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Abstract

The contents of water soluble 8-glucan were 1.4~4.0% in grains of 4 recommended
varieties, and 0.3~0.6% in their malt. The g-glucan content was subject to environ-
mental factors such as cultivating region and nitrogen fertilizer level. The f-glucan
content of grains was positively correlated with the viscosity, but negatively with the
protein and total gum contents. The g-glucanase activity was 11.0~20.0 sec as the
reduced flow time in malt of 4 recommended varieties and was also subject to enviro-
nmental factors. B-Glucanase activity showed the highest level after the 6th day
during malting. The 8-glucanase activity in malt was positively correlated with malt
extract, but negatively with the residual g-glucan content. The protein content in malt
was negatively correlated with malt extract, but positively with the diastatic power.
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Fig. 1. Outlines for experimental procedure
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Table 1. Contents of total gum, starchy gum, water soluble f-glucan and other gum substances in

malting barley varieties.

Gum substance

Varieties Water soluble Starchy Other Total
g-glucan(%) gum(%) gums(%) gum(%)
Goldenmelon 2.00 0.49 3.46 5.95
Hyangmack 1.88 0.73 3.49 6.10
Sacheon*6 1.73 1.06 3.70 6.49
Doosan®8 2.48 1.06 3.87 7.41
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Table 2. Water soluble g-glucan content (%) in barley and malt with cultivating regions and
varieties.

T~ __Region Barley Malt
Variety 7\\\ Jinju Haenam Jeju Mean Jinju Haenam Jeju Mean
Hyangmack 3.23 1.98 3.37 2.86%%? 0.39 0.44 0.38 0.40a
Sacheon®6 3.84 3.23 1.41 2.83a 0. 47 0. 46 0.47 0.47a
Doosan®22 3.95 3.46 2.97 3.46a 0.29 0.43 0.52 0.4la
Jeju®l 2.24 2.42 1.49 2.0ba 0.47 0.62 0.34 0.48a
Mean 3.32a 2.77a  2.3la 0. 41a 0.49a  0.43a

v) Mean separation within each column and each row by Duncan’s multiple test at 5% level
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Fig. 2. Variation of p-glucan content in malt-

ing barley and malt with application
levels of nitrogen fertilizer
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Fig. 8. Changes of g-glucanase activity in malt
during malting
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Table 3. B-Glucanase activity(Reduced flow ti-
me, sec) in malt with cultivating re-
gions and varieties.

Region .
) Jinju Haenam Jemu Mean
Variety

Hyangmack 11.0 11.0 17.0 13.0a”
‘Sacheon®6 18.0 19.0 19.0 18.7b
Doosan*22 16.0 16.0 15.0 15.7ab
Jeju®*1 15.0 17.0 19.0 17.0b
Mean 15. 0a 15.82 17.5a

¥) Mean separation within each column and
each row by Duncan’s multiple range test at
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Fig. 4. Variation of p-glucanase activity in
malting barley with application levels

0,
5% level of nitrogen fertilizer
Table 4. Quality characteristics of 4 varieties of malting barley
1,000 kernel Water soluble . : . Total
Varieties weight B-glucan St%rch Crugg gt;)t)em Vlscggsty gum
&) (%) (%) -b% (cSt (%)
Goldenmelon I * 51.4 2.07 54.4 12.51 2.98 4.74
33.0 1.92 50.0 12.95 2.96 6. 77
Hyangmack [, 46.8 2.15 54.4 14.00 3.43 5. 87
S 30.6 1.61 51.2 14. 45 3.03 6. 39
Sacheon®6 I, 47.4 2.00 49.6 13.62 2.63 6.47
S 31.7 1.33 43.9 14.65 2.39 6. 63
Doosan*6 L 53.2 2.91 51.4 12. 89 4.33 4.08
S 34.9 2.04 49.8 13. 67 3.23 7.05
*, : Large size (>2.5mm) of grain
S : Small size (2.5~2.2mm) of grain
Table 5. Quality characteristics of malt from 4 varieties of malting barley
-Glucanase Water a-Amylase 1 .
Vuites | gieiviy ™ somble | Crade Kolbach il Dissatc ppeer Mor
educe ow f-glucan glucose gr. o %
time, sec) (%) d-b%) (%) malt 100gr.) CWK) 7 (eSt)
£ Goldenmelon L * 36.0 0.32 11.97 39.3 36.5 261 70.5 1.33
31.9 0.41 12.68 39.2 42.9 319 67.1 1.30
Hyangmack L 16.9 0.82 13.19 29.4 35.8 288 68.2 1.36
S 20.8 0.54 14.18 29.9 46.4 319 61.4 1.33
‘Sacheon*®6 L 28.8 0.50 13.60 26.7 31.4 282 68. 8 1.44
S 11.8 0.81 14.53 35.4 31.7 313 63.5 1.36
Doosan®8 L 27.2 0.56 12.78 28.6 40.9 240 72.8 1.37
S 27.8 0.56 12.96 36.2 56.4 273 69.5 1. 30
*L, : Large size (>2.5mm) of grain
S : Small size(2.5~2.2mm) of grain
o] 17.58= s14 &2 EHES n9m, FMMR 3) BARES] BZ: HIREY #bd = S-gl-

o] 7]-21— 10,

g e 15085 mgot 4 MRS E
el HER R de(Table 3).
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Table 6. Correlation coefficients among various qualities in barely and malt (M=16)

Quality ﬁ_Bglr&an ﬁ—gl\l/ign ,B—g%ignase
Barley 11(000 . 0. 796%* —0.197 0.398
ernel weight
B-Glucan — —0. 226 0.453
Starch 0. 369 —0.099 0.191
Protein —0. 667+F 0. 757 —0. 891**
Total gum —0. 729%* 0.214 —0.288
Viscosity 0. 895%* —0.016 0.181
Malt B-Glucan — — —0. 936**
Extract 0. 926** —0. 402 0. 645%*
Protein —0. 639** 0. 640%* —0. §22+*
Kolbach index —0.305 —0. 380 0.342
Diastatic power —{. 829%* 0.220 —0.434
a-Amylase 0.151 —0.143 0.181
Wort viscosity 0.148 0.224 —0.170
* Significant at the 59; level
#% Significant at the 1% level
naset= WREA A k8l WA= \mEs HEh uE =& HEAA & BES A ﬁii v+
< t}(Fig. 4). Bltth, & Bl 4 a-amylaseffiitd 31.4~56.
4dunitg =z, ZHHHEEE 1.30~1 44cStM }. a-
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Ee g9 M Zeul, ot p-glucanaseiEHE
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Table 7. Correlation coefficients among protein,
extract and diastatic power in malt(M

=16)

Quality Extract Diastatic power

Protein —~Q. 785%*

Extract —

0. 605**
—0.916**

** Significant at the 1% level.
¥ &%
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