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Abstract

Using milled barley of four varieties Olbori, Youngsan-bori, Sacheon 6, and Suwon
228, the barley proteins were fractionated by the Osborne method and the modified
Osborne method. Two fractionation methods were compared. There was a steady
increase in the amount of nitrogen extracted as NaCl concentration increased,
reaching a maximum at 0.5M NaCl and the extraction of nitrogen by 0.5M NaCl
reached a maximum at 22°C. Alcohol-soluble fraction was least extracted by 70%
(v/v) ethanol at 4°C and most by sequential extraction with 50%(v/v) propan-1-ol
alone followed by 50% (v/v) propan-1-ol plus 29 (v/v) 2-mercaptoethanol. Nitrogen
was least extracted between pH 4 and 6 and most extracted at higher pH than 10.
The modified Osborne fractionation of the protein complex in the four barleys showed
that the salt-soluble nitrogen accounted for 21.49% to 24.19%, hordein-] varied
from 30.495 to 43.49;, hordein-1 varied widely from 9.3% to 19.59 and borate
buffer-soluble glutelin content ranged from 17.19% to 23.7%
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Table 1. General composition of milled
barley (d.b.%)

Total
Variety Moisture Protein Fat Carbo- Ash

hydrate
Olbori 11.3 12.2 1.5 852 1.1
Youngsanbori 12.0 12.0 1.6 853 1.1
Sacheon 6 11.9 12.4 1.2 85.6 0.8
Suwon 228 12.2 10.0 1.1 88.0 0.9
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Fig. 1. Flow diagram of the Osborne fractionation
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Fig. 2. Flow diagram of modified Osborne fractionation
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Table 2. The extraction of hordein in alcohol
water mixtures
20
O- K{ 9% total Ne
Horde-
D Solvent Horde- Horde- in-] -+
in-I in-1 Horde-
g in-1
3
215 70% ethanol 26.6 20.0 46.6
3]
Ea 4°C 50% propan-1-ol 35.6 13.1 48.7
E 559 propan-2-ol 31.5 21.9  53.4
5 70% ethanol 28.1 24.0 52.1
210} 22°C 50% propan-l-ol 37.0 22.2  59.2
®R [ 559 propan-2-ol 31.6 25.7  57.3
1 Lﬁ. pu
0.5 1 2 70% ethanol 36.8 24.6 61.4
NaCl CONCENTRATION{M) 60°C 50% propan-l-ol 52.0 21.3  73.3
55% propan-2-ol 37.6 25.5 63.1

Fig. 3. Extraction of nitrogen from defatted
barley flour (var. Olbori) by aqueous
solutions of differing molarity at 4°C.
Milled and defatted grain (lg) was
magnetically stirred successively with
2%x15ml NaCl solution followed by
1Xml water.
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Fig. 4. Effect of temperature on the extraction
of nitrogen by 0.5M NaCl.
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It is expressed as the percentage of the total
nitrogen in the lyophilized residue remaining
after the extraction of salt soluble protein.
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Fig. 5. Nitrogen solubility profiles of barley
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Table 3. Nitrogen distribution of Osborne fractions

Variety Salt-soluble proteins Hordein HOAc glutelin  Residue Total N recovered
Olbori 16.0 19.1 9.8 52. 4 97.3
Youngsanbori 22.7 25.2 12.8 30.9 91.6
Sacheon 6 19.5 19.3 7.4 52.9 99.1
Suwon 228 20.8 23.3 6.4 46.1 96. 6

* N in each fraction is expressed as a percentage of total protein

Table 4. Nitrogen distribution of the modified Osborne fractions

Salt-soluble Total N

Variety proteins Hordein- | Hordein-[I BB-glutelin  Residue recovered
Olbori 21.9 33.8 19.5 19.8 4.8 99.8
Youngsanbori 23.8 43.4 9.3 19.0 4.5 100.0
Sacheon 6 21.4 40.7 15.4 17.1 4.9 99.5
Suwon 228 24.1 30.4 15.6 23.7 3.6 97.4

* N in each fraction is expressed as a percentage of total protein.
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