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Enzymatic Conversion of Pyruvic Acid to Tryptophan
Linked to Pyruvic Acid-Producing Microorganism
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Enzymatic conversion of pyruvic acid produced by microorganism to tryptophan was investi-
gated. A luminescent bacteria, Beneckea sp., was used for the production of pyruvic acid. As a source
of tryptophanase which synthesizes tryptophan from pyruvic acid, indole and ammonia, whole cells
of Enterobacter aerogenes ATCC 10031 were used directly in the reaction mixture. To increase the
production of tryptophan, nonionic detergents and nonageous organic solvents were used as reser-
viors of indole in the reaction mixture. In the case of nonionic detergents, TritonX-100 was very ef-
fective. When 1.5% of Triton X-100 was used, 7.7g/! of tryptophan was produced at 37°C for 48
hr. In the case of nonaqueous solvents, 8.7g/1 of tryptophan was produced at 37°C for 48 hr, when
10% of benzene was used. This amount of tryptophan corresponds to conversion of 48% of indole

and 36% of pyruvic acid, respectively.
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Table 1. Effect of tryptophan concentrations on trypto-
phanase activity in Enterobacter aerogenes
ATCC10031.

Tryptophan(%) Tryptophanase(mg/m{)
None 3.20
0.025 6.40
0.050 6.35
0.100 6.40
0.200 6.40
0. 300 6.00
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Table 2. Effect of ammonia sources on the production
of tryptophan.
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Initial pH
Fig. 1. Effect of initial pH on the production of trypto-

phan from indole, pyruvate and ammonia by trypto-
phanase in Enterobacter acrogenes ATCC10031.

Nitrogen source  Tryptophan(g/!)
NH.NO; 1.35
NH,Cl 1.75
(NH,),SO, 3.3
(NH).HPO, 3.20
(NH,),CO 0.25
NH, -acetate 3.25
NH,-oxalate 2.70
NH, -tartarate 2.95
NH, - formate 2.60
NH, -citrate 2.20
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Table 3. Effect of concentrations of ammonium sulfate
on the production of tryptophan.
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Table 4. Effect of nonionic detergents on the produc-
tion of tryptophan

Ammonium sulfate(%) Tryptophan (g/!)

2.0 1.60
3.0 3.20
4.0 3.50
5.0 3.45
6.0 3.50

Indole S=7} tryptophan Aol o|xl= Hs&t

oty o g wFx 9 indole tryptophanase &
A2 Alele Aoz odedx glok(5 10), A& o}
& T =9 indoled AN W-g-&olol A tryptophand]
J4be #3435 Fig 20 FA3Hch, olu] A}
-+® pyruvic acid® 5 25 10mg/ mlold

Fig. 2014 & 4 ol ule} 2o] indoled] E57}
1 mg/ m/{del% tryptophane 22 Aghgo] 579
c198em indole® Fx7b Frldtel wel Ashgo)
zHoskn g% 4‘4144‘”4 2+ A¥AzE trypto-
rhanase® #d FAHS &4glew Agss AL
indolee] 7| dA#ME dosle Aogd HAiad
AHE-akdE vl v A (5, 10)9F U A3l Ak
viERA e,

Tryptophan 484to]l 0]X|= H|o[24 Hei&MH|2|
Ast

dlo] 24

-

AdEdA = Az shide] dAE

8

Conversion of indole to tryptophan (%)
By
1

0 1 i A 1
3 6 o 12
Indole(g/D

Fig. 2 Effect of indole concentrations of th . nrc: iction
of tryptophan.

Nonionic detergent(1%) Tryptophan(g/{)
None 3.50
Tween 40 4.45
Tween 60 4.75
Tween 80 4.00
Triton X-100 535
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Table 5. Effect of triton X-100 concentrations on the
production of tryptophan

Triton X-100(%) Tryptophan (g/!{)
None 3.50
0.5 4.80
1.0 5.30
1.5 5.80
2.0 5.80
3.0 5.85
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Table 6. Effect of non-agueons organic solvent on the
production of tryptophan.

Non-aqueous organic

solvent (20%) Tryptophan (g/0)
None 3.0
Toulene 5.0
Benzene 5.0
Methoxybenzene 4.0
Methylisobutylketone 3.5
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Fig. 4. Time course of the production of tryptophan in
the presence of benzene.
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Table 7. Effect of benzene volumes on the production of
tryptophan.

Benzene (% v/v) Tryptophan (g/!)
None 3.50
5 5.15
10 5.80
20 5.80
30 5.75
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