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Cultural conditions for a-D-glucosidase inhibitor production from Streptomyces sp.YS-221-B
isolated from soil and identified as Streptomyces flavovirens or a subspecies of it were investigat-
ed. When the strain was cultured in a flask containing 2% glucose, 0.3% asparagine, 0.0002% ribofla-
vin, 0.05% K,HPO,, 0.1% MgSO,.TH,0, 0.05% NaCl, pH 8.0 at 30°C, maximum production of
the inhibitor was obtained after 8-9 days of cultivation. Sugar alcohols such as mannitol, i-inositol,
erythritol as carbon sources, asparagine and beef extract as nitrogen sources were favorable for inhi-
bitor production. Among vitamins, riboflavin, p-aminobenzoic acid, pyridoxamine and folic acid
promoted the production of inhibitor, but depressed by the addition of hesperidine, and also

depressed by cobalt, lithium and ferrous salts.
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Fig. 1. Effect of temperature on the inhibitor
production.
® — o ; inhibitory activity, 0 - o ; cell growth.
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Fig. 2. Effect of initial pH on the inhibitor production.
pH of culture medium was adjusted with IN-HCI and
NaOH. The cultivation was carried out at 30°C for 6

days. @ — e ; inhibitory activity, © - O ; cell growth.
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Fig. 3. Effect of glucose concentration on a-D-
glucosidase inhibitor production by Streptomyces sp.
YS-221-B.
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Table 1. Effect of carbon source on o-D-glucosidase inhibitor production.

. Relative . Relative
Carbon source Growth Final activity Carbon source Growth Final activity

) P @
Glycerol ++++ 7.9 126 Cellobiose +++ 8.0 69
Erythritol ++ 8.2 148 Sucrose ++ 8.7 0
Arabinose ++ + 7.7 103 Trehalose ++++ 7.7 106
Xylose 4+t 7.6 114 Melezitose ++ 8.5 103
Ribose ++++ 74 105 Raffinose ++ 8.6 81
Rhamnose ++++ 8.0 119 Inulin ++ 8.6 90
Glucose ++++ 7.9 100 Dextrin ++++ 8.2 92
Mannose +++ 8.0 112 ‘Amylose + 4+ 8.0 115
Fructose +++ 7.7 110 Amylopectin ++++ 8.3 103
Galactose + 4+ + 8.0 140 Starch + 4+ + 8.2 85
Mannitol ++++ 8.0 138 CMC-2Na ++ 8.6 93
1-Inositol ++ 8.4 142 Dextran ++ 8.6 93
Sorbitol + + 84 118 (Mw.2,000,00

]

Salicin ++ 8.6 87 Chitosan +++ 8.7 103
Maltose ++ + 7.8 90 (carb shell)
Lactose ++ 8.4 86 Xylan ++ 8.7 84

Table 2. Effect of nitrogen source on a -D-glucosidase
inhibitor production.

Nitrogen Final Relative
Growth activity

source p

(%)

Yeast extract ++++ 71 90
Casein ++ 6.1 71
Malt extract + 6.4 74
Peptone ++++ 6.6 80
Beef extract 44+ 6.5 104
Asparagine ++++ 7.8 100
Urea ++++ 7.6 96
(NH,),HPO, + 4+ 6.5 61
(NH,),S0, + 5.9 78
NH,H,PO, + 6.1 47
NH,Cl + 6.7 83
NH,NO, + 6.7 60
NaNO, + 7.4 92
KNO, + 7.4 57

0.3% of nitrogen source was added to inhibitor produc-
tion medium composed of 2.0% glucose.
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Fig. 4. Effect of aspraragine concentration on o-p-
glucosidase inhibitor production by Streptomyces sp.
YS-221-B.
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Vitamin 2] F&
7% vitamin & 2.0ug/ml 9 FEZE Hvlsle] &
o] Asa AMAEd Aass &AM A3 Table 3
2 7ol riboflavin, thiamine, p-aminobenzoic acid,
pyridoxamine, folic acid 5-& =Tt A&
AL 10~20% A= FAHAZ 2} hesperidine &
A7SIEE wlolle 7o 8L Judgx]nt Asl
=4 AL o338 37% 7F sk
FEHe g

AeEA Aol wlAE FERY o

ot
lo
By

>
)
ol
o

100 150

1
-~
<

\w’.)

Relative activity (%)
=
i 1
[ [
S e
Cell growth (mg/10 ml)

1
—
=

.

g5 O

1 1 [ { |
0 0.1 02 03 0.4
Concentration of MgSO, (%)
Fig. 5. Effect of concentration of MgSO, on a-p-
glucosidase inhibitor production by Streptomyces sp.
YS-221-B.
e — @ ; inhibitory activity, 0 - 0; cell growth

Kor. J. Appl. Microbiol. Bioeng,

Table 3. Effect of vitamin on a-D-glucosidase inhibi-
tor production.

. Relative
Vitamin Growth Final activity

P
None +4+++ 8.3 100
Riboflavin +4++ 4+ 8.4 123
d-Biotine ++++ 8.4 96
Thiamine HCI + 4+ + 8.5 115
DL- a-Lipoic acid + 4+ + 8.4 98
(oxidizeed form)
Pyridoxal HCI ++++ 8.4 91
Pyridoxamine 2HCI  +++ + 8.4 110
Pyridoxine HCI +4++ 8.4 96
p-Aminobenzoic acid  + + + + 8.4 110
Folic acid +4+++ 8.4 121
1-Inositol ++++ 8.4 94
Ca-pantothenate ++++ 8.2 82
Niacin ++++ 8.3 85
Nicotinamide ++++ 8.3 93
Ascorbic acid o+t 8.2 85
Hesperidine +4+++ 8.4 63

Each vitamin was added with concentration of 20x g/ml
to inhibitor production medium.
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Table 4. Effect of metal salt on a-D-glucosidase in-
hibitor production.

Metal Final Relative
calt Growth oH activity
(%)
None +++ 8.2 100
Li,SO, 4+ 6.8 34
MnCl, +4++ 8.0 92
CoCl, + 7.8 5
PbSO, e+ 8.0 100
CaCl, o+ 8.0 39
CuSo, ++ 6.4 103
ZnS0, +4 6.2 109
ZnCl, +4 8.0 118
BaCl, +++ 8.0 104
MgClz ++ 4+ 8.0 118
MgS0, PRI 8.0 119
FeSO4 +4+++ 6.4 58
FeCl3 + 4+ 4+ 8.0 103
AlCl3 + 4+ 7.8 106

Each metal salt was added with concentration of 1ImM
to the medium containing 2% glucose,0.3% asparagine,
21tg/m] of riboflavine, 0.05% K HPO , and 0.05% NaCl.
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Fig. 6. Time course of o-D-glucosidase inhibitor
production by Streptomyces sp. YS-221-B.
The composition and initial pH of the culture medium
were glucose 2.0%, asparagine 0.3%, riboflavin 0.2mg
K,HPO, 0.05%, MgSO, 0.1%, NaCl 0.05% and pH 8.0.
The cultivation was carried out at 30°C.
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