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Effect of High-Protein Korean Malting Barley on Malt Quality
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"Technology Development and Quality Compliance, Oriental Brewery Co., Ltd.
'Sungkyunkwan University, Dept. of Life Science and Natural Resources

This study was carried out to investigate the differences in malt quality between high-protein Korean malting
barley and low-protein Korean malting barley. The average protein content of each area in the 1996 crops was
as follows; The protein content of Doosan-29 from Jeon-Nam was 14.1% (d.b), that of Sacheon-6 from Kyung-
Nam was 13.4% (d.b) and that of Doosan-8 from Je-Ju was 12.8% (d.b). In the micro malting trial for high and
low protein malting barley, the original protein level of the malting barley was not changed and decreased
during germination days. The malt friability of high-protein malting barley was very low, but that of low-protein
malting barley was high. The malt friability of high-protein malting barley was 44.5% and that of low-protein
malting barley was 84.2 %. In proportion to an increase of +1% (d.b) in barley protein, the fine grind extract
of malt was decreased —0.86% (d.b). Economically, it was the most negative factor for high-protein Korean
malting barley. The B-glucan content of high-protein malting barley was higher than that of low-protein malting
barley. Wort viscosity and malt color were increased and Kolbach index was decreased in high-protein malting
barley. Free amino nitrogen and diastatic power for high-protein malting barley were higher than those of low-
protein malting barley. They were the most positive factors for high-protein Korean malting barley.
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Table 1. Comparison of quality between low and high protein
barley

Items Unit Soomyun  Haeryong
Moisture % 13.1 13.6
Protein d.b% 10.46 16.45
1000 Kernel Weight db% 394 382
Mealiness Mealy % 28.0 9.0
Half Glassy % 36.0 37.0
Glassy % 36.0 54.0
Germination Energy % 94.0 97.0
Capacity % 97.0 99.0
Husk Contents % 7.1 9.9
Lightness °L 552 514
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Table 2. Protein(d.b %) variation during germination between low and high protein barley
Area Protein Size G2Day G3Day G4Day G5Day G6Day

Soomyun Low ‘Mixed 10.3 10.1 103 104 10.3
>2.8 mm 10.1 10.3 10.7 10.7 10.7

2.8~2.5 mm 9.7 10.1 9.7 10.1 9.6

2.5~2.2 mm 8.9 9.9 10.2 9.9 10.1

Average 9.8 10.1 10.2 10.3 102

Haeryong High Mixed 16.3 159 16.3 164 16.3
>2.8 mm 159 16.2 16.3 16.6 16.6

2.8~2.5 mm 15.9 16.1 16.2 16.7 16.5

2.5~2.2 mm 16.3 16.0 16.6 16.4 16.8

Average 16.1 16.1 16.4 16.5 16.6

Table 3. The difference in friability (%) between low and high protein barley during germination
Area Protein Size G2Day G3Day G4Day G5Day GbDay

Soomyun Low Mixed 63.1 7277 714 89.3 82.5
>2.8 mm 61.7 67.5 73.6 81.8 78.9

2.8~2.5 mm 67.2 73.0 81.3 89.0 86.2

2.5~22 mm 67.1 75.3 83.2 87.8 89.0

Average 64.8 72.1 774 87.0 84.2

Haeryong High Mixed 312 345 38.7 424 427
>2.8 mm 304 31.9 34.8 40.0 42.6

2.8~2.5 mm 30.1 328 35.0 41.0 432

2.5~2.2 mm 324 374 422 49.2 49.6

Average 31.0 342 37.7 432 445
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Table 4. The difference in fine grind extract %(d.b) of low and high protein barley during germination

