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Effect of heat-moisture treatment on various physicochemical properties of

rice starch and quality of rice starch noodles
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Abstract; The effects of heat-moisture treatment on the physico-
chemical properties of starch and the qualities of rice starch noodles
were studied, using rice starch as materials. The results showed that
comparing with the native starches, there was an remarkable
increase of To, Tps Tcs Tc— Ty and AH after heat-moisture treat-
ment. Crystalline structure of treated starch was still A type, but the
crystallinity degree increase of 4.14% than that of native starches.

The decrease of solubility and swelling power of treated starch were
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observed as well as the increase of amylose content. Treated starch
had lower pasting viscosity, breakdown and setback than those of n-
ative starch. And, there were obvious increases in hardness, springi-
ness, chewiness and resilience. However, after heat-moisture treat-
ment, the whiteness of rice starch reduced from 89.7 to 80.3. In addi-
tion, the starch noodles made from 20% treated starch had higher
sensory evaluation score and better texture properties than those of
the noodles made by pure untreated rice starch. Meanwhile the
broken rate decreased by 5.67%, and cooking loss decreased by
10.13%. Furthermore, the study also inferred that the solubility,
swelling power, amylase content, paste viscosities and gel texture of
rice starch could become a practical method for predicting the quality
of the derived noodles.

Keywords: heat-moisture treatment; rice starch; physicochemical

properties; rice starch noodles
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Table 1 The sensory evaluation standard of rice
starch noodles
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Y 3 R I = AEAT 9 WG IEME . Hod .
(TPAYIML: S 1R 1.3.6 th 5 k5 BT WD #8360 A/LKB-
FL 45 9026 &0 J1 5 g, W o LI J5 9 3 BE 433 Oy 0.5,
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1.3.11 #¥Eadr KA Excel il SPSS 19.0 Xt 5 % #i& 7
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W hRE 2.
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TR A 2 i B RN, 5 1R T R T OK T R I A A 3 S 4 SR AR
WU, 2@ AL B S  K K BE R A1 RL R A R AR K R/ Bk 8
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Table 2 Impact of HMT on crystallinity properties
of rice starch
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AR BRROK BE By 14.88,16.93.18.30,23.42
T $A A 9K OK TE A
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BN T BE T A (s T,
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A ILRE R ROKVE 3 DR N TG 2 T X AP 3 B 8 22 [R) 1Y)
A AE A & A 28000, Gunaratne %551 4134 O 3 Ff A8 4k
J2 T AR P A TR B R R/ BB R S A
M EERAE AR SR A . A JE A BRL S8 TE B 19 43 32
S8 W7 2 B A K 1 B AT U A O L L T Y L R T 5
A A T A R A BN T RO T T T B R R
A0 VE A Il 2 DA RO 28 00 058 M L e L i R 27 6019
AR o HL B R, A 2 B T A A IR T 3 A b B A ) T 4R
FOKTEM KRBT .

BEAb HI 3% 4 R T B A B S ROK TE R 1 B A D) R
fifp 2R 2 T, LB A A Ak FIOA S R 1 8 L U A SRR
R 1t B 3 FE k. Hoover ™! il Zavareze!® 240 g . 3% Fift
R AT U PR D A 4000 P9 R i HE L 5 R V8 0 B AR [ 22 1) Y gk
— 3 M T S i o A T I A A LU i
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45 S

19.18+0.12¢

14.98,16.98,18.03,23.53 23.524+0.20"
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Table 3 Impact of HMT on thermal properties of rice starch
FE il T,/C Tp/C T./C T—To/C AH/(Jeg™
AL B K VE 62.4040.47*  74.57+0.00°  84.4240.00*  22.03+0.47*  9.43+0.03%
IRHAE A K FER  67.2720.13>  76.4740.00  90.59+0.09>  23.324+0.40"  15.6340.16°

T RS R R AR 3 24 e 2 (P<C0.05)

184



&R

2017 %% 5

F4 BRHRLEEMRMNEN K KEHBEMBE AN
EiEEmEENEm
Table 4 Effects of amount of HMT on solubility, swelling

power and amylose content of rice starch

0 A4 3 E . . figi8 gy / ELHEVE R
wms TR GR/%

0 23.96+1.32¢  19.08=+0.16!  22.05+0.21%

10 23.3740.08«  17.69+0.67¢  22.24+0.02

20 21.5640.20"  16.05+0.11¢  22.51+0.08"

