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Effect of Aging on Physicochemical and Pasting Properties
of Nonwaxy Rice Flour and its Starch
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Abstract

Using three consecutive years’ harvested rices and their starches isolated from rice flours by alkaline method, it was found that
no significant aging effect on rice flour and starch was observed based on following results. Proximate data of flours or starches
showed in similarity, except high level of crude fat in rice flour and rice starch harvested in 2002. In SEM, the surface of aged
rice flour had slightly layered shape due to possible abrasion during storage, and that of aged starch showed more smooth and
less rigid polygonal shape. X-ray diffraction patterns of flours and starches were all A type, and crystallinity of rice starch
harvested in 2000 had the smallest. From tristimulus colorimetry (Hunterlab Color), total color difference (AE) calculated from L,
a, and b gave less color difference with the darkest in 2002 harvested one among flours and the lightest in 2001 one among
starches. WBCs of both 2002 rice flour and starch were the lowest among samples studied. At 80C, swelling power and solubility
of rice starches harvested in 2000, 2001 and 2002 were 14.35, 9.75; 14.04, 9.6; and 1249, 8.82, respectively. The highest peak
viscosities measured by RVA were shown both in 2001 rice flour and in its starch. Starch and milled rice flour harvested in 2000

had higher hydrolytic a-amylase, compared to other flour and starch samples.
Key Words : aged rice, rice flour, rice starch, physicochemical property, pasting property
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N1 2 &7t F7hekn Yth(Pszczola, 2003). A 3
EHAME Lol HE Eapy HgEEr] #xE
oA ok - 59 - Bl o w4 s FEI}Y
As) A F dAYFoITE =F 4F S v}
Fu o] gid EFTY AHEE F¥F Tt @A
7l Qele AZF AR A% H5FE FaAFE, 4
AES &7 8do Hrheld £% 2fgoz 9 »
=53 ¥E/8F NS AFse T I AF
22 Aol vtti(Hoffpauer, 2005; Kadan et al, 1997;
Wilkinson & Champagne, 2004).
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A7HE 9 B9 MEE 421A (Minolta Chroma Meter
CR-300 Series, Japan)& Al&3l] L(lightness), ta
(red/green), tb (yellow/blue)zt-g& AUt & Y=z}
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A7)l wE @bl My [l AYAH 24
75 e XA 3A"7)(D/Max 1200, Rigaku Co., Japan)&
o] g3t¥y, o = AMEE 717122 Target, Cu-Kg
Filter, Ni Voltage, 40kV; Current, 20mA; Scanning
speed, 5°/min® g FAHZ}T(20) 5~45°71A] FAHAA
Bue Hae fxe MrExN 2R 2 BEE
] w3kt

4 o)A 54 274

1) E2%5Y

EA4}EEWBC)S Medcalfs} Gilles(1965)9] Rl
we} AAskAch 50mL A4 AlE 1.0g(:1%7)
£), FF4 40mL, vf2UEEH® 32x13 m)E ¥& F
RS AREEA AeA 1A T AL oF 44

By (2n&dARe)y), VS21, SMT, &)z 3000
rpmol| A 30%7 °MJ—.—F/]?5}%E} AL AFE
Ag AR AAsn JHHY FAE EFHsAd HE
Az ool S ZHE] WBCE Attt

=

Z HEE ABY A (g) - HS NRY 2 (g)
i = x 100
= HE NRY 2 (9)
(%)

2 #Hadn Silx

P& ST+ Schoch9} Leach¥(1964)2.2 60T,

80°C, 100°Col|A »:J_Als}a’ir«} AlE 05g(AE7NE)E 50
Z

FAHEYR Y2 FHFF 40 mLo) 2 242 o
& Z%Z%«l TEE fFAGEA 3083 wivlE AoE
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2 F AFREAZEY Adsd
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Aol e WFeh Wil B a-olUolA
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A 7)(Rapid Visco Analyzer, Model 4, Newport Scientific
Pty, Ltd, Narrabeen, Australia)g& o]&3td ZH3%
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g o BAHE SN A8 71530 94714 Al g
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(Table 1) Proximate Analvses of Domestic Nonwaxy Rice Flours & Starches®

Rice Flour Rice Starch
RFOO RFO1 RFO2 RS00 RSO1 RS02
Moisture 11.50 11.70 11.10 11.00 11.00 11.30
Ash 0.22 0.20 0.22 0.19 0.21 0.20
Protein 6.00 6.60 6.00 0.10 0.10 0.30
Lipid 0.60 0.65 0.73 0.20 0.14 0.40

* RF is rice flour and RS is rice starch,
The number was the harvested year of rice3
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2. Yxjo] EY

A7 B9 Axe F29 o) 2000854 &7}
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(Table 2) HunterlLab and WBC of Domestic Nonwaxy Rice Flours & Starches*

Hunter Color

WBC(%)™
L a b AE

RFOO 96.16+0.05 -0.92+0.01 +2.96+0.01 3.731£0.10 229.710.5
RFO1 96.09+0.05 ~-0.90£0.02 +3.0940.01 4.0810.03 215.410.2
RFO2 95.95+0.05 -0.8710.01 +3.75+0.01 6.25+0.07 192.740.2
RSO0 97.08+0.01 -0.69+0.01 +1.11+0.01 1.53+0.02 163.0+£0.5
RSO1 97.4910.13 -0.55+0.03 +1.18+0.06 1.4610.02 154.1+0.4
RS02 97.53+0.00 -0.68+0.01 +1.05+0.01 1.93+0.02 146.510.1

* RF is rice flour and RS is rice starch.
The number was the harvested year of rice.

** WBC = water binding capacity
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RF is rice flour and RS is rice starch.

