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Changes in Chromatographic Fractionation and Composition of the Proteins
of Malting Barley Grain during Germination
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Abstract

Changes in protein distribution, eletrophoretic patterns and amino acid composition were investigated
during germination of malting barley. Fractionation of the protein complex in ungerminated malting
barley resulted in a higher hordein fraction but less glutelin fraction of the protein complex in unger-
minated malting barley resulted in a higher hordein fraction but less glutelin fraction as compared
to germinated malting barley. As germination proceeded, NPN, globulin and glutelin fractions continued
to increase, accmpanied by decreases in albumin and hordein fractions. The electrophoretic pattern
of malting barley proteins showed three bands (molecular weight range of 15,000~41,000 daltons)
in albumin fraction, five bands (19,000~-61,000 daltons) in globulin fraction, five bands (18,000~ 56,000
daltons) in hordein fraction and four bands (20,000~47,000 daltons) in glutelin fraction, exhibiting
quantitative changes in each fraction during germination. Amino acid analysis showed that glutamic
acid, histidine, aspartic acid, serine, glycine, valine, alanine and leucine were major amino acids of
proteins in malting barley grains. Glutamic acid increased slightly, but other amino acids showed

no definite trend as germination proceeded.
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Fig. 1. Flow diagram of modified Osborne fractionation
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Table 1. Protein distribution of malting barley germina-

tion (%)
Days of germination
Fraction - - T o -
0 1 3 5 7

Albumin 18.6 16.0 144 14.2 12.5
Globulin 154 224 30.1 371 36.4
Hordein 23.2 22.8 15.6 14.4 10.8
Glutelin 82 10.5 12.0 11.0 124
Residue 24.3 12.6 11.2 9.6 8.5
Nonprotein 52 109 128 110 165
mtrogen
Total 94.9 95.2 96.1 97.3 97.1
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Fig. 2. SDS-PAGE electrophoretic patterns of malting
barley proteins

Each figure in the bottom represents a germinating pe-
riod. S: Standard proteins. Molecular weight of standard
proteins from bottom to top; 14,400. 21,000, 31,000,
45,000, 66,200, 92,500 daltons.

hol &34 whud <<l prolamin#} 7] e} xhul Dol #]3= vhe
ghg vhepigl o, oy} sl aet NPN ek
Alds gohste] wbol 89 o] Felly: Fubw el 40% o]
A7hA| & 2hshsd oo prolamind A 2] Afep vy B
o} ol xfsle AEE Ho]Fgich ofb&e| Tsai %'w'f
S g whol 4] 7] 4= %ol prolamin(zein)o] =A 74
ghub oy woarElgl o, Dalby St oyl owe, 2ol
Fu Y fely) woldlds St prolamin F-Eo| =4
|

o
e g J#.;LLfsuL %}01

Gaah 4 olof meresl ol gl
ge goiz bgol mpel ¥4e
e EqlA A ER

Folir /)iol FxA

M7|AdE pattern
Osborne 2] wbaf8
PhastSystem'™eoll 2] &} electrophoretic pattern—,% Fig. 2

iajsfo] q1e 2k ¥ ¥

A &

st g, ols 4

R Pkl W E v -
AEdl7] 9)slo] (S-300 densitometer s o] 83403 sca-



4 gharA) Evheka ] Al 24 W A 1 & (1992)

ABSORBANCE

MIGRATION
()

Fig. 3. Densitometric tracings of the reduced albumin
fraction
S; standards of molecular weight, W0; ungerminated
seeds W1, W3, W5, W7; seeds germinated for a period
of 1 day, 3 days, 5 days and 7 days, respectively
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Fig. 4. Densitometric tracings of the globulin fraction
S. standards of molecular weight, SO; ungerminated
seeds, S1, 3, S5, S7; seeds germinated for a period
of 1 day, 3 days, 5 days and 7 days, respectively
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Fig. S. Densitometric tracings of the hordein fraction
S; standards of molecular weight, ALO; ungerminated
seeds, AL1, AL3, AL5, AL7; seeds germinated for a pe-
riod of 1 day, 3 days, 5 days and 7 days. respecti-
vely

Table 2. Amino acid composition(g amino acid/100g
protein) of malting barley proteins during germina-
tion

Days of germination
Amino acids e

1 3 5 7
Asp 6.5 6.4 6.3 6.8 6.7
Thr 4.7 4.5 45 4.1 4.7
Ser 6.8 6.2 6.1 5.8 6.4
Glu 26.1 27.1 26.2 26.6 265
Pro 3.0 3.1 2.9 3.3 3.5
Gly 7.8 7.6 7.6 7. 7.2
Ala 6.4 6.3 6.3 6.1 6.3
Cys 0.7 1.0 0.8 1.3 0.8
Val 6.5 6.3 6.1 6.5 6.5
Met 0.8 13 1.3 1.2 1.2
lle 3.8 3.8 34 3.8 4.0
Leu 7.2 7.2 6.7 7.1 7.2
Tyr 1.1 1.7 2.2 14 1.3
Phe 3.7 4.5 5.1 54 4.7
His 8.0 6.4 8.3 7.4 7.1
Lys 4.3 4.1 4.3 4.2 4.2
Arg 2.6 25 1.8 1.9 1.7
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Fig. 6. Desitometric tracings of the glutelin fraction
S; standards of molecular weight, AKO; ungerminated
seeds, AK1, AK3, AK5, AK7; seeds germinated for a
period of 1 day, 3 days, 5 days and 7 days, respecti-
vely
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