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Nutsuda Preechathammawong 2009: Improving Quality of Frozen Rice Starch Gels Using
Tapioca Starch and Waxy Rice Flour. Master of Science (Food Science), Major Field:
Food Science, Department of Food Science and Technology. Thesis Advisor: Associate

Professor Sanguansri Charoenrein, Ph.D. 102 pages.

Retrogradation of starch during frozen storage is one of the major reasons for the deterioration of
frozen starch based products. Starch retrogradation can be retarded by adding hydrocolloids or modified
starch. However, the cost of hydrocolloids is very expensive and most of consumers do not like to
consume modified starches due to the safety aspect. Therefore, we attempted to use native tapioca starch
(TS) and native waxy rice flour (WF) to retard retrogradation of frozen rice starch gel. In the first
experiment, the effect of TS or WF addition on freeze—thaw stability was investigated. The result showed
that in the first freeze-thaw cycle, TS or WF addition had effectively reduced syneresis of frozen rice
starch gel. The percentage of syneresis gradually decreased with increasing TS or WF addition. WF
addition showed more effective in reduction of syneresis in first freeze—thaw cycle than TS addition. On
the contrary, in the second to fifth cycles, TS addition improved freeze-thaw stability of frozen rice starch
gel better than WF addition. The results of % syneresis corresponded to gel microstructure. In the second
experiment, frozen rice starch gels with and without TS and WF addition were stored for 0, 10, 20, 40 and
60 days at -18°C. We found that starch gels with TS or WF addition, which were frozen with slow and
fast freezing rate, showed effectively reduce syneresis at all storage time. The percentage of syneresis
decreased with increasing TS or WF addition. However, fast freezing rate was more effective in reducing
syneresis than slow freezing rate. In addition, WF was a more effective ingredient for the reduction of
syneresis than TS. We also found that the final viscosity of starch systems as determined by rapid visco
analyzer increased with increasing TS or WF addition. There was a good linear relationship between final
viscosity and % syneresis, which also corresponded to gel microstructure. Hardness of mixed starch gels
after storage 0, 10 and 20 days was also investigated. The results showed that the hardness of mixed gels
decreased with increasing addition of WF. On the contrary, the hardness of mixed gel increased with
increasing addition of TS. Hardness of rice starch gels with 2%WF and fast freezing was similar to that of
fresh rice starch gel. It is concluded that the best condition to most effectively stabilize rice starch gels

was adding 2%WF with fast freezing.
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Ingenieurburo CAT, M.Zip i: # R50D, Germany)
2.1.2. ®a0AvUIA 25 Uadans
9y &
2.1.3. U9
Y
2.1.4. mqﬂmuumuquqmmmﬁ' (Memmert, 34 WB22, Germany)

QU

2.1.5. é’ﬁumuquqmwgﬁﬁw (low temperature incubator)
2.1.6. é’wﬁt%ﬂu%q (Sanyo refrigerator, model SF-C1497)
2.1.7. nsewsidonudauun'lasTediin (cryogenic freezer) (31 Mini Batch
Freezer 1000L, Bangkok Industrial Gas Co., Ltd.)
2.1.8. memesuefitla (thermocouple) uazm?mﬁuﬁﬂ%ga (data-logger)
2.1.9. wHUANU3OU (hot plate)
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2.2.7. m%immgum%m (Centrifuge CN-1050, MRC Ltd., Holon, Israel)

2.2.8. Lﬂ?ﬂﬁlﬂi wﬁtffa FUNT (Texture analysis, Stable Micro System ‘j: U TA
XT2, UK)

2.2.9. 115093151 HANUNTANUUIIAG (Rapid Visco Analyzer, RVA3D,
Newport Scientific Instrument & Engineering, Australia)

2.2.10.nA099ANTTANUDIAAATOULLUEDINTIA (Scanning electron microscope,
JSM-5600LV, JEOL, England).

22.11.1A309%4 4 $M1 (Scaltec J1 SPB31)
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3.1. aseldmsuanszvined laa

3.1.1. haueansdadnnutuTuiesas 95 (Absolute ethanol , Analytical grade,
Merck, Germany)

3.1.2. TwRen'laasen led (Sodium hydroxide, Analytical grade, Merck, Germany)

3.1.3. NIALOFA ﬂé}’Ju(Acetic acid 100%, Analytical grade, Merck, Germany)

3.1.4. wolllaw ’U?Q‘ Tlﬁamﬂﬁuvliqz 1 (Amylose from potato starch, Analytical grade,

Sigma, USA)
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3.1.5. uaﬁimwnﬁuu?qm%mﬁuvl%"q (Amylopectin from potato starch,
Analytical grade, Sigma, USA)

3.1.6. lolefdu (Iodine, Analytical grade, Merck, Germany)

3.1.7. Inund L“?fﬂilulﬂiﬂvlﬂﬁ (Potassium iodide, Analytical grade, Merck,

Germany)
A o [ o =
3.2. ’ﬁ'lﬁlﬂiJﬁ'lWﬁ'U'JLﬂi'lgWIﬂfi@]u

3.2.1. nsadaiiinanudutuiesay 95-97 (Sulfuric acid 95-97%, Analytical
grade, Merck, Germany)

3.2.2. aevlesdanla (Copper (II) sulfate pentahydrate, Analytical grade, Merck,
Germany)

3.2.3. Tmdowlansen lod (Sodium hydroxide, Analytical grade, Merck, Germany)

3.2.4. N3AV0O5N (Boric acid, Analytical grade, Merck, Germany)

3.2.5. TwuneFeudgaia (Potassium sulfate, Analytical grade, Merck, Germany)

3.2.6. nialalasnassn (Hydrochoric acid fuming 37%, Analytical grade, Merck,
Germany)

3.2.7. wnalsa (Methy red, Analytical grade, Ajax Finechem, Australia)

3.2.8. TusluAssoanIy (Bromocresol green, Analytical grade, Ajax Finechem,

Australia)

o v A % 1A o .
3.3, s msuinszd lusiu 1dun Ulnsi@deudmes (Petroleum ether, Analytical

grade, Mallinckrodt, Paris, KY)

) v a 4 v % Y 4
3.4. ﬁ1§£ﬂﬁﬁ1ﬁiﬂ’3lﬂﬂ$ﬁﬁnﬂﬁﬂﬁ‘W’ENG]’J "lmm UQANBUNTU (blue dextran,

Analytical grade, Sigma, USA)
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