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Table | Acrylamide accumulation by nitrile-metabolizing microognisms

REASRESOHEKE .
No. of acrylamide accumulating straims
S En %
Geameb Wil i R ERLT
substrate Acrylamide forming sctivity(u)
0.1 0.1—0.3 >0.3
Propionitrile 4 2 0 z
Butyronitrile 3 3 t 3
Glutaronitrile S 8 3 0
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Table 2 Fffect of carhon source on biomass
and transforming rate of acrylenitrile

H¥ 8 Biomass/ i miEieikt

Casbon source | (@8 dry wt./Transforming
ml culture) rate (%)

Dzxtrin 1.54 100
Starch 1.64 52.8
Galactose 1.21 108
Glucose 1.01 100
Sucrose 670 ioo
Maltose 0,02 -
Fructose .02 —
Glycerel 0.64 100
Mannital 0.80 100
Citrate. Na, 1.15 100
Acetate. Na, 0.86 190
Succinate. Na,; 0.80 100
None 0.83 78.0

F—7 No tested

W, REMhAEE, & 71/00AT, B
BREEEASEERTAX, 72 /W EE
Ko BEER, EMEAHRTH.ERED
AE, FEEX—BENEAKEGNERLE
PEREEN Tt R F 8o

4 WA EXBEERAIEMR: £ 250ml
HE= R SR EARE RN 20%
(V/V) BRRHRBERE, ERERTET

© PERFEMENTR AT

i http

journa S. Im. ac. cn



32 ®m o4+ H O F R

30 &

%3 WEM ZBB-21 & REAENEAFNRER

“Table 3 Effect of nitrogen source on biomass
and transforming rate of acrylonitrile

1R Biomass|AREE/ LK
Nii BB Y (mg dry wt./ |Transforming
Hrogen SOUSCE| ) culture) rate (9%)
Acetonicrile 0.67 100
Propionirrile 1.0 100
a-butyronitrile 1.39 100
[sobutyronitrile 0.78 100
Acrylonitrile 0.02 —
Succinoaitrile 0.41 9
Adiponitrile 0.10 0
Glutaronitrile 0.34 12.4
Yeast extract 2.28 0
Polypepton 1.85 )]
(NH,),S0, 0.26 Y
NaNO, 0.08 -
None 0.007 —
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Fig. 1 'The relationship between biomass,
forming activity of acrylamide and culture
time
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Tahle 4 The effect of age and inoculum velume
of strain on the biomass

BHR(%) A
Tnoculum
volume 24h 48h 72h
2 1.16 0.94 0.42
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10 1.14 0.82 0.60
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Fig. 2 Fffect of reaction temperature on

accumularion of acrylamide
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Fig. 3 Effect of biomass on accumulation of
acrylamide
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Fig. 4 The time coucse of acrylamide
production with Corynebacterium
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Fig. 5 The unfrared of standard and isolated
acrylamide

A.Standard scrylamide; B. Isolated acrylamide
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Fig. 5 The mass spectrum ot standard and
isolated scrylamid:

A. Standard acrylamide; B. [sclated acrylamide
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THE PRODUCTION OF ACRYLAMIDE BY MICROBIAL
CONVERSION OF ACRYLONITRILE

L SCREENING OF STRAINS AND BIOCONVERSION OF
ACRYLONITRILE

Li Wenzhong

Zhang Hongyi

Yang Huifang

(Inssisnse of Microbiclogy, Academia Sinica, Beijing)

Production of acrylamide by the microbe
cells containing nitrile-hydratase has been in-
vestigated. A number of nitrile-metabolizing
strains were screened according to the bio-
mass and the enzyme activity of intact cells.
A butyronitrile-metabolizing bacterium, strzin
ZBB-2l, showed the highest productivity of
acrylamide among 97 strains tested. ‘The
strain was identified as Corynebacierium. The
culture and reaction conditions for acrylamide
production were studied. Under optimum con-

ditions, 270 g/L of acrylamide was accumula-
ted in the reacting solution through a continual
reaction for 4.5h, and no acrylic acid was
found. The conversion tate of acrylonitrile
and acrylamide yield were nearly 100%.
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Acrylamide production; Microbial con-
version of acrylonitrile
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