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Some Properties of Gluconate Dehydratase from Aspergillus niger

Yoshio Icuikawa*, Nobuhiro Mori, Ryuichi Kono*,
Yoshito Tanicucur*, Yutaka Kiramoro*

The enzyme system for gluconate fermentation in Aspergillus niger has been
investigated. Glucose oxidase and gluconate dehydratase activities were detected in the
fungus grown in the glucose medium, although gluconokinase activity could not be found
in the same medium.

Gluconate dehydratase was partially purified by procedures of ammonium sulfate
fractionation and DEAE-cellulose batch treatment. The enzyme was rather labile.
Stabilization of the enzyme was performed by addition of 30 % ethylene glycol in 0.1 M
glycine-NaOH buffer, pH 8.3. Gluconate dehyratase was strongly activated by 1 mM
Mg?**. The Michaelis constant for gluconate was 11mM. The dehydration of gluconate

was identified as 2-keto-3-deoxygluconate by paper chromatography.
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Fig. 1 Time course of glucose oxidase activity

and gluconate dehydratase activity during
growth of Aspergillus niger in the glucose
medium.
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Table 1 Effect of various reagents on stability of
gluconate dehydratase

Residual

~ Regent Concn. activity
(%)
None — 12
Sodium gluconate 1 mM 2
_ Dithiothreitol 1 mM 5
2-Mercaptoethanol 1 mM 7
Reduced glutathione 1 mM 10
EDTA 1mM 8
Glycerol 50% 100
Ethylene glycol 50% 92
Polyethylene glycol 0% 100

#6,000

Gluconate dehydratase was stood for 5 days at 5°C
and then determined the residual activity.
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Fig. 2 Stabilized effect of ethylene glycol .on

gluconate dehydratase.
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Fig. 3 Effects of temperature and pH on
gluconate dehydratase activity.
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Table 2 Effect of metal ions on gluconate

dehydratase activity

FE - WHE— - A0FEA-dtE 2

Table 3 Identification of reaction product by_ paper

Metal ion (1ImM) Relative activity (%)

None ‘ 100
Li* 0
Ag* 0
Mg?* 355
Ca® 0
Mn** 97
Co®* 130
Ni?* 77
Cu®* 33
Zn** 64
Hg* 0
Fe?* 4 44

BIEEGEA A ORE  BREECBLIEZTEEA 4
OB ERE LI (Table 2), AEERIEE IZ Mgz X
DEEIL S N, K3 5 DOBEERMMBRD S, BERE
T2 M BEORE R RETL- L 22 Mg* it
W ImMMTEEIZIZIERERERD, I mMB EOBETIZ
EERIEEACEML o7, £, CoMizk b 30
% DIEMEIINNE D 5 iz hs, LiY, Ag*, Ca*, Hg?'iF
iR EEsEES N,

(6)SHIL&MDORE | ABEREHOFRBICE XIZ+SH
BHIDBHFT D0 TRE L 7o RSP I S ESHILEY)
% 1 mMFEI LIS 2 8E Uk ds, KBRS gL
ZERD s o1,

(MKmfE : KEEED 7V 3 VBt 2 KmfEiz 11mM &
ol .

(QEERERICERDORE | BERICERY & ~2—r—7
U b7 4 Il EVEEL, FEOETHRE
FEHE Y B0 T TRETER L2, KDGOZHEYE 115
sz oXEick 2KDGORIE LR LI & 2 213
FZELWESE S (Table3), £7:2.4—Y=bu 7
= e RV UBEARORIEY XEAORME L 1313—3K
L7 (Table 3),

chromatography
R; value
Reaction

Solvent system product Reference

Methanol NH,

OH : H.0 0.77 0.80" .
(6 :1:3)

#n - Propanol

formic acid : H,0 0.68 0.607
(6 :3:1)

sec - Butanol

formic acid : H,O 0.47 0.43"
(6 :1:2)

n - Butanol

ethanol : 0.5N NH, 0.45 0.437

OH* (7 :1:2)

n - Butanol

ethanol : H,0* 0.30 0.33%
(4:1:5)

* 2, 4-dinitrophenylhydrazone derivative of

reaction product
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W 39— K, Clostridium  pasteurianum @ gluconate
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