HAGE IR P A K ERAKER BV B

BV W HRKRBER T S GRe ). B
TER RS R M ST A A Re A, BRI, X
BEGEN RSNt S IR e 4 4, (H LU e S5 141K
HKBHERENZ, SHEGRE, RIEA,
RS HEEE R HE TN T 10 )5, BIVER AN Sk
4, BV N0,

I 6 nl AN, BEENUIS I R e, Rk
AR T BV JULT- R HL MR, RAZ%ME
TFE Y=AX+B (Y IR BV; X FoRHUEE LI TE]) 5
L, 15 2B 7 FE 2 N s Rl E B 1.05%
Y=-3.139x10°X+0.656, R’=0.993; Kl KIE¥) 3.50%:
Y=-3.931x10°X+0.644, R’=0.987; HlKIEH) 6.02%:
Y=-3.803x10°X+0.667, R’=0.997; Kl KTk 8.41%:
Y=-3.781x10°X+0.673, R’=0.999; Kl KIE¥} 11.05%:
Y =-2.976x10°X+0.671, R’=0.998; AKXk 0.95%:

196

Y=-1.592x10°X+0.598, R’*=0.988; AFKIE¥) 3.51%:
Y=-2.588x10°X+0.598, R?=0.998; HKi&¥) 6.16%:
Y=-3.07610°X+0.587, R’*=0.989; AFKIt¥) 8.56%:
Y=-2.592x10°X+0.596, R’*=0.994; AFKIE¥} 10.90%:
Y=-2.412x10°X+0.599, R?=0.997. AHX} FFE#%E (H
LARAIE S OH 1 BV HIELE) LUEKRIER Y
BV MR, JRERRKIEN LTS 5k, 5T
BIK, R S Wi IR R Rk
I 20% 8 AN E RN, SIS ERES,
T SRR R, TR RIK SR AR R
BV F- L W& E M-S IS S 1 .

071 —+1.05%
-+-3.50%
0.6+ +6.02%
- 8.41%
0.5F -+ 11.05%
=
m
04+
03+
02 1 1 1 1 1 1
0 20 40 60 80 100
BT AL ] / h
0.7r —0.95%
+3.51%
0.6+ *6.16%
-+ 8.56%
0.5k -»-10.90%
=
m
04+
03+
02 1 1 L Il 1 1
0 20 40 60 80 100
BT AL ] / h
0.14k —-+1.20%
-+-3.45%
0.12F *6.11%
0.10F -4-8.51%
L -+11.22%
o 0.08
006
0.04 -
0.02 ¢
0~00 C 1 1 1 1 I 1
0 20 40 60 80 100
ML A (3] / h

& 6 MBI RARIEM I BV
Fig. 6 BV of mechanical activated rice starch
& 6 AIAL RIKIER ) BV fE57/KE Y 3.50%
Fr AT BE AT UGS A I TR R R R B e b, KR A
FoKTER BV LAE7KEH 6.00% 7 A5 HT R,
Hrp K EN 8.51%F1 6.11%H FKiEki i BV 2
AR (P>0.05), =FRRHIOKTER LS K E



MR BRI

Modern Food Science and Technology

2015, Vol.31, No.6

1.00%ZE AT BV I/ Mg o R HRASEAD , 4T 100H
JE &K E: 11.00%A1 6.00% % 45 (K¥EH BV #5T 0,
Ut B, LS SR (1 B AR RS A4 1) A MRS AT %
HTIRE 1A BV [ T Siek IBiRLL, b5
W S VER I 45 E 5%, BRI S /K E R S5
Herb ALz 5, X — A e — D 7.

