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Abstract: High gluten-wheat flour (10%~60%, whiv) was substituted with whole barley flour (hereinafter referred to as barley flour), and,
subsequently, the effect of the substitution on dough properties and bread quality was investigated. The results revealed tha the addition of
barley flour effected a corresponding decrease in the content of wet gluten in barley -wheat mixed flour from 36.43% (control) to 11.43% (with
60% barley flour). In addition, the water absorption capacity increased, while the dough development time, time for stability, C2 value
(weakening value), dough extensibility, and maximum resistance significantly decreased with increase in the concentration of barley flour.
M eanwhile, dough microstructures were observed to change with the addition of barley flour, displaying coarser structures. The addition of
barley flour inthe range of 20%~60% resulted in the breakdown of the gas chamber walls; in fact, intact gas chamber structures could hardly be
found. The specific volume, springiness, and sensory quality of the bread decreased, while the hardness increased with addition of barley flour.
Moreover, adecrease inthe area of gas chambers, an increase in the hole area, and a decrease in slice brightness were observed. The addition of
10%~20% barley flour imparted an acceptable overall sensory quality to the bread. However, the quality of bread baking decreased significantly
with addition of excess barley flour (30%~60%), with the comp lete disappearance of the sponge-like texture of bread.

Key words: whole barley flour; dough; bread; structure; baking quality
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Table 1 Effect of barley flour on wet gluten content and dough Mixolab parameters of mixed flour

KEWR B@HEE HmkF BT FAE BT C2(551b4h) C3 C4 C5
Hn2/% 1% 1% /min /Nm /Nm /Nm /Nm
0 36.431041°  62.604023 4.1330.16° 9.5830.04° 0.53#0.01° 1.6530.01° 1.73#0.01°  2.87+0.00%
10 34.674021°  63.852035° 3.7040.14" 8.31#0.01° 0.5140.01% 1.65#0.01° 1.6720.03° 2.7240.01°
20 31.774047°  65.55+035" 1.5240.06° 8.1240.09% 0.480.01° 1.70#0.03® 1.6340.01° 2.58+0.02°
30 29.804046°  67.002050° 1.2440.12% 7.6020.25° 0.4720.01° 1.7740.03% 1.6040.04°  2.5430.05°
40 236740765  69.004057 1.0440.08° 6.98+0.14° 0.4640.01% 1.80#0.03% 1.5530.019  2.24+40.04°
50 19.93+111¢  7155#050° 1.03#0.06° 4.81#0.20° 0.43#0.01Y 1.81#0.04° 1.5340.01Y 2.14+0.04%
60 11.434.20°  73.104042 1.0140.06° 2.6540.147 0.4240.01 1.8140.04° 1.43+0.01°  2.0440.03°

E: B3P RR NN BF AR TEAREEF (P<005).

2.2 R EM AR AT FIFE (R4 T H %

T A1 %E i 7 M 2 G FE T OH R AE i
Cextensibility, EX) i KFULAEMPH ) (maximum

resstance, MR) M2 i 1 WTLIE H, KFEHIE M
XoF T AT e P e M 0K, LR A S & (386 K
TH] A PO E A RERH SR P T6RA RS2 R0 T ] ) e e
PERE A ARIIRZ M, 1245 RS Mixolab £ FIGHOU

199


http://link.springer.com/search?facet-author=%22Ma%C5%82gorzata+Wronkowska%22

M EmBHL

Modern Food Science and Technology

2015, Vol .31, No.4

SRR & FOHIRR, — T AR R i /)
ZEN5y v ) T 53 £ 1 AR SR, S T v A
LR SR RE, NI PR T T BT it 5 —
T3 HRZE R P E S I ST 4 (B-HISENED, HBmR
WOKRED (R 1) AMUE T RIRISOCR K7y, [F
B REAS 1 i P 5 90 28 RO T A 50T A 0 PR AR /)

[13]

a 401

35F
30F
25r
201
15+
10+

ZEfH 1 / mm

REERIRINE /%

100 +
95
90 +
85
80
75¢
70+
65
60

RRHUEREE T / g

0 0 20 30 40 S0 60
RN / %
1 R X T FRE AR MR #20
Fig.1 Effect of barley flour on doughextension properties
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Fig.3 Effect of barley flour on the specific volume of bread
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Table 3 Effect of barley flour on the crumb structure (digital image analysis) of bread

REBE @EAAR s, RS Aalag SLRMS
Az /% /mm % /mm & /%
0 497.84+176°  107.4740.15 52374012  2.6940.06°  0.31340.14°
10 480.833223°  101.8330.45°  49.474015°  2.0320.04°  0.430.18°
20 466.1340.61° 91.134012  49.03#021°  2.0820.08°  0.54+40.19°
30 438.2022.30" 84.684021°  46.634031°  1.81#0.05°  0.5540.20°
40 425.60.98° 78.634038°  44.433035%  15430.06°  1.94+40.65°
50 364.63+3.02' 739340387 447740319  1.4340.03®  1.98+0.66%
60 3421641999  68.074049°  43.33+006°  1.38+0.02°  2.5840.15°

E: B AR BFERTFEARE LS (P<005)
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Fig.5 Raw (A~G) and cell (a~g) images of bread with different
added concentrations of barley flour
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