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Abstract

During the pearling process of hull-less barley, protein, lipid, ash and insoluble dietary fiber (IDF) contents
decreased, while soluble dietary fiber (SDF) and P-glucan contents slightly increased. Depending on milling
methods and types of grinding mills used, there were differences in particle size distribution of barley flour.
Flour particle size was smaller in the following order of Fitz mill, Ball mill, Pin mill, Cyclotec sample mill
and Jet mill. Color (brightness) was closely related to the particle size of barley flour. Damaged starch (%) in
pearled barley flour was the highest in Jet mill among different mills. Flours prepared with Cvclone mill and
Pin mill had a reasonable amount of damaged starch. Flour produced by Fitz mill showed the lowest amount
of damaged starch. Scanning electron microscopy (SEM) of the flour samples demonstrated different sizes
and shapes of particles consisting of starch granules and cell wall materials. Damaged starch tended to in-
crease water absorption index (WAI), water solubility index (WSI), and water retention capacity (WRC). Past-
ing viscosity determined by amylograph was relatively high in Pin-milled and Cyclone-milled flours. Viscos-
ity was the lowest in coarsely ground flour by Fitz mill.
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ek due|(FF SHEA 4CelA masiuia A
Yol Abgabich m ARE EaEel ol $4l
Satake Test Mill (Satake Engineering Co., Ltd., Tokyo,
Japan)Z £ ko] Yl o] AF-L 9|3 A
Ahg-shgle).
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Table 1. Chemical composition of whole barley, pearl-
ed barley and pearlings’

Constituents” Whole barley Pearled barley  Pearlings
Moisture 8.7 8.6 15.8
Protein 12.8 10.8 17.3
Fat 22 0.6 6.7
Ash 1.8 0.8 4.8
SDF” 4.8 5.6 6.4
IDF" 11.1 4.2 353
TDF" 15.9 9.8 41.7
B-Glucan 5.4 55 34

"Values are means of duplicate determinations
“% on a dry basis

“Soluble dietary fiber

“Insoluble dietary fiber

*Total dietary fiber
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Table 2. Particle size distribution (%)” of pearled bar-
ley flours prepared by different mills

#hats =] 4 284 A 6 & (1996)

Table 3. Color" of whole and pearled barley flours,
and pearlings

mesh size
Mills

+40  +60  +100 +140 +200 +325 -325
Fitz 125 297 10.6 5.0 33 198 173
Pin 0.4 1.1 7.8 9.1 6.1 41.6 30.6
Cyclotec 0.7 74 118 8.2 39 393 239
Ball 232 172 54 39 24 114 354
Roller - 0.5 266 147 6.8 254 235
Jet - - (L6 14 17.0 283 499

"3() min sieving by a Ro-Tap sieve shaker

ol 2slf ojeirha] 242 gL R o] o] AAH
Sl FaEl Al ofe{rhE] =)ol 9ixtR A E
of Qlol ¥4 FEo] st e ¥ERAM £
A)ahd 2 dr)e] 45 2 AR e wel gzl =27)
7k A2 ek A ") g "ﬂﬂ** A-g-ate] 43 A
I Aed we]7EEo] QI F-E = Table 29} o] A&
7)o} F5ell whe} xfe] -5 viepWlct. Jet millel] o] s F-
M= pajspel ola) =s)s) 21 Algk e 1ol
© 2 Pin mill¥} Cyclotec sample mill®] §}2} =7)7}
zkel 3 Fitz millz} Ball millel] ¢]3F Bel7}F2] 9=k
A7|7F 7V 2 7 o2 Yepyic)

Qe wx= 2UuSel wel N FolE viet
Y ol ey SE2 Jlx BE2E 33}

2 g AHe 7hAstsr A7k

FAE 5 i el ot sixke] =7)eh Helell
g 3g whob siabrh A A FHE oA AE F
#ata] 23 A g7b Ay sbe] webd A g &
k& sdab 2710 qlel AAlRet ZA vebd

ol sh3lo] gl B3] Jet millE 0|4 F-2of ALE-
=o' Jet millell 2l&l ZvlA E45 H2j7bE=
£ A Bybelx] et Algleld e AAle]
slel & ‘1?/]7]"?“’” vl&l oh4 AA AzRE A4
FHokuk Satele 719 ok A7kE =
el Fatek, 2 2o] ZA) of B 9]
T Hy, O]/(I,Juq_g] A HEo] ¢i8kS wh=cly ®
2" w} o)uk. Pin mill2} Cyclotec mille] 7% ®g
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Color and color difference meter2 M xS 233}
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Lo

Whole barley Pearled barley

)
flour” flour” Pearling
L 83.7 90.0 69.0
a 1.11 (.61 2.53
b 10.2 7.29 14.7
AE 10,9 6.56 24.5

"L:100=white, O=black; a: +=red, - =green; b: + =yellow, -=
blue. Means of 5 replications
?Ground by Cyclotec sample mill

Table 4. Color and damaged starch (%) of pearled
barley flours prepared with different grinding mills”

Color value

. Damaged

Mills . b starch (%)
Fitz 88.7 0.92 7.63 3.5
Pin 90.4 1.24 6.64 49"
Cyclotec 89.2 1.00 6.57 53"
Roller 90.1 0.75 7.03 5.5
Ball 9.6 0.54 6.40 38
Jet 91.8 0.65 5.50 15.1°

"Means of 5 replications; Mean values with the same letter

in a column were not significantly different (P<0.05)
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Fig. 1. Scanning electron micrographs of pearled bar-
ley flours A, Fitz; B, Pin; C, Cyclotec; D, Roller; E, Ball;
F, Jet
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Table 5. Water absorption index (WAI), water solu-
bility index (WSI) and water retention capacity (WRC)
of pearled barley flours"”

WRC
Mills WAI WSl

Alkaline  Distilled
Fitz 202.2 5.32 199.5¢ 182.4%
Pin 209.3" 6.42° 220.3" 203.3"
Cyclotec  204.1° 6.09° 205.6" 193.3"
Roller 191.5° 5.33¢ 187.5¢ 174.4r
Ball 211.7" 4.92¢ 196.3¢ 184.1¢
Jet 274.4' 10.13* 300.8° 269.2"

"Means of 3 replications: Mean values with the same letter
in a column were not significantly different (P<0.05)

Table 6. Amylograph data on pearled barley flours
(10%) prepared with different grinding mills

Gelatinization Viscosity (BU)
Mills temp. . 20-min Cool to
('C) %°C Thold soC
Fitz o8 108 308 525
Pin o1 288 4T3 765
Cyclotec 61 270 433 735
Roller 65 183 398 595
Ball 65 170 450 685
Jet 60 223 353 580

c}. Fitz mill2] 3% 530257} 68°CE 71 =
¢} Ball mill#} Roller mill2 65°C, Pin mill#} Cy-
clotec mill& 61°C, “22] 37 Jet mill% 60°CE olA
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