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Pasting Properties of Corn, Potato, Sweet Potato Starches and Wheat
Flours with Partial Rice Starch Substitution

Hyang-Mi Lee and Young-Tack Lee*

Department of Food Science and Biotechnology, Gachon University

Abstract

Rapid visco-analyzer (RVA) was used to evaluate the pasting properties of selected starches; i.e., corn, potato, and
sweet potato starches and wheat flours substituted with rice starches isolated from normal and waxy rice samples.
The gelatinization temperature and pasting viscosities of rice starch were lower than those of the corn, potato, and
sweet potato starches. The peak and trough viscosities of normal corn starch increased as substitution levels of nor-
mal and waxy rice starches increased, while setback values tended to decrease. Contrary to normal corn starch, the
peak viscosity of waxy corn starch decreased as substitution levels of rice starch increased, while final and setback
viscosities increased. The peak viscosity of potato starch, showing the highest value among the starches, slightly
decreased with increasing levels of rice starch. However, compared to the other starches, the pasting viscosity of
potato starch substituted with rice starch was the highest and its setback value was the lowest. The pasting viscosity
of sweet potato starch decreased as substitution levels of rice starch increased. Incorporating normal rice starch
increased the pasting viscosities of wheat flour, while waxy rice starch resulted in lowered flour pasting viscosities.
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WAz Afo|7k A e Eelslely dHd A
&S A= o2 HIE I THRamesh et al, 1999).
AMAH o2 kel 3 ot S AR
H Awe] HE7F oEl 9] iH o R AYshlgol
=3 71Ao] &2 HoloA(Lumdubwong & Seib, 2000) =
1, A T o A s Bol AREEAL A
ook e & £ Ao nlste] A3kgFEo]
ol Eom zp=/do] Hof o] {2 Fo frofdFH 5
21E S0 ARRE AL ¢l7]o)(Mason WR, 2009) 7 g4
o] FoFA| AL 9}
Afe] 7P Fas
o2 sk sy
Hsls At Ao
g, ofdZ o 20} op 2 el o] g, Wxtg 2 A Z
o] 5ol z}7] 2B & 53}, st oA YEehvs 54
o x}o]7F ITHTsai et al, 1997; Vandeputte et al., 2003).
Aol TIEAS AR YAk ST of g} ol 7HA]

AL od) g won, dEFE &% pH ¥ 7}
|4 AR g4 g AdEAe 2o g2 HJERE &

A R Fxol osA] H3}soh(Samutsti & Suphantharika,
2012). M9 ZI3EAS UREA S = Brabender
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Viscoamylographt} 2145 =54 A|(RVA)E AHE-3te] 54
SHoH(Deffenbaugh & Walker, 1989).

2 AFA e & diEs dRiF oz Wol 2ro]i 9]
S, 2}, ALt Ao tiAske] AREshAL WUk
Al F7He v 2 g3E dolrr] 9)g dsto =
I A2 HE FEe A AES B AR LU dF
(10-30%) thAI3te] ASHEAS ALESte] 2 T3EAS
sk

W

=

H—“ﬁ: Ao ARg3E 2o 2011 FAF A714F duk waka)
FEAEA FHLZHE FY3H 4°C YFA oA HaAshA
A AR AZRE AEE ARSI S5 A #
O g AR (F)HFAD (M)l A3 AFS A
S319 2 A AEF a3vp AR A ExuoldE (7],
AX)e 2 RHE Tyt on, WrtEE gl ] Ak
b SEE 9 AEES TYste] AHSEh

A MES| M=

A AR AxE &E2] FIAH(Yamamoto et al., 1973)
of oa AAEFATE A7FE 300g9] 02% NaOH &4
1,500 mLE 7832 Waring blenderol| Al 23&-7+ vl sk &

1002} 200 mesh #| S X}H 2 E2A 7] T AL A 590
wgkEo] glojx 2 Faluk-So] Yehtr] ¢S wi7kx] JA

=
2 FA40] 2 u7ix] Mol A" HAES A%tk AES
Ao A 297t AZ3 & B sle] 100 mesh S F3A]

a4 To| OlsfEI S 24
AR £, EWW, 23R FFE 247 AACC

S|
2~ TS Juliano et al.(1981)° 2]}t iodine colorimetry
Wil o3 SAstTE & Wi A= MAA(CR-
300, Minolta Co., Japan)E A}8-3}>] Hunter L, a, b <
2 FAsHATh

Rapid Visco-Analyzer(RVA) 58

A AE-S AR(10-30%) A3 S5, A & 2w}
i ssldst Wrtee] s3ddS AEHE=SAA

(Rapid Visco-Analyzer, Newport Sci., Australia)S A}-&-3}
o ZHSAL F, AR AE 3g B WHFE AR
3.5 g(14% moisture basis)S 5 FT0 £AHAIA 25 mLE
ZA|8ke] RVA cupoll ¥l 50°ColA 187F fA18F 5 75

Table 1. Physicochemical properties of starches separated from
normal and waxy rices.

Normal rice Waxy rice
Chemical composition (%)
Moisture 8.88+0.50" 10.33+£0.22
Crude protein® 0.2840.05 0.2540.02
Crude fat 0.19£0.11 0.23£0.11
Ash 0.21£0.03 0.24+0.04
Amylose 23.7£0.99 6.6x1.06
Color

L 99.28+0.32 98.3840.43
a -0.05+0.02 -0.0240.01
b 0.26+0.03 0.24£0.06

YValues are means+SD of triplicate analyses.

