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Abstract

The a-amylase inhibitor from naked barley was purified by DEAE-celluiese, Concanavalin-A sepharose and
superose 6 column chromatography, and confirmed by capillary electrophoresis. The purified @-amylase inhi-
bitor showed a single band of 29KD in molecular weight when estimated by the SDS-PAGE. 145 purity was incr-
eased by 12-fold as compared to its crude extract, and its specific activity was found to be 336.7units/mg. The
major amino acids of the a-amylase inhibitor from naked barley was appeared to be glutamic acid, aspartic
acid and arginine. The inhibitor from naked barley was glycoproteins and carbohydrate content of inhibitor

was 1.0%.
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Fig. 1. Standard curve bovine serum albumin by the Brad-
ford method.
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Fig. 2. DEAE-cellulose column chromatography of the a-
* amylase inhibitor from naked barley,
Elution was carried out with a lincar gradient (0 to 1.0M)
of NaCl in 20mM sodiur phosphate buffer (pH 7.5).
Column size : 2.5 % 30cm, Flow rate 2 3ml/min, Frac-
tion = 9ml /tube,
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Fig. 3. Affinity chromatography of DEAL-cellulose fraction
{11} on Concanavalin-A sepharose column from naked
barfey.

Elution was carried out with 0.25M methyl-a-D-gluc-
opyranoside in Concanavalin-A sepharose buffer {(pH
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Fig. 4. Gel filtration fast performance liguid chromatography

of Concanavalin-A sepharose fraction on superose 6
column from naked barley.

Elution was carried out with 20 sodium phosphate
buffer (pH 7.5),

Flow rate : 0.2ml/min, Fraction  1m{/tube.
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Table 1. Purification of c-amylase inhibitor from naked barley
Steps Volume{mi) Total protein(mg) Total activity (units)  Specific activity funits/mg)  Purification ffold)  Yield (%)
Crude extract 150.0 1.508 41,020 27.2 1.0 100.0
30~70% (NH4)2504 50.0 531 28,960 54.5 2.0 70.6
Dialysis 20.0 427 27,430 64.2 2.4 66.9
DEAE-cellulose
Peak | 3.5 154 462 300 1.1 13
Peak Il 5.5 28.5 3inz 109.2 4.0 7.6
Concanavalin-A
Peak 1) 25 1.8 309 171.8 6.3 0.8
FPLC (superose 6)
Peak Il 0.5 0.3 101 336.7 12.4 0.2
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Fig. 5. Chromatogram of the purified @-amylase inhibitor on 20b Typsin Inhibitor
Capitlary electrophoresis form naked barley.
Injection voulme was for 1.5s5ec, running voltage was 2 -Lactalbumin,
20KV and capifiary column (75m X 60cm) used. 10 - . . . —
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Fig. 6. Calibration curve typically obained with proteins from
the MW-SDS Kit (10% gels).
Molecular weight marker proteins in MW-5DS-70L
66K & Bovine albumin, 45KD : Egg albumin,
36KD : Glyceraldehyde-3-phosphate,
29K © Carbonic anhydrase, 24KD @ Trypsinogen,
20K @ Trypsin inhibitor, 14KD © a-Lactalbumin
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Table 2. Amino acid composition of the purified a-amylase

inhibitors from naked barley {dry basns)
Barley
Amino acid e -
( ontents mf"") %
Aspariic acud 9872 10.65
Threonine 7060 7.62
Serine 5032 5.43
Glutamic acid 10980 11.85
Proline 7320 7.90
Glycine 5532 5.97
Alanine 5572 6.01
Valine G180 6.67
Methionine 1920 2.07
isoleucine 3260 3.52
Leucine 6392 6.90
Tyrosine 1240 1.34
Phenylalanine 2240 2.42
Histidine 7600 8.20
Lysine 4780 5.16
Argin'mc 7680 8.29
100,00

Total 92660

alanine % proline =2 2 = §%ko] Balchy 2w3l
Hrt.

o] gl zhe] WRe S a-amylase A EAHY olulx
A A7 1ol opvlaal ATl b deke] a2t
17+ 2l

o

03

A}

T

0l0

212 a-amylase A 5 272 Biuret, Ninhydrin, Xa-
nthoprotein, Molisch I Fehling ¥kg-of| A A 4-& et
W Aog Bol phoblialg wAjele] gl Aoy &
2.5t} (Table 3). O connor#} Mcgeeney (2702 ol A
455 a-amylase A HFA L Felstoled o & 3%
Frh A e seiEgl e, Frelssl Rupnow (28)-8
HARZANA 2702 a-amylase A HFAE H At s

o 7 ERES gdnA g PR glvlky By
1=

EhEtg ol e

#re] g-amylase AdlE A Fof @t ¢
2 1.0%% et O Connorgl Mcgeeney (12712 D of] 4] 47§
2 a-amylase A E2-E AA g 2 EFHEL
gt g ghEke 7p2 15, 23 W 2.0%9289 v1eA
st &8 A eshels B asled o, Frelsed Rup-
now (281= 73 Xé%f*ﬂﬂ ey 2852 a-amylase A
#EAells 47 7.5 o 9% ©tEs et
a2 R@stgok wF P SRF 09645 9-10%, ¥
& FFTB0AAME 8.6%S BpEtEe] el gl
=Ae2 vyE st

olgfztol Hu 2] FI g-amylase A& Bl 2] g
5 s 3, AT ¥ 4T 59 c-amylase A
v 2y o FRrF T F Ak a-
amylase 7] i’ﬂ%]—i ‘_ﬁ"E}‘ﬁ" ghere] H& o A

rl

Table 3. Color reaction of the purified a-amylase inhibitor
from naked barley

React\on Resuft

Protein
Biuret +
Ninhydrin
Xanthoprotein

Carbohydrate
Molisch +
Benedict -
Barfoed -
F(hlm;) &
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