3 g

BEENUGE LI B AT AE A, JERATRITLEE . 4K
WARR . WIEWIRE. EJRER, BV /. ek
BKENY 6.0%-85%/L AT, KOKIER 5 ZHI 1)
SN, FEOOKTER AL . IKIERRR . W&
FE. IEJF IR BV KA R (BRAIKIER L IR
JIRI BV FE 57K & 3.5000 24k i KSR . X T
BKEAE 6.0%~8.5% /LA, JEMRIRL S A1)
SN, JEA R TR R R . ORI E S
IKE 6.0%~8.5% /e A= I 55 By SE U RIS o PR B
RKGERH B I A7 E Bo& i) S /K R E L ek
BKEN 6.0%~85% LA, HATHRHEMBIALRE
SN IRIREERR, TR, HVERDIRUR
TR TN il 15 7K T

Bt I AR

[1] Huang Zu-giang, Lu Jian-ping, Li Xuan-Hai, et al. Effect of

S

mechanical activation on physico-chemical properties and
structure of cassava starch [J]. Carbohydrate Polymers, 2007,
68(1): 128-135

[21 Zhang Zheng-mao, Zhao Si-ming, Xiong Shan-bai.
Morphology and physicochemical properties of mechanically
activated rice starch [J]. Carbohydrate Polymers, 2010, 79(2):
341-348

[3] Tamaki S, Hisamatsu M, Teranishi K, et al Structural change
of potato starch granules by ball-mill
Starch/Stéike, 1997, 49(11): 342-348

[4] Sanguanpong V, Chotineeranat S, Piyachomkwan K, et al.

treatment  [J].

Preparation and structural properties of small-particle cassava
starch [J]. Journal of Science of Food And Agriculture, 2003,
83(8), 760-768

[5] Jane J, Shen L, Wang L, et al. Preparation and properties of
small-particle corn starch [J]. Cereal Chemistry, 1992, 69 (3):

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

280-283

R RFS 2 B, B % S A ORI AE S A A T R 5 B S A
AL [I] 5404 1,2002,19(2):114-117

HU Fei, CHEN Ling, LI Lin. Konjac variation of crystal
structure of potato starch in the process of micronization
milling [J]. Fine Chemicals. 2002, 19(2): 114-117

Devi A F, Fibrianto K, Torley P J, et al. Physical properties of
cryomilled rice starch [J]. Journal of Cereal Science, 2009,
49(2): 278-284

Che Li-ming, Li Dong, Wang Li-jun, et al. Micronization and
hydrophobic modification of cassava starch [J]. International
Journal of Food Properties, 2007, 10(3): 527-536

WRIN, BAEL o, Vi AEL 7 55 A UGS LRI M e A Al 2 S LR
YRR FRIER LI B[] ARV T 22497, 2011,27(5):298-304
CHEN Yuan, HUANG Zu-giang, XIE Zu-fang, et al.
Preparation of mechanical activated starch acetate and
performance research of the biodegradable plastic films [J].
Transactions of the Chinese Society of Agricultural
Engineering, 2011, 27(5): 298-304

Zhang Zheng-mao, Zhao Si-ming, Xiong Shan-bai. Molecular
properties of octenyl succinic esters of mechanically activated
indica rice starch [J]. Starch/Stéike, 2013, 65(5/6): 453-460
Zhang Zheng-mao, Zhao Si-ming, Xiong Shan-bai. Synthesis
of octenyl succinic derivative of mechanically activated indica
rice starch [J]. Starch/Stéke, 2010, 62(2): 78-85

W o T RN, AR T4 55 ST A U e £ R S A e
o (i 4 S AR BEWETT[I). 8 i 55 A Tolk, 2012, 38(6):
80-86

YANG Jia-tian, CHEN Yuan. ZHU Wang-ren,
Preparation and properties of cross-linking and esterifying

et al.

pregelatinization starch of mechanical activated maize starch
[J]. Food and Fermentation Industries, 2012, 38(6): 80-86

A5 e, BB <, 3K 07 AL R I 5 TV O] AR B iR 4
,2004,3:27-29

Fu Zhong-hua, Xue Xiao-jin, Tian Su-fang. Determination
method of gelatinization degree [J]. Grain Distribution
Technology, 2004, 3: 27-29

Kowittaya C, Lumdubwong N. Molecular weight, chain
profile of rice amylopectin and starch pasting properties [J].
Carbohydrate Polymers, 2014, 108(8): 216-223

197



