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processing conditions and consequently on the sensory quality, and texture, flavor and 
the acceptability of the products. 

250-32 
Amylosucrase-treated waxy rice starch: Optimization of treatment 
conditions to increase slowly digestible fraction and its structural 
characteristics 
Y. Kim, /. Lee, M. Jeon, T. Moon, Seoul National University, Seou/, Republic of Korea, Email: 
duty82@naver.com 

The changes in starch structure affect the rate of digestion. Amylosucrase (E.C. 
2.4.1.4) elongates glucose units at non-reducing ends of externa! chains on the accep
tors using sucrose as substrate, while releasing fructose. ln this study, the optimum 
amount and time of amylosucrase (AS) treatment was determined to increase the 
content of slowly digestible starch, and the relationship between the physicochemical 
properties and the digestibility of AS-treated starch was investigated. AS from Neisseria 
po/ysaccharia was applied to waxy rice starch. Waxy rice starch solutions (3%) with 100 
mM sucrose were prepared, and different units (10-50 unit/mg) and times (2-22 h) for 
enzyme reaction were applied (30ºC, pH 7), based on a 5-level central composite design 
for response surface methodology. The structural and physicochemical properties of 
modified starch produced under optimum condition were analyzed. For maximum SDS 
production, 40 unit/mg of AS for 13 h 40 min was determined as an optimum treatment 
condition. Under this condition, the content of SDS was increased from 14.0% to 31.9%, 
whereas the content of rapidly digestible fraction was lowered from 62.7% to 29.1 %. The 
amount of resistant starch was also increased to 39.1 %. The AS-treated starch exhibited 
a longer side chain profile, and the amount of short side chains (,;DP20) was decreased. 
The molar mass of AS-treated starch was significantly increased from 1.4xl O' to 2.0xl 07 

g/mol. X-ray diffraction results manifested that the AS-treatment evoked a change in the 
crystalline structure, thus modified starch showed a B-type crystalline structure whereas 
raw rice starch represented an A type. Conclusively, the AS-treatment caused the differ
ence in the digestibility of waxy rice starch, according to the structural characteristics 
and led to the changes in physicochemical properties. The treatment of AS on starch 
suggested that enzymatic treatment could be effectively utilized in producing SDS with 
health benefit. 

250-33 
Purification and characterization of exo- and endo-inullnase from 
Aspergillus ficuum JNSP5-06 
H. Chen, X. Chen, Z. Jin, X. Xu, J. Zhao, Z. Xie, Jiangnan University, Wuxi, Chino, Email: 
hanqchen@yahoo.com.cn 

Previous studies revealed that several microorganisms produced endoinulinase as 
well as exoinulinase, such as Aspergillus niger, Aspergi/lus ficuum, Chrysosporium panno
rum, and Penicillium purpurogenum. ln our laboratory, we isolated a filamentous fungus, 
Aspergillus ficuum JNSP5-06, which also produces endoinulinase as well as exoinulinase. 
The objective of this study was to isolate and purify three exo-type inulinases and two 
endo-type inulinases from Aspergillus ficuum JNSP5-06 and characterize the properties 
of those five inulinases. 

ln this study, three exo-inulinases (Exo-1, Exo-11, and Exo-111) and two endo-inulinases 
(Endo-1 and Endo-11) were purified from the culture broth of Aspergillus ficuum JNSP5-06 
by ammonium sulfate precipitation, followed by ion exchange chromatography on 
DEAE-Cellulose, gel filtration chromatography on Sepharose CL-6B and preparative 
electrophoresis. The purified five inulinases obtained consisted of a single band by 
SDS-polyacrylamide gel electrophoresis (PAGE). The molecular weights of Exo-1, Exo-11, 
Exo-111, Endo-1, and Endo-11 were determined to be 70 kDa, 40 kDa, 46 kDa, 34 kDa, and 
31 kDa, respectively. Using inulin as the substrate, the Km values of them were 43.12 
mg/ml, 31.48 mg/ml, 25.29 mg/ml, 14.75 mg/ ml, and 25.62 mg/ml, respectively. 
The Vmax values of them were 32.68 mg/mUmin, 217.39 mg/mUmin, 46.30 mglmU 
min, 40.82 mg/mUmin, and 53.76 mg/mUmin, respectively. These five inulinases were 
stable below 50º( with an optimum activity at 45º(, and were stable ata pH range of 4-8 
with an optimum pH at 4.5 for exoinulinase and at 5.0 for endoinulinase. The inulinases 
activity was completely inhibited by Ag+, strongly inhibited by Fe2• and AI ' •, whereas K•, 
Ca2•, u2•, EDTA and Urea had no significant influence on the inulinase activity, while Mg2

