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Table 1. Composition of cuture media.
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Table 2. GL-7-ADCA acylase activity of some strains.

Medium-I Medium-II Medium-I11

Absorbance 7-ADCA content B-lactamase

Ingredient "l ton Wi %) (wiv %) Strain * " 378 nm (ug/mi) activity(%)
Beef extract - 0.3 0.5 J-203 0.118 10 -
Yeast extract - 02 0.2 J-206 0.348 28 +
Peptone - 1.0 1.0 J-400 0.303 24 ++
Monosodium — - 0.5 J-421 0.573 46 —

L-glutamate S-400 0.303 24 +
Glutaric acid 0.2 0.1 0.1 S-473 0.534 4 -
NaCl 0.05 0.3 03 S-526 0.518 40 +++
NH,C1 - 0.2 0.2 S-539 0.160 13 +
K;HPO;, 0.1 0.5 0.5 S-579 0.584 48 +++
K2C03 005 - -

MgSO4'7HzO 0.01 - 0.01
FeSO,-7H,0O 0.001 - 0.01
ey o T 005 saps susgn A9 W 240 T 7R
Agar - 15 2 vk wiA] 3/7} E£3H% 57 jar fermentoro) A

The pH of media was adjusted to 7.0.
*Sterilized by filtration.
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Fig. 1. Thin layer chromatogram of reaction products
by J-42]7 strain.
Separation of products on Silica gel G F254
plate was carried out using n-butanol: acetic
acid: water (3.1 :1v/V). Lane A, GL-7-
ADCA: B. 7-ADCA: C and D, reaction
products for 30 min and 60 min respectively.

Fig. 2. Scanning electron microphotogram of GL-7-
ADCA acylase producer J-421 strain.
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Table 3. Morphological  and  cultural  properties  of

/solated strain No. J-4217.

Cell shape short rod
Cell size 0.8 uX2.4 u
Motility positive
Spore negative
Colony type round
Colony color whitish cream
Gram-stain negative
Growth pH 5.0~10.0

Table 4. Physiological properties of isolated strain No.

J-4217.
Catalase activity positive
Oxidase activity positive
Urease activity negative
Methyl-Red negative
Voges-Proskauer negative
Indol production negative
H.S production negative
Nitrate reduction positive
Hydrolysis of gelatin. starch negative
Utilization of
alanine. acetate, histidine.
D-gluconic acid. succinate positive
Utilization of
glucose. arabinose. fructose,
cellobiose, galactose, maltose negative
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Fig. 3. Effect of initial pH on the enzyme production.
T Growth: @. enzyme activity.
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BiologAte] databases} ®|awrsle] Alcaligenes sp. J-
4212 A8kl (Table 4).
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Table 5. Effect of various carbon sources on the
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Table 8. Effect of various metalic salts on the enzyme

enzyme production. proauction.

Carbon Final Absorbance Relative Metallic Final Absorbance Relative
source pH at 600 nm  activity (%) salts’ pH at 600 nm activity (%)
Starch 8.15 1.640 94 MgSO,- 7H,0 9.67 1.841 66
Glucose 8.12 1.700 100 FeSO,: 7H,O 9.73 1.861 69
Lactose 9.04 1.686 92 ZnS0,4-7H,O 9.69 1.838 59
Maltose 9.07 1.660 92 MnSO,-5H:0O 9.63 1.872 56
Fructose 8.55 1.820 87 CuSO0;-5H,O 9.68 1.831 100
Sucrose 9.18 1.683 97 CoCl,-6H,0 9.81 1.940 83
Galactose 8.18 1.691 88 NaCl 9.67 1.840 57
Raffinose 9.12 1.698 96 None 9.76 1.770 79
Xyl 9.22 1.522 95 . - o
N)c’)r?: 9.17 1.580 93 Cultivation was carried out for 2 days at 37C in

Cultivation was carried out for 2 days at 37C in
the basal medium containing 0.5% yeast extract, 0.2%
monosodium L-glutamate, 0.1% glutaric acid, and 0.2
% NaCl

Table 6. Effect of various nitrogen sources on the
enzyme production.

Carbon Final Absorbance Relative
source pH at 600 nm  activity (%)
Yeast extract 9.35 1.986 100
Peptone 9.35 1.714 92
Tryptone 9.33 1.935 94
Monosodium 9.60 1.673 99
L-glutamate

NH,CI 8.48 1.516 74
NH,Co; 8.66 1.485 65
(NH4),S0, 8.73 1.391 72
(NH4),HPO, 8.55 1473 80
MgNO; 8.66 1.399 62
KNO; 8.80 1.321 80
NaNO; 9.31 1.431 87
None 923 1.381 94

Cultivation was carried out for 2 days at 37C in
the basal medium containing 1.0% beef extract, 0.1%
glutaric acid, 0.2% NaCl, and 0.5% K.HPO..

Table 7. Effect of various phosphorous sources on the
enzyme production.

Phosphorus Final Absorbance Relative

source pH at 600 nm activity (%)
K,HPO, 9.62 1.879 100
KH,PO, 9.60 1.845 75
Na,HPO,- 12H,O  9.62 1.845 75
NaH,PO,-2H.0O 9.60 1.853 77
(NH,),HPO, 9.30 1.777 86
None 9.76 1.770

Cultivation was carried out for 2 days at 37C in
the basal medium containing 1.0% beef extract, 0.5%
yeast extract, 0.2% monosodium L-glutamate, and 0.1
% glutaric acid.

the basal medium containing 1.0% beef extract, 0.5%
yeast extract, 0.2% monosodium L-glutamate, and 0.1
% glutaric acid.
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Fig. 4. Effect of pH on the activity (@) and stability
(O) of GL-7-ADCA acylase from J-427 strain.
Buffers (50 mM); citrate buffer (pH 4.0~5.0),
phosphate  buffer (pH 6.0~7.0), Tris-HCl
buffer (pH 8.0~9.0), carbonate buffer (pH 10.
0~11.0). The enzyme solution adjusted to
various pH (40~11.0) and the solution was
stored at 4C for 48 hours at cach pH.
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Fig. 5. Enzyme activities in the time course of J-421
Strain culture.
J-421 strain was cultivated on 3/ culture
medium using 5/ jar fermentor. The pH. cell
growth, GL-7-ADCA acylase activities during
cultivation were measured.
Culture conditions; temperature 37C . initial
pH 7.0, agitation of 300 rpm, aeration of 1
vvm.
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ABSTRACT: Isolation and Identification of Microorganism Producing Glutaryl 7-Aminode-
acetoxycephalosporanic Acid Acylase

Lee, Yun Jin and Jai Yun Lim* (Department of Microbiology, Chungbuk
National University, Cheong-ju 360-763, Korea)

Microorganism producing glutaryl 7-aminodeacetoxycephalosporanic acid (GL-7-ADCA)
acylase was screened from soil. The microorganism was identified as Alcaligenes sp. J-421
by its morphology and biochemical properties. Cultural conditions of Alcaligenes sp. J-421
were investigated for the production of GL-7-ADCA acylase. Optimum medium composition
was 1% glucose, 1% beef extract, 0.5% yeast extract, 0.2% monosodium L-glutamate, 0.1%
glutaric” acid, 02% NaCl. 0.5% K,HPO,, and 0.05% CuSO,:5H,0. Optimum cultivation
conditions for the production of the enzyme in 5/ jar fermentor were 37C, tip speed 300
rpm, aeration 1vvm. Optimum reaction pH of the enzyme was 8.0 and the enzyme was
stable at pH 7.0~11.0.