The number was the harvested year of rice.
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(Fig. 1} Scanning Electron Microphotographs of Rice Flours & Starches

(X 500 magnification).

7t B JFaAE AF Mo uEAAE AT
7] faide HHs arg A Yy Xt
sttt 2 AgeME 3 A7t AEY Az F
HHE AR 100445 T2 g 4A 2719
FeE AuEggth AZEH A1 E= 186 ~213 m AE
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FHEHO AR B$ 1 23wy o Rty A=),
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QAL HE FAYY 8 Edeolng W 27
Folv ZAZE=E Mg B FHE AAge AR
o3} A9}t Ongid Blanshard (1995)= 2R AEE
H2E EFete HHHY & ABVAE HAFgn
B3RS A7zt el A7y WRe A4 43
BEe} ek 2A @A, o& wigoz 13~23°9)

HAHEZ vasleiEd A7Fe HE 2F 2002454
o] 714 AA BE7t 23 200045 Aro] 7H3 At

3. 0[33Hy 4

#7HRY #de 28 EHE 43 343 A
Soloy 747 dAre] ZHAH I vl ghri(Sowbhagya et al,
1994). 2A% THL ALY FEAFEY AEE,
AgE s £ HEY 2AHY ddoz ARIAAY AR
Yo EHoz FAHDZ AT FFHA e
oA Kum 9J(19903) #7179 24358 E 243
27 AR 7Y T AR &I F4E AR B
A%so| F7Idtn B3dPc. F 24 AZ7|7H)
e AR AES EAFSHol Uitk A7)
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RF is rice flour and RS is rice starch.
The number was the harvested year of rice.

(Fig. 2) X-Ray Diffractograms of Rice Flour and Starches

(2000 163.0%, 2001'd 154.1%, 2002'd 146.5%) ol& #
JholE Aol FAECY JlE HEEY EAZ A
EZ%eY0l S8y W] Aoz Hel:m, AT
dME e B4 Bl 2002 AL, 48,
1997). 31Xkl wte gd7tEe} 3artEe 2A%E
g £3 27)0] EAFC] doung, £ AT o] Hol
A4E 38 BAaSAT ARL 3474 FANAR
Agsgel 2 ot UA sty g AEY Ase=
2388 Z718tdch(e]438), 2002). Chiang¥} Yeh(2002)&
FHHRA s #r1ee} Ao FHY FEOZ YR
o] F2F A8 date 371§ ZaATI AE &
AEE B3 AYE 7HAHYn Yo

a9 32 1rE AL grheet Wi stFHAEE
dolrmzl AR && Hriste] 80T7HA 7Hg% F
243 dxte W& Az Laxo|nh. AR r|Tte] Hof
A+-E PEEy LATE Frbske] 2000954 &71F
o} Mo B¢ ghol 7HF &Stk L 9 Yeh(2001)& &
T & HEL O AR vE BEEst R, 93t
U ot 2Heie] AR BEH 38 /NAE A,
DP > 35 o Z4& Bo] 7}7 ojdzdede Yags
7MY B 03ttt Wang Seib(1996)= &3 &
%58 e §9420 ABBAW=0N)E 2edn &g
E3 H2E2002) PHALF} W AEo] BEY
Nl wEE S o 80Telstel e dr7tFst AR
BEHHE Holgrt 2 2E ojFojMe HE9

0 ofN

o to £
o Hf

go] 7Rt Hausigloy & A7 #dEol
A7hee BEYRT w3, 80T o] g9 ExAMe H
&89 34 T7HE BAFIUT. F 2000854 AE 9
7S5 60T, 80C, 100CAN HEHE A7 789, 1435,
2728010tk ol& WEYo| HME i deive
olAY A7t ARl e AdEe] o &l
dAHE A2 BN o]t Kimd} Seib(1993)9 2
sheb AT AR710el dEt e WaE BoFe
H gel=e BEHF o) w2 4BHE HYow T
7F AEe dAEA gk

4 53 £4

B74E A o Wt F9o st ArpEy HE
o #f8 a-oldtolA Y] BHE Frleltt. JFY o}
g d9sie ABE 849 BAYAEE ol&3tey o
Hhe AE 33l HEE FASY /HF J4& H
A gk o] g o83t ASHESZHAZ BT
A 33 SN(stirring number) $X]2 &9 &AL E
F&% 4 d+=d|(Ross et al, 1987) A4 FALog 3
gt Mot AFHE SN A 713t 19 4%
A7Vt HES AARr|T E SN ®IE HoAEG,
A74E 9} HE BT 2000039 A% SN =37 M 3
I E3] gt 2000d B0 20023 9] Ao a4 A
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The number was the harvested year of rice.

(Fig. 3) Swelling Power & Solubility at 80T of Domestic Nonwaxy Rice Flours & Starches
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53] & AR o 80%E AA e HAEo] AR &
ol 714 #AVE Ha ANF F 7 AEE Fa 9
&2 $hGrant, 1998; Lii et al, 1995). ALHEAE o
&5 A7 AR 53 B4 HIygs 29 5
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2 FoA Aol HolA ¥sith ArrFe] FT3RAI
T 2002 gz k0] 7H wol 6975TE YntAY &7E
9 ZAALESY uEsATH (eSS, 2002). BAHR
olET Et=dl A7FR HE W& T3 APA
743 ol Z 9 2 o] YUl o 1, AVEY U
2E7 HdEY YA BEX gEn HHSE ;
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RF is rice flour and

RS is rice starch,

The number was the harvested year of rice.

(Fig. 4) Stiring Number as an a-Amviase Activity of Nonwaxy Rice Flours and Starches by RVA
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RF is rice flour and RS is rice starch.
The number was the harvested year of rice.

(Fig. 5) Pasting Properties of Nonwaxy Rice Flours and Starches by RVA
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