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Effect of Rice Bran Dietary Fiber Extract on Gelatinization and
Retrogradation of Wheat Flour
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Abstract

Rapid visco-analyzer (RVA) and differential scanning calorimetry (DSC) were used to study the effect of rice
bran dietary fiber extract on gelatinization and retrogradation of wheat flour. The addition of rice bran dietary
fiber extracts from various heat treated bran into wheat flour caused to increase the pasting temperature, peak
viscosity and final viscosity of RVA measurements. For gelatinization measured with DSC, mixtures of wheat
flour and rice bran dietary fiber extract had slightly higher To (onset temperature) and Tp (peak temperature)
values than those of control (wheat flour), and wheat flour/defatted rice bran dietary fiber extract mixture had
the lowest enthalpy value. In comparison with gelatinization, the retrogradation endotherm of mixtures stored
at 4°C up to 4 weeks occurred at about 20°C lower temperatures than gelatinization endotherm with broader
shape and well-defined thermograms with storage time. The retrogradation of wheat flour was retarded greatly
by addition of rice bran dietary fiber extract, and there was no big difference between 5% and 10% additions.
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Table 1. The effects of various rice bran dietary fiber extracts on wheat flour pasting properties

Pasting Temp. Peak Visc. Time to peak Trough Final Visc.
Samples @) (RVU) (min) (RVU) (RVU) Setback
WF 60.9+0.2° 149+1° 8.8+0.2° 78+2" 160+ 2° 2.00+0.01°
WF+RRBDF 10% 63.6+0.3° 192+ 3 8.9+0.3° 96+1° 193+3° 1.97+0.01°
WF+DRBDF 10% 62.1+02" 184+ 2° 8.9+0.0° 93+1° 189+5° 1.99+0.01°
WF+RoRBDF 10% 62.940.2* 184+ 0° 9.0+0.3° 94+2° 191+1° 1.994+0.02°
WF+ERBDF 10% 62.4+02" 185+3° 8.91+0.2 92+1* 186+3° 1.98+0.01*
WEF: Wheat flour.
RRBDF: Raw rice bran dietary fiber.
DRBDF: Defatted rice bran dietary fiber.
RoRBDF: Roasted rice bran dietary fiber.
ERBDF: Extruded rice bran dietary fiber.
***Means within column with different superscript letters are significantly different (P<0.05).
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Fig. 1. RVA pasting profiles of wheat flour and wheat
flour/defatted rice bran dietary fiber extract mixtures.

A AEFErt Z7kstA 5o 39 swellings} g
A x| 715 72 Ao Yzl
DSCZ &3t 0|2 Mo|M7 F&E2 =35t Y =8}
U7 9 ZAF v Aol FE2ES FEHEE
EqEG2 R 0%’ AF7E sHdE deu:
DSCe d&AEA (To, Tp, AHYZ Table 2, 2832
DSC thermogram-- Fig. 2l velhigich. o4l o
7F22] To @ Tpi 2+t 59.240.3°C2} 64.84+0.4°CE
Ay FHEA (To=57.0~62.1°C, Tp=64.0~66.9
°C)#™x} w423k gh& 2gley AHE 1.5+0.1 meal/
mg2 olv] ¥y WAL 1.9~2.2 meal/mg®™ PR}
Ads] 2 gk viehiith o)8jd AHRES] Aol
2] ¢ WAdel wlsl i) ¥ A
o Aoz A=} &, YrhR-e] A= A o9
= Afa, A Y xukg of 20~30% i3l 3l
7] dEoll Alg2] EFFo g Axksls 23] A"



o17} Aol

Table 2. DSC endothermic properties of wheat flour
and wheat flour/defatted rice bran dietary fiber ex-
tract mixtures
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Table 3. The effect of wheat flour and concentration
of wheat flour/defatted rice bran dietary fiber extract
mixtures on DSC endothermic properties

Samples To (°C) Tp (°C) AH (mcal/mg)
WF 59.24+0.3" 64.8+0.4° 1.5+0.1°
WF+RRBDF 10% 59.7+0.2° 65.7+£0.0° 1.5+0.1°
WF+DRBDF 10% 59.8+0.2° 65.6+0.2° 1.3+0.1°
WF+RoRBDF 10% 59.6+0.4* 65.8+0.4° 1.4+0.0°
WF+ERBDF 10% 60.2+£0.2° 65.5+0.0° 1.5+£0.0°

WEF: Wheat flour.

RRBDF: Raw rice bran dietary fiber.

DRBDF: Defatted rice bran dietary fiber.

RoRBDF: Roasted rice bran dietary fiber.

ERBDF: Extruded rice bran dietary fiber.

To: Onset temperature.

Tp: Peak temperature.

A H: Enthalpy.

‘Means within column with different superscript letters are
significantly different (P<0.05).

Temperature (C)
30 40 50 60 70 80 90 99

«€——— Endothermic heat flow

Fig. 2. DSC thermograms of gelatinization of wheat
flour and reheating of wheat flour/defatted rice bran
dietary fiber extract mixtures stored at 4°C up to 4
weeks. A: gelatinization, B: reheating for 1 day, C: reheat-
ing for 1 week, D: reheating for 4 weeks.
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Samples To °C) Tp ("C) AH (mcal/mg)
WF 59.24+0.3" 64.8+04° 15+0.1°
WF+DRBDF 1%  59.3+0.2* 65.0+0.3* 1.4+00°
WF+DRBDF 5%  59.6+0.1° 654+0.3" 14+0.1°
WF+DRBDF 10% 59.8+0.2° 65.6+0.2° 1.3+01

WEF: Wheat flour.

DRBDF: Defatted rice bran dietary fiber.

To: Onset temperature.

Tp: Peak temperature.

AH: Enthalpy.

‘Means within column with different letters are significantly
different (P<0.05).
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Table 4. DSC endothermic properties for reheating of
wheat flour and wheat flour/defatted rice bran dietary
fiber extract mixtures

Storage Endotherm
time Samples To Tp AH
(day) C) (O (mcal/mg)
1 WF 4243 5276 053 37

WF+DRBDF5%  41.46 4894 0.34 23
WF+DRBDF10%  42.23 48.32 0.32 22
2 WF: 44.53 52.66 0.81 56
WF+DRBDF 5% 4256 47.66 0.39 27
WF+DRBDF 10% 40.93 49.08 0.42 29
7 WF 45.60 53.05 0.91 63
WF+DRBDF 5% 4270 50.54 0.54 37
WF+DRBDF 10% 42.87 54.02 0.52 36
14 WF 4440 51.19 1.07 74
WF+DRBDF 5% 48.63 5533 0.53 37
WF+DRBDF 10% 43.43 53.71 0.54 37
21 WF 4344 50.29 1.09 75
WF+DRBDF 5% 4649 55.21 0.62 43
WF+DRBDF 10% 44.04 54.59 0.59 41
28 WF 4354 5092 1.12 77
WF+DRBDF 5% 4532 5538 0.66 46
WEF+DRBDF 10% 44.07 54.85 0.61 48

WEF: Wheat flour.

To: Onset temperature.

Tp: Peak temperature.

AH: Enthalpy.

%R: retrogradation percentage=AH,..,/AHg, X 100.
DRBDF: Defatted rice bran dietary fiber.
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Fig. 3. Enthalpy change values of retrograded gels of
wheat flour/defatted rice bran dietary fiber extract
mixtures stored at 4°C, as determined by DSC.
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