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Preparation of High-Fiber Bread with Barley Flour

Mi Kyung Cho and Won Jong Lee
Department of Food Science, Kang Nung National University

Abstract

Husked barley contained 17.2% dietary fiber and naked barley contained 14.9% dietary fiber. The barley was
ground in a Udy cyclotec mill having a 0.5 mm screen and sieved with a 400-mesh screen (38 m openings).
Coarse material of naked barley retained by the screen, with a weight yield of 54.1%, contained 7.0% soluble
dietary fiber, 13.9% insoluble dietary fiber and 20.9% total dictray fiber. As the naked barley flour level in-
creased in bread baking, the water absorption, mixing time, and loaf weight increased, but the loaf volume de-
creased. Barley flour was added to wheat flour at a replacement level of 10% without a large adverse effect
on bread quality, and the dietary fiber content of bread was increased from 3.0% to 5.0%. The soluble dietary
fiber content was not changed, but the insoluble dietary fiber content was increased during the baking process.
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Fig. 1. Grinding and sieving of barely; Barley (100 g)
was ground in Udy sample mill (0.5 mm screen) and
sieved for 1 hr on a Ro-Tap sieve shaker
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Table 1. Chemical composition of barley (%)

Dry basis
Moisture
Protcin Lipid Ash TDF"
Naked barley 11.3 11.2 2.8 1.8 14.9

Husked barley
Before pearling 10.8 10.4 3.2 1.8 172

After pearling 11.8 9.3 1.8 0.8 7.3
"TDF: Total dietary fiber
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Table 2. Yields and total dietary fiber contents of bar-

1A E3ekalA) Al 280 Al 4 5 (199)

Table 4. Effect of barley flour (fraction B) on bread

ley (%, dry basis) baking
Fraction Particle Yield TDF" Barley bWau?' Ngxing Lloaf Lgalf][
. " absorpti v
size (M) Naked Husked Naked Husked addition Gy miny o
Raw barley 100.0 100.0 149 7.3 Control 54.5 25 660 135.5
Fraction A <38 :1-5 520 6‘3 2‘1 Naked barley
Fraction B >38 54.1 45.0 20. 13.1 10% 355 2.8 640 143.1
Fraction C <38 14.3 99 10.2 3.9 20% 356.5 3.0 560 147.8
Fraction D >38 393 322 29.8 15.0 30% 575 3.3 450 152.6
“TDF: Total dictary fiber Husked barley
10% 555 2.8 633 142.8
20% 56.0 3.0 560 1445
Table 3. Contents and percent increase of dietary fib- 30% 57.0 33 478 146.5

er during processing of barley (%, dry basis)

Percent
increase

Unprocessed flour Processed flour

Material

SDF” IDF? TDF® SDF IDF TDF Total

Naked 49 10.0 149 70 139 209 140
barley

Husked 3.5 38 73 71 60 131 180
barley

"SDF: Soluble dictary fiber

IDF: Insoluble dietary fiber
*TDF: Total dietary fiber

Hel g guejo] odbd e R} 7S
wial, Ak, 8|3 gake] Zhaghchy B gk vk glek

TA0|M7 HeprtRel M=

AHele 2 g3 AlER AMgsla FEE
£ huskE #A[A3}7] $5te] FARE 68%7} =HEs
Aste] A5 2 A3} Udy cyclone mill (sieve
size 0.5 mm)& F-2|&F F sieve (400 mesh screen, 38
um openingsy® Alg3slo] AlojAdfr) T FH-L
2e]slelrt. Sieve ol 9l <2l fraction Bi= & H.

212 A A FA2) 54.1%, 2Kl A9 45%)
& 38}5 e v, fraction BE t}A] E4dla 2 sieve
£ Algsle] Balsk 43 4 ¢l 9l EAlal frac

tion D] 4-§-& 7h7t 39.39%, 32.3%0]‘3\15}(Tab]e 2).
Danielson 5®2] 8 jl0|4] air classificationS ©]-4-3}
of 227t B-glucano] F7-3F ¥-3#2] 8] 16%°]1%
& Zlel w)sh, 2 ARl Aol 7k Fra
w4 o del 21g 5 ek

Aol A8 3reke Hrale) A9 135 -2 fraction
B7]. _/;:_gLAé ]°]H‘n‘ 7.0%, fﬁ_k] Mo])d o 13. 9%,
Z AolAf 209%F IRkt FHew 13l
fraction B7} 484 Alo]A-4 7.1%, 284 Alo)Ad S
6.0%, & Alo) 4§ 13.1%2 shg-atslct. @ At &