• 

enhanced the inulinase activity. 

250-34 
Preparation of stable water ln oil emulsions using aglucanotransfer
ase (4aGTase)-treated starch 
5. Mun, S. Rho, Y. Kim, Seoul National University, Seou/, Republic of Korea; J. Shim, Han
kyong National University, Ansung, Republic of Korea, Email: saehun@empal.com 

There has been growing interest in the development of water-in-oil-in-water emul
sions (W/0/W) because they have a number of potential benefits over conventional 
O/W emulsions, such as reduction of fat content, and protection of labile ingredients. To 
produce of a stable W/O/W emulsion, it is necessary to ensure that the water-in-oil (W/0) 
emulsion is also stable. 

The purpose of this study was to create stable W/O emulsions containing gelled 
4aGTase-treated starch in the internai aqueous phase. 

W/O emulsion stabilized by a nonionic surfactant (4 and 8 wt% polyglycerol polyri
cinoleate, PGPR) were prepared that contained either O or 15 wt% 4aGTase-treated 
starch in the aqueous phase. The effects of gelled 4aGTase-treated starch on particle size 
distribution, microstructure and water droplet sedimentation were investigated. The sta
bility ofW/ O emulsions containing gelled 4aGTase-treated starch were also compared 
after they were thermal processed at various temperature. 

Optical microscopy indicated that the presence of gelled 4aGTase-treated starch 
in the aqueous phase neither improved nor adversely affected the stability ofW/O 
emulsions. ln the case of particle size, W/O emulsion containing gelled 4aGTase-treated 

starch had initially larger droplet when it was prepared. However, droplet size ofW/O 
emulsions prepared without 4aGTase-treated starch was increased during storage, 
whereas droplet size ofW/O emulsion containing gelled 4aGTase-treated starch in the 
aqueous phase was not changed. The droplets in the W/O emulsion containing gelled 
4a GTase-treated starch had good stability to droplet aggregation under thermal pro
cessing range from 30 to 70ºC, but above 70º(, some aggregations were detected. 

The finding of this study provides valuable information for preparing high stable W/O 
emulsions. 

250-35 
Characterization of polyelectrolyte polysaccharides as a function of 
concentration, pH and ionic strength 
M. Cerqueira, 8. Souza, J. Teixeira, A. Vicente, lnstitute for Biotechonolgy and Bioen
gineering, Centre of Biological Engineer, Braga, Portugal; M. Carneiro-da-Cunha, 
Laboratório de tmunopatologia Keizo Asami, Universidade Federal de Pernambuco, 
Campus Universitário, Recife, Brazil, Email: avicente@deb.uminho.pt 

Polyelectrolyte multilayer coatings have become a new and general way to function
alize and modify surfaces of various materiais to change their interfacial properties, lead 
the sequential adsorption of polyelectrolytes of opposite charges to the formation of 
multilayer nanostructures. Sodium alginate, carragennan, chitosan, and two galacto
mannans were characterized in terms of their zeta potential (Zp) and hydrodynamic 
diameter (Z-average) (measured by dynamic light scattering), based on a 23 full factorial 
design, were the polysaccharides concentrations ranged from 0.2 % to 0.6 %, pH ranged 
from 3 to 7 and salt (NaCI) concentration ranged from O to 0.1 %, being the most influent 
parameters determined by Pareto charts. 

