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Abstract

Studies were carried out to investigate the optimal culture conditions for the production of penicillinase using a
strain of Streptomyces sp. isolated from soil, YS-40.

Among the carbon and nitrogen sources, glucose and L-asparagine increased the penicillinase production. The ad-
dition of Mn* ™, Ca™ ¥ and Li* increased the enzyme production, but depressed by Fet++ Fett, Mg+ *,
Znt +, Ag+ +, Bat * andsn™ *. L-Leucine slightly increased the enzyme production but L-histidine, L-methionine
depressqd. Among the vitamins riboflavine, i—inositol,_ hesperidine, niacin-amide, biotin, folic acid, DL-a.lipoic acid in-
creased the enzyme formation. The addition of cephradine, cephalexin, ampicillin, cloxacillin more increased the en-
zyme formation than that of other 8-lactam antibiotics and antibiotics. Optimal pH and temperature on the enzyme for-
mation was pH 7.0 and 28°C respectively. Amount of the enzyme production reached at maximum with incubation for

3 days on the optimal condition.
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Table 1. Composition of Media

Medium for Stock Culture

Glucose 2.0% (v/v)
Peptone 0.1%
MgS0,-7H.0 0.05%
K.HPO, 0.1%
NaCl 0. 05%
Agar 2.0%
pH 7.0
Medium for Enzyme Production
Glucose 2.0%
Asparagine 0.1%
MgSO,-7H,0 0.05%
K.HPO, 0.1%
NaCl 0.05%
pH 7.0
BEH A
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Microiodometric method™oll &l 41 %34l
vl &, 0.2% -soluble starch %Rl iodine R
28 (0. 08M iodine reagent in 3. 2M potassium iod-
ide) 0.15m¢E #B3 starch-iodine B 1. 0mé o)
0. 1M phosphate butter (pH 7.0) 0.8 mé2} 0.2
mM penicillin G (4, 000, 000 unit/vial,
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A BMHEE RIES S AR Wk el %
F710.010] ol o] BFEES 1unit2 dF%ch

Hoechst

xR E

% #E K-S filter paper (Toyo No. 2) 2 o 3%}
® SFFE 3B AASA 105C 71F 7)ol 4
5] Sigslel RS MBStk obge B
o A ERRES BHllC® 4£Ho £2 Aoz &
L4, 4, ., e R KRS R

H ¥
Vitamin, amino %, ¥-& Sigma &2 #L4-S
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Table 2. Effect of Carbon Source on the Penicillinase Production

Carbon Source Growth Final pH Relative Activity (%)
Raffinnose +-+ 8.1 7
D-Glucose ++++ 6.9 100
D-Galactose +-+++ 6.9 53
L-Rhamnose + 7.8 27
Sucrose ++++ 7.8 44
Maltose ++++ 7.8 59
Lactose ++++ 7.1 43
Cellobiose ++++ 7.1 95
Inulin +—+++ 7.8 28
Starch +-++-+ 7.0 50

The concentration of carbon source was 2.0% in basal medium and cultured for 4 days at 30C.

The enzyme activity was detected by microiodometric method at 37C.

Table 3. Effect of Nitrogen Source on the Penicillinase Production.

Nitrogen Final Relative
Growth
source pH Activity (%)
L.- Asparagine +4+++ 6.8 100
Yeast Extract ++++ 7.2 63
Beef Extract ++ 4+ 7.1 51
Peptone +4+++ 7.0 74
NH,H,PO, ++ 6.1 36
(NH,).S0, + 6.4 20
NH.Cl + -+ 6.3 22
NH,NO, + 6.7 13

The concentration of nitrogen source was 0.1% in basal medium containing of 2% glucose and

cuttured for 4 days at 30C. The enzyme activity was detected by microiodometric method at 37C.
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Table 4. Effect of Metal Salt on the Penicillnase Production

Final Pelative
Metal salt Growth ol Activity (%)
None ++++ 6,0 100
LiCl +++ 4+ 6.0 107
FeCls ++ 4+ 6.2 50
CaCl, +++ 4 6.0 109
FeCl, +++4 6.5 83
(NH,) Mo,0x + 5.1 100
Pb(NO,)., ++++ 5.6 95
Na, WO, ++++ 6.3 69
MgSO0, ++++ 6.9 84
ZnCl, +++ 4.7 55
AgNO, + 6.3 73
BaCl, +++4 5.7 62
SnCl, ++ 4.2 44
MnCl, +-+++ 6.2 137

Metal salt was added with concentration of ImM to the medium and cultured for 4 days at 30%C.

