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Nitrile2] A 3ol o] &5 nitrile hydratase®] enzyme actiono] <88 Fx= 7|27 YAE 9 7
#24 So E3E stopmsieh 7)1 PEA Bele acrylonitrilee &4 BAS Aajsisd, A AEE7}
Hl2H FL 0.2 mol/LAlAFE] M7} dejytel. Nitrile A ghe] Y4HE<Ql acrylamide} propionamide
2 o]9} FA1g FFE 7} acrylic acid$} cyanide %2 nitrile hydratase® ARQA o 2 A3 stgdc).
Cyanideol 9J&+ A3z} 7} =4 elyten, o] o competitive inhibition constant K= 3.8X1073
mol/Lol it}

Abstract — The effect of several compounds on the enzyme action of the nitrile hydratase was studied. An excess
of acrylonitrile as substrate was shown to inhibit the activity of the enzyme. This inhibition occured at a substrate
concentration of 0.2 mol/L. The nitrile bioconversion products (acrylamide, propionamide) and their structural
analogues (acrylic acid, cyanide) were shown to inhibit the enzyme competitively. The most important inhibition

found was that of cyanide (K;=3.8x 10-3 mol/L), a breakdown product of some nitriles,
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3-1. 2F
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& AH&-sieith

3-2. ufx] U wfpxH

uj 2] 9] 2438 glucose 10 g/L, bacto peptone 5 g/L,
yeast extract 3g/L, malt extract 3g/L, KH,PO,,
K.HPO,, NaCl z}7} 1 g/L, MgSO, - 7H.0 0.2 g/Lo]t}
BloFe 24A)7F FF 28T ol A] flask wWleF%., o] ujofoly
5%5 FYulxle] 15L A =(Rikakikai, M100) e
AHE3 24217 Bt TR celle 33te] A
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d 1miE 718t FAstA aubsbdA 3% Eqt 4
Coll ¥HgAIAM Ao VAL SAHsITY o] whg-&
E& PR ol=aYolnle]=e] ¥ xi= FID gas chro-
matography(Gow Mac Model 750P) el ]s}e] &5}
%}t Detector®} injection ports®] %&  Ztzt
210Ce} 180C2 H-A8} 1, carrier gase Helium&
AH2-8lgd o flow rates= 30 m//mino}gic}.
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Fig. 1. Excess substrate (acrylonitrile) inhiLition
of nitrile hydratase of Brevibacterium sp.
CHI (Lineweaver-Burk plot).
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%7} Fig. 19] Lineweaver-Burk plote2 2 <Ffith Ni-
trile hydrataseo] & 7|A A& olzad2 e ¥
%7} 1.25%(v/v) ol sllskE 0.2 mol/Lef A1 %8 e}
v}7] A1 z}sted ol
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Fig. 2. K, determination from plot of 1/V vs. S.

Table 1. Competitive inhibition constant (K) of
different compounds on nitrile hydra-
tase activity using acrylonitrile as sub-

strate
Compound Chemical formula K; (mole/L)
Acrylamide CH,=CH-CONH, 0.06
Propionamide CH3-CH,-CONH, 0.06
Acrylic acid CHy=CH-COOH 0.5
Cyanide KCN 3.8x103
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Fig. 3. Inhibition of nitrile hydratase activity by

acrylamide.
S(acrylonitrile), I(acrylamide)
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ehir] Al ztelsic,

NOMENCLATURE
{E] : enzyme concentration [mol/L]
[E,) : total enzyme concentraticn [mol/L]
[S] : substrate concentration [mol/L]
[P] : product concentration [mol/L]

[ES] : complex of enzyme and substrate [mol/L]
[ES,] : complex of ES and substrate [mol/L]

[El] : complex of enzyme and inhibitor [mol/L]

V,ax © Maximum reaction rate [mol/h/g]

k : reaction rate constant [L/h/g)

K, : substrate concentration where the reaction
velocity is equal to V. /2 [mol/L]

K, : substrate inhibition constant [mol/L]

V  : reaction rate [mol/h/g]

K; : competitive inhibition constant [mol/L]
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