#5to] £-2]&} Fraction B2} 7% 98 A &2o| u]3}o]

ye] L4, 2 Re 1.8v) F7}slsich(Table 3).
M E4
Alo] g7t E4-5 ¥e)7}(Fraction BYE Ur}&

o 10, 20, 30% E5tato] AL o wel bR
ol go] F71gtel] oiel 3-F-8(water ab-
sorption), HFEA]ZH(mixing time), ™2 F-A|(loaf
weightly= £7}shsd °L+ "‘ﬂ-"] 331 (loaf volumey= %}
A3} tH(Table 4). FF-F4& B He] 10% H71A
55.5%¢1 A1 30%x,§7}x1 575%2 F7hskslct. Belrks
£ 10% A7) drege] fuls oot 20
m/, ZAxz]we] 79 25 ml 7}43ke] o}, 30% th A

Al gy eluke] Bl 210 ml ZFAskd oA v e w-e
182 mi7} astgch. Wrkgue polucie Fig
el F5-Ele] §hegst ]9 olslabA Adalof et
wo] 3wlol et Ajolv} glerz Wriel el
EE Al AR we) A4S gHo) Wl
wrt ohh daste AEE wolrle god, dAl=
o}5 oz gt AdhE wglch,

Hiw % ot stat
He|7bsg 10% &3ste] whE o) JduiAd i
Table 59} 2}, A3 ol x)2l, 3¢
A8 UrhEe} vl —i’~ Apol & vhebulA] ¢dghe
o}, & Alol4l f greke obeae] 3.0% 43wk
of 8y e)u-o 50%, Bialne 4, 0%3 skt
Al Fo| 4] Tl E] 7 gl Al 538 =213} 2] o]
Ao ks zalg Ash & Ajo]ww 3.1-6.3%%
et el +84 Aoldfe 081.6%, 284 4
ol firiz 2.1-4.7%% FRatlch ¥ AP HeAA 12
VRS 10% Arbsle] A7 W A9 mawo]
Aol g0 2A]s5} Bl23le] 84 1.4%, 284 3.



RS o)47 mAlUH e} Az 705

Table 5. Chemical composition of bread containing
10% barley flour (fraction B)

Table 7. Dietary fiber contents during breadmaking of
10% naked barley flour (%, dry basis)

Moisture Dry basis (%) Dietary fiber Mixing Fermentation Baking
Barley flour % 5
(%) Protein Lipid Ash TDF® SDF 15 18 1.4
IDF? 2.3 30 3.6
2 30.0 135 1.9 1.9 3.0
Control TDF" 38 48 50

Naked barley” 325 13.7 2.0 1.9 5.0
Husked barley”  32.1 13.2 1.9 2.0 4.0

“TDF: Total dietary fiber

“Control: Bread containing 100% wheat flour

“Naked barley: Bread containing 10% barley flour (fraction B)
“Husked barley: Bread containing 10% barley flour (fraction B)

Table 6. Dietary fiber contents of commercial breads
and laboratory barley breads (%, dry basis)

Sample SDF" IDF? TDF”
Commercial

White 1.1 2.1 32

Com 0.8 2.3 3.1

Barley 1.5 33 4.8
Wheat bran 1.6 4.7 6.3

Rye 2.6 36 6.2
Laboratory

Barley 1.4 3.6 5.0

"SDF: Soluble dietary fiber
IDF: Insoluble dietary fiber
?TDF: Total dietary fiber
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"SDF: Soluble dietary fiber
“IDF: Insoluble dietary fiber
*TDF: Total dietary fiber

Table 8. Sensory evalution of breads at 10% re-
placement with barley flour (fraction B)

Fibrous Crumb Overall
material Color”  Appearance® texture” Mouthfeel” preference®
Control 52406 55405 53406 53+05 57105

Naked barley  3.6+1.1°  50+10° 52405 350407 52+1.0
Husked barley 5.4+08* 53+06° 53-+08 50+07 52407

"1=light brown, 7=very dark brown

=very bad, 7=very good

‘“]:coarse, very hard, 7=smooth, extremely soft

“1=abrasive, 7=non abrasive

“=dislike very much, 7=like very much

“Mean + scores standard deviation within columns followed
by the same letters are not significantly different (p <0.05)
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