40 21.2740.64%  13.07+0.04¢  23.68+0.05¢

60 19.99+0.52¢>  13.0540.33°  23.78+0.03¢

80 19.42+1.88%  11.95+0.05"  23.7140.04¢

100 18.56+0.14¢ 10.5240.27*  24.1040.03¢

T A [ BAR 3R 25 57 B 35 (P<C0.05) .

o e B T R AT AR A Sy 7 S A I ) 1 R I
DR @ N B b B AT ST HE VE B IR R . OUIR E 45 A4
A TGRS T B @ R Al BT A TR A T A A U b (] e AR
32 AR T TE OB 04 45 F4 UKL A 790 B R 1 518 L BUBR T 45 14 T
I AR TR 7 TN o B2 ) 09 A 5 i)
RER A 1l B R 26 20 BT . R ERAL SRS L IR O R i
e AT A1 ) T I AR R e 2 A % B4 v R T EL UG A

2,14 FRFRAL PR E R AR I ROK FE R AL R R RO S IR
5 AT AR AR BRGSO S M A I 2 B2 AN [n] A= (W R
ee AT A9 A 38 2 09 oo W00 Al st 286 58 T T o ) B IR T RE A TR

DO HEEVEN S RGN WAL B R e © 50 R I
T TR T XA SE A R AR ELAT T L 20 T P N T 8] AR R
T 34 VA 4 M R A8 A5 R B B ik . WA R R
PR AR — 2

BEAN ARIE R 5 38 T A B 0 Ak B R S R OK VE B
AR P 266 8 IR AT A R T R A B TR R R L A B 1 R Y A8
P B [] XoF 2% T 66 5 I A AN R S N gk 3
10205 VE(E R BE S0 B LR ER M A O w3
G s A8 itk B 4006 LLJS B A 3L 2 ) T s S O F)
2000 ) « BEVIAH B PEAIR
2.1.5 A4 THUE B U 0 0ok DK K U M R IR B A i TR Y R
W AR 6 AT OROR B 8 I R A BRE BE K A R A B B
L JUHORBERE s OE R | AR S R O R R
R TR G M L X SE SN R T A R ROK B A K AR
J A AG AL T EL RS B E . e Ab L Bt N A AL B S i
P10 FE o BRE R JRE P L ORR P [T A2 PR L b R P L BRI
TRE . JUHOZ AN 1020 19 4k B8 K3 IS - B 1 1) BE JEE L MEL OG-
WAk A R RN A B 200 LU S R R
R ARG SER 1 ) S 0
2.1.6 A B R S R X ROK FE R HE R R
Pl 1 AT ROK GE By R A PRS0 B i 89.7 BRI = 80.3,
HLREA W P b BB A I 3 O 1 B B T e RO R
o AR K 23 A Ak B AR v B O3 R R B UK R A L R A SR R A
FOIRE & § TR ER LI

x5 EALEEMFNEN KBS ENZE
Table 5 Effects of amount of HMT starch on pasting properties of rice starch

A FRTE R VRN GE/ %6 WRH B/ cP BAEFERE /P FEWAE/ cP ZAEREEE /P [al A/ cP WL R/ C
0 1.822.004+10.20¢ 869.50+10.4¢ 952.50+1.62° 1 938.50+6.26° 1 119.00+14.14¢  83.60+0.57¢

10 1 725.00+9.90"  842.00+£5.66" 948.504+4.95¢ 1 914.50+£7.789 1 054.00£15.56¢  83.5540.50*

20 1 624.50+3.44¢ 824.50+14.85*  825.00+7.07" 1 887.00£7.079 1 056.00E14.14¢  83.60+£0.50%

40 1 636.00+9.90% 825.00+1.41¢ 811.00+8.49> 1 856.00£8.49¢ 1 037.50+E13.44¢1  85,52+0.11°

60 1629.50+10.26* 819.00£11.31*  810.50+£4.95> 1 829.00+4.24c 1010.00£7.07¢ 86.48+0.04¢

80 1 640.00£10.80*  814.0040.00* 816.00+19.80> 1 787.50£0.71>  973.50£0.71" 87.2540.00°¢