ln the sodium alginate solution the Zp ranged from -50.5 to -84.7 mV and the Z-aver
age varied between 765 and 3330 nm; in the carragennan solution the Zp ranged from 
-24.1 to -83.5 mV and the Z-average varied between 432 and 1400 nm; in both cases, the 
concentrations of polysaccharide and NaCI were the most influent parameters. For the 
chitosan solution, the values of the Zp ranged from 64.5 to 31.2 mV and the Z-average 
varied from 236 to 5500 nm; the main influencing parameters were the concentration of 
chitosan and the pH. For the galactomannan solutions the Zp ranged from -13.1 to -1.94 
mV and from -14.3 to-2.70 mV, and the Z-average varied from 3230 to 41400 nm and 
from 201 O to 8540 nm for G. triacanthos and C. pulcherrima, respectively; the concentra
tions of NaCI and galactomannan showed to be the most influencing parameters. 

This work provides information regarding important polyelectrolyte properties and 
how these properties can be controlled by changing the polysaccharide concentration, 
pH and salt concentration, important to control the structure and texture of manufac
tured products in view of their potential application in the food, pharmaceutical, and 
cosmetic industries. 

250-36 
Characterlzation of sugar cookie replaced with digestion-resistant 
aglucan produced by amylosucrase reaction 
J. Ryu, 8. Kim, Y. Cho, S. Lee, 5. Yoo, Sejong University, Seoul, Republic of Korea, Email: 
nu no 1227@naver.com 

Digestion resistant carbohydrate is known to have physiologically beneficial effects 
such as reduction of blood sugar, increase of fecal bulk, and production of short-chain 
fatty acid. Previously, digestion-resistant a-glucan (DRG) was developed by amylosu
crase reaction on various com starches, and its physicochemical properties were charac
terized. ln this study, a possible food application of the DRG was tested for sugar cookie 
production. Different leveis (10-30%) of wheat flour in sugar cookies were replaced with 
the DRG for dough formulation. ln order to test the acceptance of DRG on sugar cookie, 
textura! and sensory evaluations were carried out. At the 30% of DRG replacement, the 
cookie height increased to 1.49-1.66 cm compared to the control cookie (1.46 cm) while 
the cookie dia meter decreased to 6.23-6.36cm from the control (6.85cm). As a result of 
Hunter color measured by color difference calculating meter, the higher L-value (light
ness) was observed as the DRG replacement levei increased. Meanwhile, the b-value (yel
lowness) drastically decreased by DRG substitution. As increasing replacement levei with 
DRG, the hardness of sugar cookie decreased significantly. At 30% replacement levei, the 
hardness of DRG-substituted cookies dropped to 2.02kg (DRG from waxy com starch), 
2.75kg (DRG from normal com starch), and 2.37kg (DRG from amylomaizeVll) compared 
to the control (2.99kg). Sugar cookies with 20% replacement were evaluated for flavors 
and texture by sensory paneis. Substituting 20% DRG of the flour in sugar cookie did not 
significantly affect sensory and textura! properties. This study showed the possibility of 
developing consumer-acceptable low-calorie food products with DRG materiais. 

250-37 
A method for the preparation of de-branched rice starch for small 
samples 
C. Grimm, J. Miller, E. Champagne, U.S. Department of Agricu/ture Agricultura/ Research 
Service, New Orleans, LA, Email: casey.grimm@ars.usda.gov 

The analysis of starch is problematic. There is an inverse relationship between the 
purity of the starch and the resultant damage. Furthermore, the complete separation of 
amylose from amylopectin is analytically challenging, the two molecularly similar, yet 
macroscopically different molecules may be physically intertwined. Thus, reports on the 
determination of the fine structure of starch is highly dependent upon the sample prep
aration techniques employed prior to characterization . This method involves the use 
of a single centrifugation tube for sample preparation to minimize loss dueto transfer 
between steps. The method is applicable for brown or white rice. ln essence, one gram 
of rice flour is placed in a 20 ml centrifugation tube, a protease is added, incubated, 
and then spun down and protein removed. The starch is left in the centrifugation tube 
and dried in an oven. Petroleum ether is then added for lipid extraction, which is then 
decanted following centrifugation . The sample is again dried, and pullulanase and water 
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