O®TOYOBO ENZYMES @
(Diagnostic Reagent Grade)

GLUTAMATE DEHYDROGENASE

(NAD-dependent)

from Microorganism

b g
i t-Glutamate:NAD™" oxidoreductase (deaminating)(EC 1. 4. 1. 2)
|
= L-Glutamate + H,O + NAD* 2-Oxoglutarate + NHz+NADH + H*
%PARATION and SPECIFICATION
Appearance : White amorphous powder, lyophilized
Activity :GradeI 100 U/mg-solid or more
Contaminants : NAD oxidase <1.0X102%
KOPERTIES
Stability : Stable at —20°C for at least one year (Fig.1)
Molecular weight : approx. 260,000
Isoelectric point :5.6
Michaelis constants :9.21X10*M (NH,), 4.80 X 10°M( a -Ketoglutarate)
7.8X10°M (L-Glutamate), 1.29 X 10~*M(NADH), 5.89 X 10“*M(NAD")
Structure : 6 subunits per enzyme molecule
Inhibitors . Heavy metals, PCMB, IAA
Optimum pH :7.5—8.0 (a-KG—L-Glu) 9.0 (L-Glu— a-KG) (Fig.2)
Optimum temperature : 55T (a-KG—L-Glu) 50°C (L-Glu— a -KG) (Fig.3)
pH Stability :pH 5.0—10.0 (25°C, 20hr) (Fig.4)
Thermal stability - below 50C (pH 8.3, 10min) (Fig.5)
Substrate specificity :(Table 1)
Effect of various chemicals :(Table 2)

(PLICATIONS

This enzyme is useful for enzymatic determination of NH,, a -ketoglutaric acid and L-glutamic acid, and
for assay of leucine aminopeptidase and urease. This enzyme is also used for enzymatic determination
of urea when coupled with urease (URH-201) in clinical analysis.

GTD-211
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Asay
Principle:
a -Ketoglutarate+NH,+NADH+H > | -Glutamate +NAD*+H,O
The disappearance of NADH is measured at 340nm by spectrophotometry.
Unit definition:

One unit causes the oxidation of one micromole of NADH per minute under the conditions described below.
Method:

. glutamate dehydrogenase

Reagents
A. Buffer solution : 0.1M Tris-HCI buffer, pH 8.3
B. NH,ClI solution : 3.3M
C. a-Ketoglutarate solution : 0.225M (adjust the pH to 7.0—9.0 with NaOH)(Should be phepared fresh)
D. NADH solution : 7.5mM (Should be prepared fresh)
E. Enzyme diluent : 0.1M Tris-HCI buffer, pH 8.3
Procedure
1. Prepare the following reaction mixture in a cuvette (d=1.0cm) Concentration in assay mixture
and equilibrate at 30C for about 5 minutes. Tris-HCI buffer 86 mM
2.5ml Buffer solution (A) a -Ketoglutarate 7.6 mM
0.2ml NH,CI solution (B) NH,CI 022 M
0.1ml a -Ketoglutarate solution ©) NADH 0.25mM
0.1ml NADH solution (D)

2. Add 0.05ml of the enzyme solution* and mix by gentle inversion.

3. Record the decrease in optical density at 340nm against water for 2 to 3 minutes in a spectrophotometer
thermostated at 30C, and calculate the AOD per minute from the initial linear portion of the curve (AOD
test).

At the same time, measure the blank rate (AOD blank) by using the same method as the test except that
the enzyme diluent (E) is added instead of the enzyme solution.

* Dissolve the enzyme preparation to 0.1—0.8U/ml with ice-cold diluent (E), immediately before assay.

Calculation
Activity can be calculated by using the following formula :
AOD/min (AOD test— A OD blank) XVt X df
6.22X1.0XVs

Volume activity (U/ml) = = AOD/min X9.486 X df

Weight activity (U/mg) = (U/ml)Xx1/C

Vt  : Total volume (2.95ml)

Vs : Sample volume (0.05ml)

6.22 : Millimolar extinction coefficient of NADH at 340nm (cri/micromole)
1.0 :Light path length (cm)

df  : Dilution factor

C : Enzyme concentration in dissolution (c mg/ml)
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Table 1. Substrate Specificity of Glutamate dehydrogenase
Substrate (2mM) Relative activity(%)

Substrate (2mM) Relative activity(%)
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Table 2. Effect of Various Chemicals on Glutamate dehydrogenase
[The enzyme dissolved in 0.1M Tris-HCI buffer, pH 8.3 was incubated with each chemical at 25T for 1hr.]