100 1626.004+1.40°  819.50+7.78% 756.50+6.63* 1695.50+10.16* 826.00+18.39*  87.25+0.07¢

T TS A ) TR AR 2 2 S 3 (P<C0.05)
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Table 6 Effects of amount of HMT starch on gel texture properties of rice starch
T 3 A FBE AR I/ 26 T BE /g FEM/(g-sD L FhE PE B/ g Al 42 4
0 516.7143.02* —18.83+1.26¢ 0.95+0.00% 0.9440.01° 475.344+17.15° 0.60+0.01%
10 644.7449.46" —21.9641.05¢ 0.95+0.01* 0.9340.02° 571.23416.25" 0.6740.02°
20 750.284+9.09¢ —35.2242.75° 0.9840.00° 0.9340.01° 683.65412.88¢ 0.664-0.03"
40 885.06+9.11¢ —37.0143.25% 0.99+0.00°¢ 0.9340.00° 750.574+6.91¢ 0.6740.02°
60 884.02+7.20¢ —40.6143.232 0.99+0.01¢ 0.9240.00° 750.0145.58¢ 0.6940.01°
80 883.78+6.68¢ —36.8842.83% 0.98+0.00°¢ 0.9140.01° 749.0344.90¢ 0.6840.00°
100 895.13+8.424 —38.4043.02% 0.99+0.00°¢ 0.84+0.05% 755.08+8.68¢ 0.6740.04"

T TS AS TR TR AR 2 2 S 3 (P<C0.05)
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Figure 1

of rice starch

2.2 EBAREEMRMEN K KEHKE RN
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Figure 2 Effects of amount of HMT starch on cooking qual-

A 2

ity and sensory evaluation of rice starch noodles

BB VRS Se BN G B AR 2 T AR A BB VR I 2 R 4R
R ot JO R % THT 4 B AP B0 A Y, R BURR BT 4 B AL
S35 75 TR OK VE R K 1 28 2000 BRIUER B TEAN 20 Ak 3
TR IRy 20 VOB, ROK BE B R 2Rl IR A

2.2.2 XFROKTEM KL B R 3R 7 AT AL BEE
T A A JEJE A VAS TN 5 A9 3N DK R TR R e R L P
WEL UG o] 52 Pk e DR BT 470 1 R B A7) e T R T 1 R G
RHEREAC . WIN R R] 2076 J5 , ROR JEM K 208 2 L #pk i
WP A R R B ) T S, BV Ak B K
LT WEL R 200 SR L TR T R R R IR BT A e 1 15 B
F ., [A#E, Korrakot ZEM7 0 KK M B T 120 C FALBE 5 h
JE 4% 20 00 1 S I o ) A% R 2R R B HL 7 95 8 K5 Collado
ST 5 S WS B 50 Y6 A0 Ah B h 4% e Ry T B R
BRCKRRER, B2 4G 2.2 hACKIEM KL ZEH

il T IR B DT O 5 SR T T Ak B AR 0 R 20 Yo IR
KR K L A B A 2 R
2.3 RAEMELHFESREmRBEXED T

TRORTE iy 14 B AL A 5T 15 0K 2 il AR S P M 2 2R L
R 8o FORTERIE M A W J1 1 5 0K 2R 28 2% 45 2% i 2 ¢
TR 3 TE AR 5 L 5 OK SR M A BT L B L N R L[] &2 R
e 38 SRR DG BRIVIROA B o 14 A 5 R I 90 g BRI R R 2R
P50 R 0T 2% /N R 2 B R RN B MDA . JORVER B B
VEA R OR SR AR BT A R R R O G S A
JRE P L AE O T AR R e DR O D) g £ 2 AE A O L R
FALL B O OK JE B K L oK £ 7% T R R BB
TE M BRE R 32 5 DK e A R D [ 52 R A I R B A O S
R0 L M 2 A DE R OG5 B I AR A M 5 K e 2 R A O R A%
RENEF IR, 5 2R RO SR S
LR A S A N TR OG5 5 oK Rl B A [ A A 5 T A
K SREE R B UG BER R R AR 5 IR E PR R B
AR TR SR B R AR AN OG5 e R BT 1) R 5 ) g T AR 2
A . 3 SR 5% 5 50 TR WL R 1 5 R 2 A R L W R [ A
R 5 IR AR OG o M) R M AR M T S MR e 0K £ 1 U B A
PEAH I S G0 P A B OR R T A . R AL