Area Protein Size G2Day G3Day G4Day G5Day G6Day
Soomyun Low Mixed 78.8 79.8 80.0 82.0 81.3
>2.8 mm 794 79.2 80.1 81.2 81.3
2.8~2.5 mm 79.9 79.7 809 81.3 80.9
2.5~22 mm 78.7 79.1 802 79.6 79.7
Average 792 795 80.3 81.0 80.8
Haeryong High Mixed 744 74.6 75.0 759 754
>2.8mm 743 75.3 759 759 759
2.8~2.5mm 74.5 74.8 75.6 74.9 754
2.5~2.2mm 73.6 74.5 74.8 747 74.5
Average 742 74.3 75.3 754 753
Table 5. Comparison of B-glucan (ppm) between low and high protein barley during germination ;
Area Protein Size G2Day G3Day G4Day G5Day G6Day
Soomyun Low Mixed 237 107 41 31 36
>2.8 mm 273 115 50 22 31
2.8~2.5mm 238 105 40 29 36
2.5~2.2 mm 216 88 56 33 63
Average 241 104 47 29 42
Haeryong High Mixed 316 188 102 73 101
>2.8 mm 341 27 126 75 100
2.8~2.5 mm 292 167 73 55 67
2.5~2.2 mm 252 130 63 63 77
Average 300 189 91 67 86
Table 6. The difference in viscosity(cp) between low and high protein barley during germination
Area Protein Size G2Day G3Day G4Day G5Day G6Day
Soomyun Low Mixed 1.649 1.517 1.495 1.480 1458
>2.8 mm 1.656 1.539 1.502 1.480 1458
2.8~2.5mm 1.642 1.546 1.495 1.466 1.451
2.5~22 mm 1.635 1.561 1.539 1.595 1.503
Average 1.646 1.541 1.508 1.480 1.468
Haeryong High Mixed 1.991 1.698 1.624 1.573 1.573
>2.8 mm 2.056 1.800 1.610 1.558 1.580
2.8~2.5 mm 1.902 1.675 1.565 1.543 1.541
2.5~2.2 mm 1.815 1.632 1.551 1.573 1.540
Average 1.941 1.701 1.588 1.562 1.559
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Table 7. The difference in diastatic power(wk) between low and high protein barley during germination

Area Protein Size G2Day G3Day G4Day G5Day G6Day
Soomyun Low Mixed 2279 252.1 244.7 3014 281.9
>2.8 mm 2287 2539 272.7 318.7 270.0
2.8~2.5 mm 2232 249.8 278.8 2672 2599
2.5~22mm 208.8 242.0 268.2 281.1 259.7
Average 2222 2495 266.1 292.1 2679
Haeryong High Mixed 4213 360.6 430.0 3927 3983
>2.8 mm 393.0 3377 3955 449.0 4249
2.8~2.5 mm 43538 4379 430.8 473.0 4479
2.5~22mm 396.0 4247 3443 420.7 4114
Average 411.5 390.2 400.2 4339 420.6
Table 8. The difference in Kolbach index(%) between low and high protein barley during germination
Area Protein Size G2Day G3Day G4Day G5Day - G6Day
Soomyun Low Mixed 46.9 472 475 45.0 447
>2.8 mm 464 46.4 457 46.0 454
2.8~2.5 mm 48.5 48.6 50.3 469 46.9
2.5~2.2 mm 513 50.0 48.6 46.6 44.8
Average 483 48.1 48.0 46.1 455
Haeryong High Mixed 389 428 429 40.9 40.9
>2.8 mm 39.1 422 420 428 420
2.8~2.5 mm 39.7 425 40.7 40.7 40.6
2.5~2.2 mm 40.8 417 41.6 443 42.8
Average 39.6 423 41.8 422 41.6
Table 9. The difference in color (EBC) between low and high protein barley during germination
Area Protein Size G2Day G3Day G4Day G5Day Gb6Day
Soomyun Low Mixed 35 34 32 3.0 31
>2.8 mm 33 35 33 29 3.1
2.8~2.5 mm 34 34 3.1 31 32
2.5~22 mm 33 34 34 3.3 3.6
Average 34 34 33 3.1 33
Haeryong High Mixed 3.0 33 34 34 3.6
>2.8 mm 29 33 35 3.6 4.1
2.8~2.5 mm 29 34 34 34 37
2.5~2.2 mm 33 39 4.0 4.1 39
Average 3.0 35 3.6 3.6 38
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Table 10. The difference in free amino nitrogen (ppm) between low and high protein barley during germination

Area Protein Size G2Day G3Day G4Day G5Day G6Day
Soomyun Low Mixed 1854 1775 177.0 165.7 1844
>2.8 mm 181.3 1712 185.1 1799 189.9

2.8~2.5 mm 182.2 186.3 1854 177.0 1824

2.5~2.2 mm 1852 176.8 185.8 168.2 192.0

: Average 1835 178.0 1833 1727 1872

Haeryong High Mixed © 2278 2336 257.8 241.5 2534
>2.8 mm 2175 238.8 2612 262.6 2720

2.8~2.5 mm 2184 2429 245.2 2323 251.6

2.5~22 mm 235.0 2719 255.7 264.5 239.9

Average 2247 2483 255.0 250.2 2542
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