KOREAN J. FOOD SCI. TECHNOL. Vol. 37, No. 1, pp. 44~49 (2005)

KOREAN JOURNAL OF

P=RAS YA
FOOD SCIENCE AND TECHNOLOGY

—_—  ——
©The Korean Society of Food Science and Technology

SIO|ESA|Z2ES} & MEo| 0|51y £X

PSS - A - 21T - D - S - HAPQ° - s -
RS ARAATATR, HAE) AERATL, BRAFATY, WAFHN ST AEA T,
sl S A e, SER)TRule] 9, "o Ak Ska Al Fel)
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Physicochemical properties of hydroxypropylated

rice sarches were investigated. Sweling power of

hydroxypropylated rice starch increased at relatively lower temperature than native rice starch. Solubility of
hydroxypropylated rice starch was lower (1.9-13.4%) than that of native rice starch (2.2-13.8%), and increased with
increasng amount of propylene oxide. Pasting temperature (66.2-70.8°C) and peak viscosty (2,843-3,395cp) of
hydroxypropylated rice starch were lower than those of native starch (71.6°C, 3,976 cp) and decreased with
increasng amount of propylene oxide, regardless of reaction time. DSC thermal transitions of hydroxypropylated
rice starches shifted toward lower temperature. Amylopectin-melting enthalpy of hydroxypropylated rice starch
decreased (11.8-9.8 J/g) with increasing amount of propylene oxide and was lower than that of native starch (11.9J/
g)- These results indicate hydroxypropylation lowered swelling power and gdatinization temperatures of rice starch,
because internal bonds of rice starch molecules were sterically weaken by substituted hydroxypropyl groups.
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Differential Scanning Calorimetry (DSC)
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Fig. 1. Changes in swelling power of hydroxypropylated (20 hr)
rice starches.
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Fig. 2. Changesin swelling power of hydroxypropylated (24 hr)
rice starches.
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Fig. 3. Changes in solubility of hydroxypropylated (20 hr) rice
starches.
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Fig. 4. Changes in solubility of hydroxypropylated (24 hr) rice
starches.
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Fig. 5. RVA pasting properties of hydroxypropylated (20 hr) rice
starches.
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Fig. 6. RVA pasting properties of hydroxypropylated (24 hr) rice
starches.
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Table 1. RVA paste properties of hydroxypropylated rice starches
Sam Pagtingtemp.  Peak viscosity Peak time  Holding strength  Final viscosoty ~ Breakdown Setback
ple o .
(*C) (cp) (min) (cp) (cp) (cp) (cp)
Control 716+ 0.1* 3976+ 37° 39+ 00° 999 + 54% 2312 + 24¢ 2943 + 145° 1313+ 30°
2 708+ 05* 3016 + 83* 57+01° 1629 + 136* 2943 + 145° 1387 + 54' 1314+ &
4 69.6+ 0.3 2052 + 114° 5.2+ 0.0 1103 + 57 2368 + 45% 1849 + 57 1265 + 12™
PO (%) 6 68.8+ 0.0% 3122 + ¢° 49+ 0.0° 1076 + 0% 2467 + 0 2046 + O° 1391+ 7
120 hr 8 68.3+0.7° 2843 + 36' 47+ 0.0° 1137 + 13+ 2427 + 307 1706 + 23° 1290+ 17™
10 66.4+0.9° 3079 + 3¢ 45+041° 983+ 18% 2228 + 23 2096 + 16° 1245+ 41°
12 66.9+ 0.0 3395+ 0 45+ 0.0 1035+ 0* 2346 + 0° 2360+ 0 1311+ P
2 70.3+0.2" 2550+ 67¢ 6.0+ 0.1% 1726 + 117* 2771+ 83 824+ 51" 1046 + 35'
4 70.1+0.3" 2354+ 33" 6.0+ 0.1% 1703 £ 80° 2693 + 42° 651 + 47 990 + 38°
PO (%) 6 69.9+ 0.0 2213+ 0 56+00° 1464 + O° 2490+ O° 749+ Q" 1026 + 0
124 hr 8 70.3+05" 2253+ 13" 51+0.0° 1227+ 5° 2378 + g% 1026 + 18° 1151+ 3
10 68.8+ 0.5% 2017+ 1 53+ 00° 1362+ O° 2346 + 4° 655+ 1 984 + 49
12 66.2+ 0.0 2338+ 0" 45+ 00 888+ (f 1982+ (° 1450+ (f 1049+ O°

*Values followed by the same letter in the same column are not significantly different (p<0.05).
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Fig. 7. DSC thermograms of hydroxypropylated rice starches.
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Table 2. Differential scanning calorimetric characteristics of hydroxypropylated rice starches

Méelting temperature (°C)
Sample AT (°C)* AH (Jg)®
p — — ) )

Control 637+ 0.1° 692+ 0.5° 875+ 1.1° 238+ 1.0° 119+ 0.6°
] 2 618+ 0.4° 665+ 0.1° 842+ 2.0° 25+ 25° 115+ 17°
F/)(zjo(r? 6 60.4+ 0.1° 65.1+ 0.0° 826+ 0.2* 223403 113+ 05
12 57.8+ 0.2 634+ 0.0F 813+ 15 235+ 1.7° 08+22
] 2 633+ 0.1° 68.7 % 0.0° 86.1+ 257 29+ 26° 118+ 1.1°
7‘234(@ 6 613+ 0.4° 68.1+0.0° 848+ 26® 235+ 3.0° 110+ 1.4°
12 50,6+ 0.2 65.7+ 0.5 834+ 08" 239+ 1.0° 102+ 05°

*Values followed by the same letter in the same column are not significantly different (p<0.05).

YTo: Onset temperature.

ATp: Peak temperature.

9Tc: Completion temperature.
IAT: TT,

9AH: Crysta melting enthalpy.
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A|7FH T} uk IS HFoW Sahback & 2447 w3471
A TEo] %!HJ ’éx} ARH e Zog yelyltl DSCEA
A7} PO o] =242 To, Tp, Tc, AHZ} ZHAskgith. wet
Al Bfel=EAZ2gs) & HEe AL % H°‘ZMH internal
bond7} sle|=EA 27| ofs) oA T3t A, &
we 2xoA dojus Fo= ATFHULN Hu A&,
breskdownell X &7 HEFE o2 2345 Yehllo] dE9]

ERA o 42 04 AU A 08 Aok e
% gleke Abdel elsile.
ALl =

2 dye 200395 st AHl A U(KHU-
22030205)°1] 2jall =71 ol AF ERUT.
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