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Cooking and Milling Characteristics of
Several Barley Starch Isogenic Lines

Hyon Suk Song* - Hong Suk Lee* and Tae Young Chung**

ABSTRACT - The relationships among the endosperm structure, physico-chemical characteristics
and cooking and milling properties were examined in this study by using the isogenic lines which
have the same genetic background except starch characteristics. The isogenic lines were bread by
combining three pairs of genes, of waxy or non-waxy, fractured or round starch granule, and
shrunken or plump endosperm,

Although grains weight and chemical compositions of the endosperms did not differ widely, but
cooking qualities, amylose contents, B-glucan viscosities were significant differences between
isogenic types. Water absorptions and expansibilities were highest in waxy lines, and lowest in
fratured starch granular lines; the smaller the seed sizes were, the higher the water absorptions
were. Mixogram pattern of cooked barley varied with the starch properties and milling properties
were excellent in fractured granular lines, whereas those properties of the waxy and shrunken en-
dosperm lines were not good.
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Table 1. Grain weight, cooking quality, whiteness, ash, protein, amylose and f-glucan viscosity of

the pearled barleys of four isogenic lines

1000 Water
Isogenic grains B-glucan White- absor- Expansi-  Soluble
lines weight Ash Protein  Amylose viscosity ness ption bility solid

(gr) (%) (%) (%) (cSt) (%) (%) (%)
Nubet 25.2 0.84 6.6 20.5 7.2 40.2 226 415 9.8
Franubet 24.7° 0.89 7.2 20.7 4.6 50.2 225 416 12.6
Wanubet 24.6 0.84 7.1 6.4 22.1 45.4 247 445 8.9
Wafranubet 22.8 0.79 7.0 6.2 8.5 4.7 250 454 12.4

Table 2. Correlation coefficients between cooking quality and physicochemical properties of the

pearled barleys of four isogenic lines

Characteristics (1) (2) (3) (4) (5) (6) (7)
(1) 1000 grains 1
weight
(2) Water —0.703* 1
absorption
(3) Expansibility  —0.550* 0.940™ 1
(4) Soluble solid —0.199 —0.113 —0.217 1
(5) B-glucan 0.200 0.230 0.319 —0.873*
viscosity 1
(6) Ash —0.048 0.489 —0.682" —0.525 —0.525* 1
(7) Protein —0.086 —0.173 —0.202 -0.592* -0.538* 0.597* 1
(8) Amylose 0.159 —=0.730™ —0.815" —0.322 —0.538* 0.699* 0.124

* = . Significant at the 5 and 1% levels of probability respectively.

Table 3. Grain weight, cooking quality, ash, protein, amylose and g-glucan viscosity of the pearled
barleys of four isogenic lines separated by the size of grains

1000 Water
Isogenic Grain grains absor- Expansi-  Soluble B-glucan
lines size weight ption bility solid Ash Protein  Amylose  viscosity
(gr) (%) (%) (%) (%) (%) (%) (cSt)
Nubet *L 30.5 219 381 10.2 0.79 5.7 21.7 10.4
S 19.2 240 405 11.1 0.86 5.8 21.5 8.7
Franubet L 32.1 212 353 12.5 1.00 7.2 23.9 3.1
S 21.0 223 368 12.6 1.09 7.6 24.2 2.7
Wanubet L 30.7 232 410 9.5 0.78 6.6 9.0 20.5
S 19.7 262 437 10.7 0.83 6.2 8.8 14.7
Wafranubet L 26.3 241 417 12.9 0.79 6.7 1.1 3.9
S 18.0 254 444 11.8 0.79 7.3 11.9 4.2

*L : Large, S : Small
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Table 4. Variances of the pearled barleys properties including 1000 grains weight, cooking quality,
ash, protein, amylose and g-glucan viscosity analyzed with two factors of grain size and

isogenic type

Mean sum of square(Variance)

Source Degree

of of

variation freedom grains Water Expansi- Soluble Ash Amylose B-glucan
weight abs. bility solid viscosity
(gr)

Total 15

Grain size 1 435, 7= 1406.2* 2185.5* 0.39 0.0116 0.1 14.2

Isogenic type 3 13.7 852.5* 4143.2* 6.0 0.0555* 221.0 178.8*

Interaction 3 2.0 68.7 1.0 0.0016 0.2 7.4

Error 8 0.3 311 0.27 0.0001 0.5 0.07

* *= : Significant at the 5 and 1% levels of probability respectively,
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Table 5. Grain weight, ash content, protein
content and B-glucan viscosity of the
barley grains of eight isogenic lines

1000 - Ash Protein f-glucan
Isogenic lines grains viscosity
weight (%) (%) (cSt)
(gr)
Nubet 40.0 1.72 8.8 6.9
Franubet 39.0 1.75 10.9 4.1
Wanubet 41.8 1.72 9.1 16.1
Wafranubet 37.8 1.83 10.0 6.3
Binubet 34.4 1.90 11.4 11.8
Bifranubet 35.0 2.03 11.0 7.7
Biwanubet 3.1 1.92 1.1 20.4

Biwafranubet  28.0 2.10 12.3 36.5
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Table 6. Yields of milling fractions of shrunken endosperm isogenic lines of barleys milled with

Biihler experimental mill

(%)
Fraction B B2 B3 Ri R2 R3 Shorts Bran Total Recovery
Isogenic lines flour
Binubet 3.1 5.2 34 19.8 12.9 9.2 13.9 32.6 53.5 94.8
Bifranubet 3.7 4.5 2.6 19.0 15.9 12.7 19.8 21.9 58.3 98.1
Biwanubet 2.6 5.1 34 15.1 10.6 7.4 12.9 43.0 44.1 96.7
Biwafranubet 31 4.5 4.8 15.6 12.1 9.3 15.6 34.9 49.4 98.2

* B : Break flour, R : Reduction flour.
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Table 7. Ash contents of milling fractions of eight naked isogenic lines of barleys milled with

Biihler experimental mill

(%)

Fraction Bi B2 Bs Rz Rs Total Shorts Bran
Isogenic lines flour
Nubet 1.28 - - - 1.59 1.34 2.97 2.46
Franubet 0.97 0.93 1.16 0.88 1.45 1.66 1.13 3.56 2.84
‘Wanubet 1.77 1.49 1.37 1.35 1.62 1.83 1.54 2.80 2.25
Wafranubet 1.62 1.72 1.44 1.28 1.4 1.55 1.45 2.34 2.23
Binubet 2.07 1.63 1.38 1.40 1.71 1.69 1.58 2.76 2.23
Bifranubet 2.74 2.31 1.73 1.71 1.87 1.93 1.91 2.52 2.03
Biwanubet 2.42 1.97 1.45 1.71 2.00 1.92 1.87 2.66 2.02
Biwafranubet 2.63 2.12 1.77 1.70 1.92 1.94 1.90 2.62 2.25
Mean 2.03 1.74 1.47 1.43 1.72 1.79 1.59 2.78 2.29
Non-Waxy 1.93 1.62 1.42 1.33 1.68 1.76 1.49 2.95 2.39
Waxy 2.22 1.94 1.55 1.56 1.79 1.80 1.69 2.61 2.19
Round 2.09 1.70 1.40 1.49 1.78 1.81 1.58 2.80 2.24
Fractured 1.99 1.77 1.53 1.39 1.67 1.77 1.60 2.76 2.34
Plumped 1.45 1.38 1.32 1.17 1.50 1.68 1.37 2.92 2.45
Shrunken 2.47 2.01 1.58 1.63 1.88 1.87 1.82 2.64 2.13
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