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Abstract: The rice flour was modified by acid and heat-moisture treatment in the experimental condition in this paper. Polarization

microscope, scanning electron micrograph, infrared spectrometer, X-ray diffraction (XRD), differential scanning calorimetry (DSC) instrument,

Brabender viscosity instrument were used to study the properties of rice flour before and after the treatment. The results indicated that its protein

content was reduced, while other components kept constant. The processed rice flour granules were damaged lightly by acid and heat-moisture.

X-ray diffraction analysis showed tha the acid and heat-moisture treatment made aystalline structure of starch reduced. No clear change was

observed in infrared spectrometer. DSC showed that the endothermic peak of rice starch moved backward, and the absorption enthalpy (AH)

decreased. Brabender paste viscosity curve showed tha the samples-had low viscosity. The in-vitro classification of nutritional segments of

modified rice flour showed that itsslowly digestible starch (SDS) content increased tosome extent.

Key words: rice flour, acid & heat-moisture treatment, properties, slowly digestible starch (SDS)

KA [ X S 228 (D) s s &
Y, WK ER . B A S AR PRI
ZHOBR KT E A MNER 7R, P73 i Sk Al
HATHIIT . SRR T RE R B i)
DAY Bl € M54, 2 -V K B2 S R D e
PSR R 1 oI A B PITESCAR I  RARAH
A MERT BT A S PIR XA AEE], AR 5T
Ak, WPPAR FUBRIBASE G RMNX — IR B VIR R 1
J5T R o
WS EHER: 2012-04-01
ES¢UH: FTREA¥EB~FMHLESIME (2007090200010 ;
2011A090200062) ; J~MHRHEATRITIE (12A62581538)
fE&fEN: ZE=R1987), B, WLMiRE, TENBBKLEYTIRELT

o

5
BIVEE: BIUF(1967-), B, HL, BEUR, NEHRKLAHIDIEELF
EBREMERARBR

1 RS

1.1 BERHRIG

TERAIK; &8 a -k (Sigma AF])D; B
LB CGE4EEHIFIATD, HAhadraith a7,
1.2 A RIS

WA, TR, 5% pHE, HLSERAL, FW100
B 5 e L

BH2 %! £ TijRe e AMUSE : HA OLYMPUS A ]
AVATAR360 RIZI4MEE{: SEE NICOLET Al
Micro Visco-Amylo-Graph Brabender if & {3 : 1 [
Brabender /A %] ; DSC Q100 M Z/r i &Hx . EE
TA A7]; DImax2200VPC B! X-HH£E A5 it H
7% Rigaku 2> 7] ; S3700N $4#HL 8% : H A Hitachi 2]
1.3 FESHS

BT L 100 B, KR RREA R .

772



M EmBHL

Modern Food Science and Technology

2012, Vol.28, No.7

BBk mikl, 4% 12 RORRREEInZK AR, %
TR ERER A0 pH 2 2.5, BiEHE 2 h, JRONEARIRIR
FFREIK 2 10%, e, H pH 2.5 SRR VAR A
IR BAEL) 25%, B TR NZEF, %E 24h
K . BN EE T 12042 CM2h, BHIE
Fl, HEBE TR BT F5/E 100 pslem LA
T, HIEUHLT, R, kf 100 HIE, =i PR
55120, 13BN EE A ER RN P -

1.4 WE T

1.4.1 FEAR AT BT

K4 GB5009.2-1985 J5ik, HRHTLHR GB/T
5009.5-2003 JLICERZIE(Hb 540 5.95), FHE LM
GB 5512-1985 R [KiifiEiZ:, & k% GB 5009.7-2003
HH B R VR E
1.4.2 TMPE
1.4.2.1 JeyBRUEH

WFE KB, s b8, BT EMET,
FEAS [RIBORAS 20 S I3 it RORETE R A Ao+
T
1.4.2.2 e

W FE S RO B e ERE i e b, AL
L, OONHEEH, USSR R TS
1.4.3 45545

RHGESEARE, D KT 4lss; ERE
7t 40 kKV/30 mA; K 0.02% 35 10 Imin;
SyEFTE] 0.1s; 20 I 4260 19%] XRD &% .
SRR ISE NI 715, F e X 2T B &)
Ak G R | X € | RN E | T D 2k 7 ¢ L R e A7)
[7]

1.4.4 4MGIE

KR RACAR S FAE 4000~400 emt YaE s
A AT I
1.4.5 RIPER
1.4.5.1 #/r¥H1(DSC)

T8 HIRE SHFLIRIE 9. 20% (M), FREEEZ)5 mg,
PAZS IR St S, F 450 FEE Fl 30~110 °C,
N 10 Clmin, SR & 40 mL/min.
1.4.5.2 Brabender & i 4

ERRT

30 C—(7.5 "C/min—95 C—(5min)— 95°C—(-7.5 C/min)
—50 C—(5min)—50 C

ME &M 350 cmg, WEEEE: 250 rpm,
EWEN 8.0% (mim). ICTRERE HhLR (R4S A0 .
1.4.6 RAMNEWE TR BT

773

2% Englyst 55 AR 7532, K Jenkin HEAY 34T 4
ik, FIHBH SR EE, £ 37 CT fE-o €
oy Tt R AR PRIV G R/ AR KA A 35 Kok
UERD . EANEME RN a], AR I — s A 5
BT, R 3,5- itk 7K B2 DNS) M Fer (6 %
WS E, HTETRBMT. B RN Fiib £
J PRI FH AR b Vs Y B 8% IR TRIFLIRL, 40l
1E 100 CHI#B/KHFRIAL 30 min, T4 L3R 150 4T
LS E R B i

2 HR5THE

2.1 KBriEALL )
=1 CERIEEARRSHELER ()
Table 1 The contents of main components in the rice flour

samples before and after acid and heat-moisture treatment
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Fig.1 The optical and scanningelectron micrograph of the rice
flour sample before and after acid and heat-moisture treatment
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Fig.2 The X-ray diffraction pattern of rice flour before and
after acid & heat-moisture treatment
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Table 2 X-ray diffraction intensities of the major peaks and crystallinity of rice flour before and after acid and heat-moisture treatment

# R4 45 4EAA 20/°(3% A cps) EREIY% X% THSEX%  dEs X%
E 18 08 15.14(107),17:8(131) ,23.02(126) 457 18.4 27.3 54.3
BRIR AT U6 KA 15.35(112),17.92(149),23.08(126) 41.8 13.3 28.5 58.2
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Fig.3 Infrared spectra of rice flour samples before and after
acid and heat-moisture treatment
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Fig.4 DS Ccunwe of rice flour samplesbefore and after acid and
heat-moisture treatment
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Table 3 DS C parametersof rice floursamples before and after

acid and heat-moisture treatment

= To/'C Tp/'C Tc/C Tp-To/'C AHIQ/)

AL KAy 69.09 75.69 83.12 14.03 11.74
BB M AL IEE Ry 8181 86.16 9220  10.39 4,789
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Table 4 Charcteristic values of Brabender viscosity curve of f
rice flour samples before and after acid and heat-moisture

# & A/'C B/BU C/BU D/BU E/BU F/BU

A4k 22 Ry 79.6 435 412  326. 665 553
BRI ML ERA 82.6. 107 106 64 149 142
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Table 5 The in-vitro classification of nutritional segments of rice

flour samples before and after acid and heat-moisture

treatment
o Bk LB
s £
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AKRIEAH 495 24287077  13.17 46.27 40.56
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