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Combined Effects of Vital Gluten, Gum, Emulsifier, and Enzyme
on the Properties of Rice Bread
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Abstract

The effects of adding additives such as vital gluten, gum, emulsifier, and enzyme to rice flour on baking quality
were examined. The effects of different gums on the pasting and dough properties of rice flour containing vital glu-
ten were studied using a Rapid Visco Analyzer (RVA) and a Brabender farinograph. The RVA peak, breakdown, and
final viscosities decreased with the addition of gums, while setback viscosity increased. The farinogram showed that
rice flour supplemented with gums such as tara gum, guar gum, and locust bean gum (LBG) increased water
absorption and dough stability, yielding strengthened dough similar to wheat flour dough. The addition of guar or
tara gum/sodium stearoyl lactylate (SSL)/fungal a-amylase (AMYL) or glucose oxidase (GO) blend improved the
volume and reduced the crumb firmness of rice bread prepared from rice flour containing 14% vital gluten. There-
fore, the combined addition of gum, emulsifier and enzyme into rice flour significantly improved the rice bread
quality, allowing the decrease of the vital gluten level in rice bread formula.
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Table 1. Baking formula for rice bread prepared from rice
flour containing vital gluten

Ingredients Flour basis (%)

Rice flour 100.0
Wheat vital gluten 14.0-17.0
Salt 2.3
Sugar 10.0
Shortening 10.0
NFDM" 6.3
Yeast 3.8
Water variable

Y Non-fat dry milk
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Table 2. Effect of gum addition” on Rapid Visco-Analyzer (RVA) pasting properties of rice flour containing vital gluten

) Viscosity (RVU)?
Pasting temp.(°C) -

Peak Trough Breakdown Final Setback

Vital gluten 17% 69.2+0.8 156.610.6 66.210.3 90.4+0.3 131.1£0.5 -25.540.1

Vital gluten 14% 66.910.9 166.8+1.2 71.6£1.2 95.24+2.4 141.72£0.5 -25.1%1.7
Vital gluten 14% +

HPMC? 66.310.3 160.742.0 67.3%+1.3 93.5+0.8 132.742.8 -28.110.8

Guar gum 67.2+1.3 181.940.9 73.510.1 108.410.9 141.010.3 -40.910.7

Tara gum 66.410.8 177.311.2 75.610.1 101.611.1 142.410.8 -34.810.3

Xanthan gum 64.4+1.3 193.510.5 80.2%1.5 113.3+2.0 138.240.2 -55.310.7

LBGY 69.5+1.4 186.242.1 76.7£1.0 109.5+1.1 144.910.6 -41.311.5

DGums at 0.5% level

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

Hydroxypropylmethyl cellulose
“Locust bean gum
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Fig. 1. Farinograms for rice flour containing 17% vital gluten(A), 14% vital gluten(B), and rice flour containing 14% vital gluten
supplemented with different gums, including HPMC(C), guar gum(D), tara gum(E), xanthan gum(F), and locust bean gum(G)

Table 3. Effect of gum addition” on farinograph of rice flour containing vital gluten

Absorption at 500  Dough development ~ Arrival time ~ Departure time Stability (min)  MTI? (BU)

Additives BU (%) time (min) (min) (min)
Vital gluten 17% 723 25 15 75 6.0 120
Vital gluten 14% 68.8 2.5 15 5.5 40 130
Vital gluten 14% +
HPMC” 74.6 3.0 2.0 6.5 45 140
Guar gum 74.0 3.0 15 8.5 7.0 140
Tara gum 75.4 3.0 2.0 11.0 9.0 80
Xanthan gum 7.7 3.0 2.0 45 2.5 180
LBG" 732 2.5 15 9.0 8.5 90

DGums at 0.5% level
PMechanical tolerance index
9Hydroxypropylmethyl cellulose
“Locust bean gum
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Table 4. Baking properties of rice bread prepared from rice flour containing vital gluten supplemented with gum/enzyme/emulsifier

blends
Loaf volume (cc) Loaf weight (g) Specific loaf volume (cc/g)

Vital gluten 17% 570.9+23.0 176.5+1.2 3.23%+0.12
Vital gluten 14% 526.7426.5 176.9+0.8 2.98+0.16
Vital gluten 14% +

Tara gum+GO"+SSL? 623.3125.2 173.410.4 3.60£0.15

Guar gum+GO+SSL 593.315.8 175.9£0.5 3.3710.04

Tara gum+AMYL?+SSL 566.7£15.3 177.810.7 3.19£0.09

Guar gum+AMYL+SSL 576.7130.6 178.5£1.6 3.2310.20

" Glucose oxidase
? Sodium stearoyl lactylate
% Fungal o-amylase
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Fig. 2. Changes in crumb hardness of rice bread prepared from
rice flour containing vital gluten supplemented with gum/
enzyme/emulsifier blends
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