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Study on Bread-making Quality with Mixture of Waxy Barley-Wheat Flour
1. Rheological Properties of Dough Made with Waxy Barley-Wheat Flour Mixture

Chung-Hee Ryu

Dept. of Food and Nutrition, Kunsan National University, Kunsan 573-701, Korea

Abstract

Rheological properties of dough made from waxy barley(Iri28) flour-wheat flour mixtures with additives
were investigated for the preparation of waxy barley bread using farinograph, extensograph and amy—
lograph. The water absorption, development time and dough weakness increased as the waxy barley
flour level increased in all blends; however, dough stability decreased. Farinogram properties of 10%
waxy barley flour added mixture were similar to those of 100% wheat flour. The addition of A.A (ascorbic
acid), gluten, HPMC (hydroxy propyl methyl cellulose) improved rheological properties of dough with 309
waxy barley flour added mixture. In particular, stability and weakness of the dough showed greater dough—
improving effect by addition of A.A. For the extensograph data, strength, resistance and extensibility
of dough decreased with increasing level of waxy barley flour. With the addition of additives, extensogram
properties were variable for 30% waxy barley flour mixture. Of these additives, gluten had highest value
in strength of dough. Addition of A.A and HPMC to 30% waxy barley flour added mixture resulted
in an increase in the resistance and a decrease in the extensibility. Waxy barley flour added mixtures
showed little higher gelatinization temperature on amylograph data than control. Maximum viscosity
reduced as the waxy barley flour level increased. Also 30% waxy barley flour added mixture containing
A.A and HPMC showed a decrease in maximum viscosity. But addition of gluten to 30% waxy barley
flour mixture resulted an increase in the maximum viscosity. All of 30% waxy barley flour added mixture
with additives had lower gelatinization temperature than those without additives. In the SEM images,
starch granules were dispersed in a protein matrix. A non-continuous, loose protein—starch matrix was
observed in all waxy barley flour mixture by SEM. Addition of additives gave the dough a more continuous
structure with interactions between the starch granule and protein component.
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Fig. 1. Farinograms of flour.
HWF : Hard wheat flour, WBF : Waxy barley flour,
A - A Ascorbic acid(150ppm), GL : Gluten(3g), HPMC
: Hydroxy propyl methyl celtulose(3g)
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Table 1. Size distribution of waxy barley-wheat flour blends

Flour sample” Mean(um) Median(pm) Made(um) Specific surface area(cm’/ml)
HWF(100) 56.47 53.05 80.66 4547
HWF(90) + WBF(10) 62.23 52.59 80.66 4886
HWF(80) + WBF(20) 61.49 48.83 80.66 5510
HWF(70) + WBF(30) 60.39 45.04 80.66 5854
WBF(100) 86.84 35.08 17.98 7305

YHWF : Hard wheat flour, WBF : Waxy barley flour

Table 2. Farinograph properties of waxy barley-wheat flour blends
Fl e Absorption Development time Stability time Weakness

our sampie (%) (min) (min) (BU)

HWF(100) 67.0 5.0 201 40
HWEF(90) + WBF(10) 70.2 6.0 201 40
HWF(80) + WBF(20) 744 7.0 12.8 80
HWF(70) + WBF(30) 718 75 8.8 120
HWF(70)+WBF(30)+ A.A 78.0 75 120 75
HWEF(70) + WBF(30) +GL 81.0 85 93 110
HWEF(70) + WBF(30) + HPMC 745 9.0 9.1 70

VHWF : Hard wheat flour, WBF : Waxy barley flour

A.A: Ascorbic acid(150ppm), GL : Gluten(3g), HPMC : Hydroxy propyl methyl cellulose(3g)
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Fig. 2. Extensograms of flour.
HWF : Hard wheat flour, WBF : Waxy barley flour,
A - A Ascorbic acid(150ppm), GL : Gluten(3g), HPMC :
Hydroxy propyl methyl cellulose(3g)

Table 3. Extensograph properties of waxy barley—wheat flour blends

Arealcm®)

Resistance(BU)

Flour samplel)

HWEF(100) 106.7 121.7 1498 490 630
HWF(90)+WBF(10) 829 1057 973 460 590
HWEF(80) + WBF(20) 69.3 916 815 420 570
HWEF(70) +WBF(30) 583 670 764 430 550
HWEF(70)+WBF(30) +A.A 571 712 633 480 780
HWE(70)+WBF(30) +GL 85 85 916 530 700
HWF(70)+WBF(30)+HPMC 589 856 786 360 650

Extensibility(mm) R/E ratio Absorption
45min 90min 135min 45min 90min 135min 45min 90min 135min 45min 90min 135min (%)
760 166 147 147 2952 4286 5.170 63.0
620 136 137 123 3382 4.234 5041 67.0
550 118 123 111 3559 4553 5315 71.3
650 99 92 91 4343 5978 7.143 739
800 91 74 67 5275 10.541 11.940 73.0
760 118 99 05 4492 7071 7.100 76.1
830 113 99 78 3185 6565 10.641 7.2

YHWF : Hard wheat flour, WBE : Waxy barley flour
A.A: Ascorbic acid(150ppm), GL : Gluten(3g), HPMC : Hydroxy propyl methy! cellulose(3g)
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Table 4. Amylograph properties of waxy barley—wheat
flour blends

" cT? MTY MVv?
Flour sample ) €O (BU)
HWF(100) 588 925 900
HWEF(90) + WBF(10) 602 935 770
HWF(80) + WBF(20) 610 930 630
HWEF(70) + WBF(30) 618 935 520

HWEF(70) + WBF(30) + A A 58.8 92.5 500
HWF(70) + WBF(30) +GL 58.8 83.7 580
HWF(70)+ WBF(30)+HPMC  60.3 925 440

YHWF : Hard wheat flour, WBF : Waxy barley flour
A.A': Ascorbic acid, GL : Gluten, HPMC : Hydroxy propyl
methyl cellulose

9G.T.: Gelatinization temperature(°C)

¥M.T.: Temperature at max. viscosity(°C)

PM.V.: Maximum viscosity(B.U.)
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Fig. 3. Scanning electron micrographs of doughs.

(A) Hard wheat flour(100), (B) Hard wheat flour(90)+ Waxy barley flour(10), (C) Hard wheat flour(80)+Waxy barley
flour(20), (D) Hard wheat flour(70)+ Waxy barley flour(30), (E) Hard wheat flour(70) +Waxy barley flour(30)+ Ascorbic
acid(150ppm), (F) Hard wheat flour(70)+ Waxy barley flour(30)+ Gluten(3g), (G) Hard wheat flour(70)+Waxy barley

flour(30) + Hydroxy propyl methyl cellulose(3g)
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