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Isolation and Structural Analysis of MB4-03, an a-Amylase Inhibitor
Produced by Streptomyces sp. DMCJ-49

Yum, Dae-Hyun, Eung-Chil Choi*, Jin-Woong Kim and Byong-Kak Kim

College of Pharmacy, Seoul National University, Seoul 151-742, Korea

MB4-03, an a-amylase inhibitor was isolated from the culture broth of Streptomyces sp. DMCJ-49
and purified through ion-exchange chromatography, adsorption, and gel filtration. The results of vari-
ous instrumental analyses showed that the inhibitor was one of oligosaccharides that had glucoses as
its major component and that its molecular weight was about 2000. And one methyl group which seemed
to be related with the inhibitory activity of this compound was identified. From the CMR spectrum,
it was elucidated that this compound was composed of ¢-D-glucopyranoses which were linked together
by a(l — 4) bond configuration. As the inhibitory effect of this compound was reduced after incuba-
tion with 8-amylase, the maltose units was seemed to exist at non-reducing terminal side of it.
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Culture broth (10 ¢, 136,000 AIU)

Centrifugated at 8000 rpm for 15 min
Treated with cold acetone (- 20°C)
Decanted

Concentrated

~d”

Concentrate

Amberlite CG-120 (H+ form)
Eluted with DDW

~
Non-adsorbate (110,000 AIU)

Amberlite XAD-2
Eluted with DDW

%
DDW fraction (102,000 AIU)

Concentrated and precipitated with MeOH

~

Precipitate

Amberlite CG 400 (Cl- form)
Eluted with DDW

~
Non-adsorbate (88,000 AIU)

Amberlite CG 400 (OH- form)
Washed with DDW
Eluted with 0.1-0.5 N HAc

7y
Desorbate (70,000 AIU)

Evaporated and lyophilized
Desolved in DDW

Ny
DDW solution

Desalted by Sephadex G-15
Lyophilized

W

White powder (450 mg, 46,000 AIU)

Fig. 1. Purification scheme of a-amylase inhibitor from
Streptomiyces sp. DMCJ-49.
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Table 1. Various color reactions for the « -amylase in-
hibitor from Streptomyces sp. DMCJ-49.
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: Component
Reaction Result dentified
Anthrone test Greenish blue Saccharide
Molish test Purple ring Saccharide
Phencl-sulfuric Brown ring Saccharide

acid test
Tryptophane test Positive Saccharide
Iodine test No change No starch
Biuret test No change No peptide
Ninhidrin test No change No peptide

Table 2. Retention times of standard monosaccharides
and the @ -amylase inhibitor in G.L.C.

Standard material Retention time (min)

Glucose 4.82 16.02 17.09
Xylose 5.72 5.79 7.09 9.18
(alactose 4.72 12.62

Mannose 4.67 10.16

Arabinose 3.32 4.67 532 6.00
Rhamnose 3.86 4.75

Fucose 4.47 4.93 6.22 7.44
a-amylase inhibitor 4.85 16.14 18.05
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-PMR(D,0) ¢ : 5.2~5.4(—0-CH-0),3.2~3.8(—CH
OH), 1,3~1.4(—CH,)

- CMR(D,0) ¢ 1 101.0, 78.6, 75.0, 73.0, 72,7 = 61.6

- MS(m/z) - 1013, 1174, 1336, 1498, 1661, 1822, 1985
(M*+Na)

- PAa¥A 1 C, 3943, H,6.08;0,54.1 N, 0.44(%)
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Table 3. 13C NMR spectral data for the a -amylase in-
hibitor comparison with standard values.

Ci1 €C2 (€3 C4 C5 G

Inhibitor 101.02 73.0 75.0 78.6 727 61.6
e -Glucose 929 725 738 706 723 616
B -Glucose 96.7 751 767 T70.6 76.8 617
Amylose 100.9 727 745 T84 724 618
a-Gle(1—4) 1007 728 739 704 736 61.6
a -a-Gle 928 728 741 785 710 61.6
a Gle(1-6) 985 724 741 704 T2.9 616
-a-Gle 929 724 741 704 704 664

2 Chemical shift in ppm.
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Fig. 2. Deactivation of the inhibitory effect of the a-
amylase inhibitor by g -amylase.
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Fig. 3. Possible structures of the o-amylase inhibitor, MB4-03 from streptomyces DMCJ-49.
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