Table 5. Effect of Amino Acid on the Penicillinase Production

Amino acid Growth Final Relative
pH Activity (%)
None ++++ 4.9 100
L-Arginine ++-+ 3.2 70
L-Glutamic acid +++ 4.6 80
L-Leucine +-++ 4.1 105
L-Histidine + -+ 3.9 22
L-Isoleucine +4++ 4.8 102
Hydroxy-L-Proline ++++ 4.8 76
Glycine ++++ 3.7 93
L-Threonine ++ -+ 4.8 89
L-Aspartic acid +++ 4.9 101
L-Methionine +++ 4.1 28
L-Valine ++ 3.4 56
L-Asparagine ++++ 4.3 103
L.-Phenylalanine +++ 3.7 72
L-Proline +++-+ 4.8 86
L-Tyrosine ++4+4 4.8 66
L-Alanine +++ 3.9 75
L-Glutamine +++ 4.4 93
L-Lysine “+ 4+ 3.7 91
L-Serine + 5.7 52
Peptone +++ 4.9 80

The cultivation was carried out with addition of various amino acid in concentration of 0.1% to
the medium composed of 2% glucose, 0.2% NH,H,POQ,, 0.05% MgSO,, 0.1% K,HPO,,0.05%
NaClL 180



Table 6. Effect of Vitamin on the Penicillinase Production

Vitamin Growth Final Relative
pH Activity (%)
None ++++ 6.5 100
P- Aminobenzoic acid ++ 6.3 106
Ascorbic acid +4+++ 6.5 77
d-Biotin +-+ 6.4 113
Cyanocobalamin +++ 6.5 105
Niacinamide +++ 6.5 115
Niacin ++ 6.3 79
D-Pantothenic acid +4+-++ 6.5 88
Pyridoxal-HCl ++ 6.4 99
Pyridoxin-HCI +-+++ 6.1 106
Pyridoxamine-2HCI “++ 6.5 100
Riboflavin +++ 6.4 127
Thiamine-HC] +—+ 6.2 89
DL.-o-Lipoic acid +++ 6.7 110
Folic acid ++ 6.5 112
Hesperidin +++ 6.5 117
Inositol +++ 6.5 119

Each vitamin was added with concentration of 2.5ug/mé to the medium and cultured for 4 days
at 28T

Table 7. Effect of Antibiotics on the Penicillinase Production.

Final Relative

- th
Antibiotics Grow oH Activity (%)

B-Lactams

Penicillin series

Penicillin-G +++ 6.0 89

Penicillin-V +++ 4.3 63

Ampicillin ++-+ 4.2 114

Cloxacillin +++ 6.0 240

Methicillin +++ 4.4 77
Cephalosporine series

Cephradine +++ 4.1 288

Cephalexin 44+ 4.1 165

Cefazolin + 4+ 4.3 91

Cephaloridine “+++ 6.0 97
Phenicols

Chloramphenicol —++ 4.5 78
Tetracyclines

Oxytetracycline ++ 4.8 84

None +++ 6.0 100

Each antibiotics was added at a concentration of 10ug/m¢ to the medium and cultured for 4 days
at 28C. 181
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The composition and initial pH of the culture
medium was glucose 2%, L-asparagine 0.1%,
MnCl,-4H,0 0.02%, riboflavin 0. 25ng%, ce-
phradine 1mg%, K.HPO. 0.1%, NaCl 0.05%

and pH 7.0. The cultivation was carried out

at 28°C with rotary shaking incubator (200rpm).
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