INitrogenx5.95.
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Q2 L waxy FF°] <2%21 A o) H]5(Champagne et
al, 2004; Song et al., 2008) =roL} AH 2 FFol A
£ 4-6%= X313 (Kang et al., 2003) HFe} H]S=ElTh A
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7t 134T
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Al &E=7F =O9H(Kim & Shin, 2007; Lee, 2012) waxy &
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w7F == A 3KLee et al, 1989; Lii et al., 1996; Park
et al, 2007)¢} FAFSFA TR Peak viscosity(F X H E)E
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T AEE Y Hudees 98 dio] 251 RVUE
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Fig. 1. RVA pasting properties of starches separated from
normal and waxy rices.
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Table 2. RVA pasting properties of normal corn starch substituted with different levels of rice starch.

Viscosity (RVU)?
Substitution levels of RS Pasting temp. (°C)
Peak Trough Breakdown Final Setback
Corn starch 72.49% 228.15 141.41 83.15 272.25 44.11
Normal RS 10% 74.63 246.69 160.69 88.19 287.27 40.58
Normal RS 20% 73.69 273.75 165.70 90.18 276.23 20.99
Normal RS 30% 76.20 273.25 177.63 92.04 301.16 27.91
Waxy RS 10% 74.69 232.23 141.18 85.67 253.52 21.29
Waxy RS 20% 73.61 257.69 146.27 89.93 274.92 17.23
Waxy RS 30% 76.93 262.68 158.30 94.34 292.85 30.18

YRice starch.

ITrough = minimum viscosity after the peak, breakdown = peak viscosity minus trough viscosity, setback = final viscosity minus peak viscosity.

»Values are means of triplicate determinations.



2 AT %

W7 S5, A, I A

WrIFEe] RVA 3154 241

Table 3. RVA pasting properties of waxy corn starch substituted with different levels of rice starch.

Viscosity (RVU)?
Substitution levels of RS”  Pasting temp. (°C)

Peak Trough Breakdown Final Setback
Waxy corn starch 71.85% 231.58 157.88 81.36 255.89 2431
Normal RS 10% 74.98 223.30 164.07 84.40 270.80 47.50
Normal RS 20% 74.68 212.09 165.35 88.91 300.83 88.75
Normal RS 30% 76.12 198.79 166.84 96.22 292.71 93.92
Waxy RS 10% 77.57 179.74 151.35 84.68 263.30 83.56
Waxy RS 20% 76.05 171.89 163.45 93.89 279.01 107.11
Waxy RS 30% 73.54 169.24 168.23 90.88 289.92 120.68

YRice starch.

ITrough = minimum viscosity after the peak, breakdown = peak viscosity minus trough viscosity, setback = final viscosity minus peak viscosity.

IValues are means of triplicate determinations.

Table 4. RVA pasting properties of potato starch substituted with different levels of rice starch.

Viscosity (RVU)?
Substitution levels of RS”  Pasting temp. (°C)

Peak Trough Breakdown Final Setback
Potato starch 71.08” 950.34 170.79 779.54 377.17 -573.17
Normal RS 10% 71.50 888.59 140.17 748.42 308.00 -580.59
Normal RS 20% 71.78 828.42 137.38 691.04 306.17 -522.25
Normal RS 30% 71.48 807.34 184.13 623.21 337.25 -470.09
Waxy RS 10% 71.03 877.46 148.84 728.63 237.17 -640.29
Waxy RS 20% 71.53 835.84 135.00 700.84 301.21 -534.63
Waxy RS 30% 71.45 832.67 119.29 713.38 332.71 -499.96

YRice starch.

ITrough = minimum viscosity after the peak, breakdown = peak viscosity minus trough viscosity, setback = final viscosity minus peak viscosity.

9Values are means of triplicate determinations.
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Table 5. RVA pasting properties of sweet potato starch substituted with different levels of rice starch.

Viscosity (RVU)?
Substitution levels of RS Pasting temp. (°C)

Peak Trough Breakdown Final Setback
Sweet potato starch 81.85% 340.46 210.63 129.84 303.13 -37.33
Normal RS 10% 82.30 306.33 183.46 122.88 280.38 -25.96
Normal RS 20% 73.85 293.54 168.21 125.34 265.04 -28.50
Normal RS 30% 82.25 277.92 150.96 126.96 246.09 -31.84
Waxy RS 10% 81.85 316.54 194.29 122.25 279.42 -37.13
Waxy RS 20% 81.95 294.00 183.79 110.21 265.09 -29.17
Waxy RS 30% 82.68 266.5 171.00 95.50 246.88 -19.62

YRice starch.

ITrough = minimum viscosity after the peak, breakdown = peak viscosity minus trough viscosity, setback = final viscosity minus peak viscosity.

9Values are means of triplicate determinations.



242

NRS20%

NR
NR

30%
10%

WRY10%

WRY30%

Viscosity RVU
I

Time mins

Fig. 2. RVA pasting properties of weak wheat flour (WWF)
substituted with different levels of normal (NRS) and waxy rice
starch (WRS).
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Fig. 3. RVA pasting properties of medium wheat flour (MWF)

substituted with different levels of normal (NRS) and waxy rice
starch (WRS).
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Fig. 4. RVA pasting properties of medium wheat flour (MWF)
substituted with different levels of normal (NCS) and waxy
corn starch (WCS).
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Fig. 5. RVA pasting properties of strong wheat flour (SWF)
substituted with different levels of normal (NRS) and waxy rice
starch (WRS).
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