Chemical Concn.(mM) Hesidual Chemical Concn.(mM) Hesidual

activity(%) activity(%)
None — 100 NaF 2.0 100 |
Metalsat 20 N = e '
Mgl 97 DA — e '
CC, 99 OPhenanthroline 22 L '
 Ba©A® o1 ®a-Dipyndy — Ll '
RC,  1g  Bomae 102 |
GG e M 23 02 |
- MnC 78 NEM == =0 '
zmso, 69  Hydroxylamine 2 10 ]
~ CdOA®. s TrenXd00 0.10% 102 |
oNC. 0 B3k 0.10% 108 |
cowo os Twerd D.10% T
 PbOA%. oot Span0 0.10% 107 |
~AgNOs 1  MNachoae 2.10% 103 |
Hgo o S5 D.05% 01 |
PCMB 20 06 1 DAC 0.05% 0.2 |
MIA 2.0 98 |
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Fig.1. Stability (Powder form) Fig.2. pH-Activity Fig.4. pH-Stability

(kept under dry conditions) O—0, a-KG —»L-Glu;@—@L-Glu > a-KG
in 0.1M buffer solution:pH5.7-7.6
K-phosphate,pH7.8-9.0,Tris-HCI; pH9.4-
10.3, glycine-NaOH

257C, 20hr-treatment with 0.1M buffer solution:
O—0O,acetate; @—@,K-phosphate, A—ATris-HCI;
A—Aglycine-NaOH
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Fig.3. Temperature activity Fig.5. Thermal stability
O—0O, @-KG —L-Glu;0.1M Tris-HCI buffer {10min—treatment with 0.1M Tris-HCI buffer,
pH8.3;@—@ L-Glu — a -KG:0.1M Tris-HClI pH8.3
buffer,pH9.0
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FEMAIEE (Japanese)
1. JHIE

a -Ketoglutarate+NHs;+NADPH+H*
glutamate dehydrogenase L-Glutamate-l— NAD++H20
NADH®DEKEZ340nMDERKEDEIL TEITET 3,

2.EH
TEREGFT T1ARICI 71 7B EILONADHA B
SNZBEEEIHEMU)ET B,

3=

0.1M Tris-HCI#%E&%, pH8.3

3.3M NH.CIKi&®&

0.225M a -4 NIV 2IVEEKAKZ(NaOH TpH%E

7.0~9.0(ZFA%E) (FARFEARY)

D. 7.5mM NADH7K;&&(FAREZRSY)

BRAR  PMERICEBRIZERE FHKELZ01M
Tris-HCI#%&%&,pH8.3T0.1~0.8U/m!(C

ow»r

FIRT %,
4.8
OTFRERISRE&RE F 2Ny Md=1.0cm)IZFASLL,30C
THISREFHEINET 3,
2.5m¢  Tris-HCI#EER& (A)
0.2m¢  NH.CIZKB®& (B)
0.1m¢ a-r NTILZIVBBIKER (C)
0.1m¢  NADHKB®& (D)

QEERARE0.05MEFINL, BB X h I TIRFNE, KENT
FRIC30TCICHIE E N /=B FHEETTI40nmD IS
EZE{bE2~37EEEE3 U, Z DIHERI S » 515
R4V DR FEEZE L% K8 B (A ODtest),
BERIIRICEROICEBRBZIROR)ICBRAERR
(0.1M Tris-HCI#R /&, pH8.3)& N A, LECRIFRICHEE
EEfT->-TADEYYORKEZEEEKRD B (A
ODblank).

55tEX
U/me = AOD/min (AOD test—AOD blank)x2.95(m¢) X # IR &R
6.22%1.0X0.05(mf)
= AOD/minX9.486 X #HIRfE=R
U/mg =U/mX1/C
6.22 : NADH® X V) BEILDFIFHRE
(cm/micromole)
1.0  FEER(cm)
C D BB DEERIEE (C mg/ml)
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