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Abstract

Korea depends almost entirely on imports for malt, the main ingredient in beer. However, the consumer market for
domestic malt has not developed in Korea because of the prejudice that the quality of domestic malt is inferior to
that of imported malt. This study aimed to analyze the quality of malt from Gwangmaeg (GM) and Hopum (HP),
representative domestic beer barley varieties cultivated under varying nitrogen fertilizer application rates (standard
fertilizer application, 50% increase in application, and 50% decrease in application), and use the findings as primary
data to promote domestic malt consumption. GM’s crude protein and starch contents were significantly (P<0.05)
higher and lower, respectively, than those in HP. With decreased fertilizer application (GM: 14.0+0.8% and HP:
11.4+0.4%), the protein content was significantly lower than that with increased fertilizer application (GM: 15.5+
0.3% and HP: 13.1+1.3%). Although there was no difference in B-glucan content, starch content tended to increase,
indicating quality improvement. Acrospire length, yield, and enzyme titer, quality indicators of malt, increased with
further fertilizer application, whereas friability and Kolbach index increased with decreased fertilizer application. For
wort qualities, filtration time decreased from 36 to 34 minutes in GM and 55 to 42 minutes in HP, with the wort
extraction rate increasing with decreased fertilizer application. These findings showed that decreased nitrogen fertil-
izer application improves the qualities of malt and wort.
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Table 1. Approximate composition of grains from domestic beer barley varieties cultivated under varying nitrogen fertilization

application rates

Cultivar Ni'tr‘oge.n Crude protein Total starch Amylose B-Glucan
fertilization (%) (%) (%) (%)

50% increase D15.5+0.3° 51.7+1.5° 17.8+0.6 4.3+0.1°

Kwang-maeg standard 15.141.4° 52.9+1.2° 17.5£0.4° 4.1£0.1*
50% decrease 14.0£0.8® 52.6+2.2° 18.0£0.2° 4.2+0.1%

50% increase 13.1£1.3% 57.0£2.2* 19.5+0.3* 4.0£0.1°

Hopum standard 12.7+0.9% 57.4+0.3* 19.1£0.1* 4.0£0.1°
50% decrease 11.4+0.4¢ 58.8+1.4° 19.0+0.6 4.1£0.1%

YValues indicate the means of three replications.

a-c Different letters within the same column indicate significant differences (p<0.05).
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Table 2. Quality characteristics of grains from domestic beer barley varieties cultivated under varying nitrogen fertilization

application rates

Cultivar Ni_tr.oge.n IOQ seeds Grain Germination Germ.ination Wat[er Color (EBC)
fertilization ~ weight (g) husk (%)  energy (%) capacity (%) sensitivity (%) L a b
50% increase  "4.8£0.1°  153+0.5*  95342.3" 98.7+0.9" 28.242.0° 54.8+0.4%™ 49+0.1* 16.6£0.1*
Kwang-maeg standard 47£0.1%  154+0.3° 96.2+2.6° 98.2+1.0® 29.14£6.0° 55.0£04®  5.0+02° 16.4+0.5™

50% decrease  4.6£0.0°  16.1£0.2° 97.7+£0.9% 98.2+0.7% 27.4+8.3% 55.3+0.1*  5.1+£0.1* 16.6+£0.2*
50% increase  4.7+0.1%  14.6£0.3° 94.4+1.5* 96.0+0.7%° 15.7+4.3° 54.5+0.3%  44402° 15.7+0.6°

Hopum standard 47+0.1™ 14903  953+3.3° 97.443.0° 17.8+3.0° 543+0.0°  4.5+02° 15.8+0.2"
50% decrease  4.5+0.2°  14.9+0.5™  94.8+1.0° 95.6+1.5 16.6£5.7° 55.0£04"  4.9+£02° 16.5+0.6™

YValues indicate the means of three replications.
a-c Different letters within the same column indicate significant differences (p<0.05).

Table 3. Quality characteristics of malts from domestic beer barley varieties cultivated under varying nitrogen fertilization

application rates

Cultivar Ni}rpggn . Malt Malt acorspire Malt ‘Kolbach Diastatic Friability
fertilization yield (%) length (%) protein (%) index (%) power (WK) (%)

50% increase 79.3+£0.3° 69.6+1.1° 15.5+0.2* 30.7+1.2° 389.1+15.2* 71.6+1.6"

Kwang-maeg standard 77.7+0.6" 75.543.0° 15.0+1.5* 35.6+0.5" 328.5+39.1* 73.4+4.9°
50% decrease 77.9+0.2 68.7+3.2° 13.8+0.8" 35.9+0.1* 262.7+20.9° 76.1£5.1°

50% increase 76.9+1.3° 80.4+1.7° 12.9+1.0° 37.5+0.5° 223.5+42.2% 84.1+1.9°

Hopum standard 76.8+0.7° 77.7£1.8° 12.141.1% 37.9£6.5° 185.5+25.4° 84.3£2.8°
50% decrease 76.7£2.1° 75.6+4.7° 10.7+0.5° 40.0+1.5 163.1£16.2° 84.7+0.9*

YValues indicate the means of three replications.
a-c Different letters within the same column indicate significant differences (p<0.05).
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Table 4. Quality characteristics of worts from domestic beer barley varieties cultivated under varying nitrogen fertilization

application rates

Cultivar Ni.trloge.n Filt.ration time Extract yield Soluble solid content Color
fertilization (min/100 ml) (%, d-b) (%, W/W) (EBC)
50% increase D45.7+2.0° 72.4+0.6° 15.1£0.1° 5.5+0.4°
Kwang-maeg standard 46.2+15.1* 72.9+1.5° 15.1£0.1° 6.240.5"
50% decrease 34.4+5.0° 73.6£0.9° 15.2+0.1° 6.1£1.6
50% increase 54.849.0° 78.9+1.5° 15.7+0.1* 7.3+1.2%
Hopum standard 60.0+0.0° 79.3+0.4° 15.8+0.1* 8.1+1.3°
50% decrease 42.0£14.4® 78.9+0.7°% 15.7+0.1* 8.4+1.5°

YValues indicate the means of three replications.

a-b Different letters within the same column indicate significant differences (p<0.05).
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