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Effects of Enzyme Treatments on Quality and Yields of Barley Tea
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Abstract

In order to improve the quality and yields of barley tea(water extracts), enzymatic hydrolysis
was carried out with using three kinds of mixed enzymes of a-amylase, §-amylase and protease.
The barley treated with enzymes were the crushed, soaked and slightly roasted(light brown)
Youngsanbori(hulless) and the physical, chemical and sensory characteristics were investigated.
The results showed that enzymatic hydrolysis caused a signigicant increase in solid yields (80%)
of barley tea, particularly with the mixed enzyme 5,000 which has higher activity of a -amylase
than the other enzymes. The intrinsic viscosity of barley tea was reduced by enzymatic hydrolysis
as the value of dextrose equivalent increased. The Hunter L, a, b values was lower for the enzyme
treated barley tea but showed not significant difference with reaction time. The organoleptic
evaluation clearly showed that both intensity and acceptability of odor and taste was markedly
increased. The roasted nutty, and sweety odor and taste were particular in increase by mixed en-
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Table 1. The activity, optimum temperature and pH of
mixed enzymes used

Optimum . .
Enzyme ——— Activity {unit/g)
Temp. pH
a -amylase 30,000
Mixed enzyme 1,000 60°C 4.5 £ -amylase 3,000
protease 1,000
a -amylase 40,000
Mixed enzyme 2,000 50°C 7.0 B8 -omylase 2,000
protease 25,000
a -amylase 150,000
Mixed enzyme 5,000 55°C 5.0 £ -amylase 5,000
protease 1,000
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Fig. 2. Changes in solid yields affected by boiling and
enzymatic reaction time with various mixed enzymes.
(®@—®: mixed enzyme 1,000, ¢ -¢; mixed enzyme 2,000,
i -W; mixed enzyme 5,000)
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Table 2. The amount of supernatant, dextrose equivalant, sedimented layer and turbidity (absorbance at 590 nm) of

light brown roasted Youngsan-bori barley tea

Enzyme Dextrose Amount ofals Sedmented®
Enzyme treated time equivalent supernatant volume Turbidity
(min) (mh) (ml)
Control — 2.19 20 0.2 0.812
Mixed enzyme 1,000 10 6.80 30 0.1 2.724
20 7.99 32 0.1 2.718
30 8.21 35 0.0 2.670
40 8.81 36 0.0 2.634
Mixed enzyme 2,000 10 3.15 27 0.1 3.204
20 3.59 30 0.1 3.090
30 3.82 31 0 3.048
40 4.29 32 0.4 2.842
Mixed enzyme 5,000 10 7.99 39 0.0 0.440
20 9.33 41 0.0 0.435
30 9.50 42 00 0.431
40 9.84 43 0.0 0.416

a) Supernatant volume of barley tea after centrifugation at 7,840gfor 20 minutes from 5g barley and 50 ml distilled water.
b) Sedimented volume of barley tea in 10 mi cylinder after incubation for 24 hrs at 4°C.
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Fig. 4. Changes in intrinsic viscosity of barley tea affected by temperature treated with various mixed enzyme .
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Table 3. Munter color values of barley teas treated with
various mixed enzymes

Enzyme Hunter color values
Enzyme treated time

{min) L a b

Control 0 18.1 4.8 7.7
Mixed enzyme 1,000 10 17.0 3.8 7.5
20 15.4 2.7 5.9

30 17.4 3.7 7.0

40 15.8 4.1 6.3

Mixed enzyme 2,000 10 19.5 4.4 8.3
20 19.5 4.4 7.6

30 17 3 4.1 7.1

40 19.8 4.3 8.6

Mixed enzyme 5,000 10 g1 -0 3.9
20 83 -0. 39

30 91 -0.1 4.6

40 8.3 -0.1 3.9
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Table 4. The sensory scores the odor and taste of light brown roasted barley teas treated with various

mixed enzymes at 55°C.
Discription Mixed enzyme Enzyme treated time (min)

10 20 30 40

1,000 3.4b* 5.00 5.0° 5.20b

Total acceptability 2,000 4.40b 4.9¢ 5.1@ 4.7b
5,000 4.9° 5.3¢ 5.20 5.9°

1,000 4.40 4.50b 4,300 4.9

Roasted 2,000 2.70 3.8° 3.9 4,20
5,000 4.9° 5.3 5.1 5.99

Odor 1,000 3.3° 4.50b 4.40 4.800
Sweety 2,000 2.5b 3.60 3.90 3.90
5,000 4.69 5.0° 4.8 5.6°

1,000 3.2¢ 4.5¢ 4.50 4.6%

Burnt 2,000 3.99 4.0° 3.89 3.90
5,000 3.1@ 4.4° 4.99 5.0°

1,000 3.3° 3.8° 4.00b 4.1b

Cooked 2,000 3.50 3.7t 3.5 3.76
5,000 4.40 4.6° 4.59 5.90

1,000 3.3° 4.8° 5.20 5.40

Total acceptabiity 2,000 3.10 5.1@ 5.10 4.99
5,000 5.00 5.00 5.3 5.92
1,000 3.0 4.39 4.30 4.6%

Sung-nyung 2,000 2.4b 4.00 4.10 420
5,000 4.4° 4.7° 4.5¢ 5.7¢
1,000 3.0 4.8° 4.6° 5.00b

Taste Roasted 2,000 3.0b 3.8b 3.90 4.60
5,000 4.49 4.8° 4,79 6.1¢9

1,000 3.2¢ 4.8° 4.5° 5.1°

Burnt 2,000 3.19 4.69 4.99 4.59
5,000 2.3¢9 3.0° 4.59 4.9
1,000 3.3% 5.09 5.10 5.39%

Sweetness 2,000 2.7° 4.20 3.8° 4.3%
5,000 4.6° 4.8° 5.0° 5.7¢

*means within columns followed by the same letters are not significantly different at the 5% level according to

Duncan’s multiple range test.
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