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ABSTRACT This study was carried out to investigate the
suitability of colored barley in malting and brewing properties
and the possibility of utilizing pigments in colored barley
as functional components in malting and brewing products.
Purple and blue barley grains contained anthocyanins. However,
about 80% and 20% of anthocyanins in the purple and blue
barley grains, respectively, were lost during the steeping process.
In malts, only 0.4~4.2% and 58.3% of anthocyanin in purple
and blue barley grains, respectively, were remained. Wort color
value was not affected by lemma color of black barley. In
wort made from black barley, the color value was higher
as its soluble nitrogen content higher. Anthocyanins were
not found in wort and beer brewed from malts of purple
and blue barley. The color value (EBC unit) was higher in
wort and beer made from malts of purple and blue barley
than those made from malt of the control variety, Hopum.
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Table 1. The mobile phase gradient condition of HPLC analysis
for anthocyanin content of colored barley, malt and

wort.
Time (min.) Eluent A’ Eluent B
0 75 25
10 73 27
44 67 33
50 0 100
"A: 5% formic acid, B: water : acetonitrile : formic acid =

50 : 45 5 (v/vIv)
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Table 2. Agronomic characteristics of two-row hulled barley varieties.
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Variety Asorment 00 TSR coment proteia Pelucan Geminaion

>2.5 mm <2.2 mm weight (g) (%) (%) (%) (%)
12455+DSSR 66 9 522 20.3 11.3 4.9 99
Abyssinian-49 47 15 51.7 21.1 10.9 4.2 98
Aleppo 1 71 7 47.0 21.9 10.6 5.8 99
BM 4-70 51 16 40.8 223 11.6 4.7 99
BM 6-36 68 8 43.0 21.8 10.0 6.1 88
China col. 82 4 50.0 19.8 10.9 4.8 100
D.S.B-10-2 85 4 46.8 21.1 10.4 53 93
D.S.B-60 67 7 43.8 21.1 114 5.5 98
D.S.B-62 58 12 43.5 223 12.9 53 94
D.S.B-63 73 4 43.1 21.6 12.3 5.2 97
D.S.B-71 49 23 43.5 21.9 9.9 43 69
D.S.B-88 89 2 45.6 222 12.7 5.0 96
D.S.B-135 81 5 43.5 224 10.2 4.1 99
D.S.B-263 41 25 43.1 20.8 11.3 5.0 78
D.S.B-326 67 10 43.7 20.5 11.6 52 92
D.S.B-384 56 15 46.3 222 10.4 4.6 98
D.S.B-425 76 6 53.6 21.1 10.9 4.8 97
D.S.B-459 46 16 423 20.6 10.4 4.6 95
D.S.B-499 68 10 45.6 20.7 10.0 4.7 97
D.S.B-503 53 14 42.4 22.9 10.5 4.0 76
D.S.B-547 89 2 46.8 19.0 12.5 4.7 99
DATA T618 turkey 54 55 19 45.5 223 10.5 4.4 93
E 384/7 17 32 38.8 20.7 11.1 44 96
Fidel 51 9 41.5 20.9 11.2 52 96
Hanna 53 15 44.1 22.1 12.0 53 88
Harlan J.R.456 57 15 51.0 22.4 9.2 4.0 97
IT 020396 88 2 453 20.9 12.3 5.0 97
IT 020501 38 23 43.8 18.9 9.5 39 100
IT 020530 29 33 40.1 19.7 9.2 43 100
Many twin kernels 42 16 43.4 20.8 12.1 5.0 97
Marys pride and joy 85 4 47.1 17.7 10.9 4.2 95
NN 81 3 50.0 18.4 10.2 5.0 99
PI 361913 82 2 447 20.6 11.6 4.8 97
Quetta 2 52 15 44.6 222 10.9 3.8 95
Samra 65 12 44.1 21.7 12.0 53 97
SLB 42-64 62 9 434 21.6 12.1 52 94
Sort nikkende 52 15 47.4 19.7 92 3.8 98
Suwon 403 39 21 30.5 22.1 10.2 5.0 100
Tadmor 54 17 42.7 22.2 11.9 5.5 97
Turkey 82 65 9 443 21.3 9.5 4.4 88
Volga 53 8 41.7 20.6 11.2 5.1 99
Westolery well 80 4 53.2 224 10.9 4.8 100
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Table 3. Changes of anthocyanin content in barley grain and
malt during the malting process.

After steeping

Grain for 42 hours Malt
1g/g
Chyo R 840.5 (1?;‘0'2) (0.:‘)‘/3)
Iksan 416 205.3 (479‘VZ) (4.280'/2)
Shiras 1468.5 (1?270'/(:) (1'1150'/5)
Btz 224 Blue nubet  461.9 (;(338"2) (52862(;))

C D

Fig. 1. Colored barley grains and malt in the malting process.
A: Chyo R (covered, purple), B: Iksan416 (covered, purple), C: Shiras (naked purple), D: Btz 224 Blue nubet (naked, blue)
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Fig. 2. Relationship between soluble nitrogen content and color
value of wort.
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Table 4. Properties of wort and beer brewed with colored barley malt.

Color Anthocyanins
Variety E(’itfr)‘;‘)ct Alg)z‘)wl (EBC Units, 430 nm) content (1g/g, 520 nm)
Wort Beer Wort Beer
Chyo R 83 3.9 4.5 5.1 0.96 -
Iksan 416 7.7 3.6 6.4 7.2 1.04 -
Shiras 8.7 4.1 7.1 9.2 0.98 -
Btz 224 Blue nubet 9.4 4.5 12.6 17.5 0.94 -

"The sugar content is expressed in units of grams of sugar per 100 grams of wort equivalent to % w/w and called, in the

brewing industry, “degrees Plato” (abbreviated °P)

Table 5. Properties of wort and beer brewed with common malt and purple barley bran.

Color value Anthocyanins
Extract Alcohol (EBC Units, 430 nm) content (¢g/g, 520 nm)
(°P) (%)
wort beer wort beer
Hopum malt 50 g 8.3 3.9 6.6 8.5 - -
Hopum malt 50 g
+ Purple barley bran 1 g 8.4 4.0 7.9 9.8 1.04 0.99
Hopum malt 50 g
+ Purple barley bran 3 g 8.6 4.1 10.4 12.8 5.26 2.24
Hopum malt 50 g 8.5 4.0 132 14.1 8.24 3.04

+ Purple barley bran 5 g
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