7T EBHRLBEHRIMEIT KKEMKERAFENZ N
Table 7 Effects of amount of HMT starch on texture properties of rice starch noodles
Pk 7 2 LR}
N | SR B 17 e T A
ﬁ; ;’i}m Y/ ji@é B BRIt NEL O Il 52 ;j: Z %ztuiﬁf/
0 760.744+22.86* —18.32+0.88¢  0.9640.00*> 0.83£0.00° 635.72+17.48* 0.52+0.01* 153.7949.53% 283.104+11.57¢
10 826.624+12.16® —17.25+1.35¢  0.9540.02* 0.85+0.019 637.64+19.90* 0.53+0.012>c 182.87+14.84%> 275.37+12.70°
20 835.234+25.49% —20,68+1.77>d 0.9740.01" 0.84-+0.01¢ 667.82+23.09% 0.54+0.01> 190.28+12.16> 298.61+12.16°
40 820.19+30.162> —21,724£1.17#>¢ 0.974£0.01> 0.83+0.01¢ 683.13+12.16* 0.5440.01>  188.61+£17.25" 308.81+10.51%
60 903.54419.36> —21.82+0.77%¢ 0.9740.01" 0.83+£0.01¢ 778.94+16.63> 0.54+0.01> 204.92+17.20> 338.69+17.41¢
80 1054.194+24.84¢ —23,94+£1.10®> 0.98£0.01¢ 0.80+0.01> 854.59+14.50¢ 0.5540.01¢ 244.28415.98¢ 348.38+18.41°
100 1 115.09+20.14¢ —25.8140.93*  0.98+0.00° 0.7840.01* 864.27+22.40¢ 0.5540.01¢ 296.124+11.049 512.27+15.88"

T RSIAS F SRR 3R 22 7 3% (P<<0.05)
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Table 8 Correlations between physicochemical properties of rice starch and rice starch noodles qualities

ER;37d HE R WAL 4
KRS WRE W
LIRER [E23 ik bk ML WM MERE AEAE EEE ZEFE PAE
AWK 0.892° "  0.884° " —0.842° —0.680 0.985"" —0.540 0.480  —0.650 —0.750  0.967°" 0.948" " 0.963" "  0.730 0.630
K 2% % 0.922° " 0.917°° —0.864° —0.567 0.951" " —0.400 570 —0.720 —0.862"  0.971"°  0.988" " 0.926"°  0.799" 0.730
JRE PEA 0.650 0.610  —0.610  —0.360 0.290 —0.290 0.822°  —0.300 —0.100 0.110 0.230 0.430 0.802" 0.784"
T JiE —0.891° " —0.840" 0.757" 0.950" * —0.600 0.823° —0.872" 0.977" " 0.520 —0.570  —0.680 —0.710  —0.951" " —0.931" "
FiAi vk 0.961°°  0.946°° —0.898"* —0.837" 0.817°  —0.824" 0.798° —0.824°  —0.490  0.720 0.750 0.921°°  0.952° "  0.869"
i —0.900" " —0.863" 0.812° 0.784" —0.819" 0.962° " —0.620 0.790" 0.390 —0.690  —0.720  —0.897" " —0.827° —0.700
T 0.790" 0.768°  —0.720  —0.540 0.480  —0.500 0.868°  —0.500 —0.180  0.350 0.430 0.660 0.905" " 0.861"
1 g —0.938" " —0.889" " 0.848~ 0.758"  —0.700 0.650  —0.777" 0.981° " 0.550 —0.590  —0.710  —0.761" —0.935" " —0.860"
21k —0.946° " —0.931" " 0.847" 0.917* " —0.875""  0.823° —0.670 0.925" " 0.761" —0.895"* —0.943"* —0.906" * —0.872° —0.808"
e KByY) Sy —0.892" © —0.857" 0.771" 0.700  —0.630 0.600  —0.942° " 0.680 0.520 —0.610  —0.680 —0.762° —0.978" " —0.985" "
B L —0.800°  —0.771" 0.720 0.580  —0.540 0.560  —0.988"°  0.550 0.300 —0.460  —0.480  —0.720  —0.939" " —0.964" "
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Table 7 The evaluation results comparison of each team
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