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Abstract

Phytic acid content of 6 varieties of Korean barley ranged from 0.94 to 1.17 %. Polishing
of barleys greatly reduced the level of phytic acid. Cooking and autoclaving had little effect
on phytic acid reduction, while ultrasonic treatment removed 57 % of the phytic acid content.
Germination decreased barley phytic acid 24 % and increased phytase activity 9-fold. Phytase
purified by ammonium sulfate precipitation, gel filtration and DEAE - cellulose chromatography
showed an optimum pH of 5.0 and an optimum temperature of 40°C.
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Table 1. Phytic acid content of six barley varieties

YR FAFH A

Phytic Acid( %)®

Variet quishing
Y Yield( %) Before © After
Polishing Polishing

Naked barle :
Ini-4 ’ 70.0 117 0.39°(23 %)

Baikdong 69.8 1.02° 0.422(29 %)

Youngsan 703 0.99° 0.35°(25 %)
Husked barle .

Kangbori . Y 60.0 1.00° 0.34(20 %)

Suwon-227 60.4 0.95° 0.34(22 %)

Olbori 60.8 0.94° 0.279(17 %)

®Data expressed on dry weight basis, Each value is the mean of four replication. Means within
the same letters are not significantly different at (.05 level of probability,
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Table 2. Phytic activity of six barley varieties
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Variety P(-)liShiI:g
Yield( %) Before After
Polishing Polishing
Naked barley '
Iri-4 70.0 51.2% 36.52
Baikdong 69.8 36.5° 24.4°
Youngsan 70.3 37.2° 21.5°
Husked barley
Kangbori 60.0 35.3° 25.3°
Suwon - 227 60.4 39.6° 30.3°
Olbori 60.8 38.7° 21.3° .

-

®Data expressed on dry weight basis, Each value is the mean of four replication. Means within
the same letters are not significantly different at 0.05 level of probability, :
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Table 3. Effect of cooking, autoclaving and ult-
rasonic treatment on phytic acid content of barley

Treatment

Phytic Acid( %)*
Dry barley 0.37
Soaking 0.33
Cooking 0.34
* Autoclaving 0.35
Ultrasonic treatment 0.16

®Mean of four analyses on dry weight basis.
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Table 4. Changes in phytase activity and percent phytic acid during germination of Sacheon-6 barley

Germination Phytate Phytase Activity
Period (%) (#g / min / g barley)

Dry barley 1.00 - 73
Steeped barley 0.97 73
Germinated 1 day 0.95 112

2 0.92 276

3 0.89 344

4 0.86 632

5 0.76 527

Table 5. Phytic acid content of korean malting barley and malt
Variety | Phytic Acid( %)
Barley Malt

Hwangkeumbori 1.11#2 0.81*(73 %)
Hyangmaik 1.08° 0.76*(70 %)
Sacheon-6 Lo7* 0.83*(78 %)
Doosan-12 1.01¢ 0.828(81 %)

2) Mean of four analyses on dry weight basis. Values in parentheses show percent of barley phytic

acid.
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Table 6. Purification of barley phytase®

god o4l ket 5] %

Purification Total Total Specific Puri-
Step Protein Activity Activity fication
(mg) (units) (units / mg) (fold)
Crude Extract 182 23.5 0.13 1
Ammonium Sulfate 48.6 13.7 0.28 2.2
Sephadex G-100 9.0 3.6 0.40 31
DEAE-Cellulose 0.67 2.0 299 23

¥Phytase activity is expressed as x# moles of Pi released / min,
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Fig. 1. Effect of pH of barley phytase activity.
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Fig. 2. Effect of temperature on barley phytase
activity.
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