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6.7mg 8.8mg 10.3mg 2.1mg
5.0mg .Omg 6.8mg 1g/LL
1.5mg 4.7mg 7.4mg PVA
20mg/L WSH02-21  PVA
0.4mg 1 1 PVA
0.0015mg 8.0mg 0.4mg WSH02-21 PVA
PVA
1.1.3 0XOID
N9.8% W/W N . VA
N6.0% Table 1  Effect of different nitrogen sources on the production of PVA de-
N6.0% grading enzyme in media free of PVA
N14.0% - " .
. Enzyme activity Specific enzyme activity
Nitrogen source! ~ DCW/ g/L /UL / Ul
N7.9% None  control 1.0+0.03 ND? ND
N5.9% PVA1799 NH,; ,80, 1.1+0.05 ND ND
' NH, NO; 1.2£0.03 ND ND
NH, ,HPO, 1.0+£0.06 ND ND
1.2 NH,Cl 1.3+0.08 ND ND
1.2.1 Urea 1.2+0.02 ND ND
Peptone 2.2+0.02 5.6+0.00 2.6
150mL S00mL Com steep liquor 2.4 +0.15 ND ND
30°C 200r/min 24h Bean cake powder 4.6+0.07  5.6+0.00 1.2
1.2.2 10% V/V 24h Cotton seed powder 2.2+0.2 ND ND
Beef extract 2.2+0.2 5.6+0.00 2.7
30mL 250mL Yeast extract  2.1+0.13  38.9+2.78 17.9
30°C 200r/min 72h 3 ! Nitrogen content 0.294 ¢/, 2 ND None detection.
+
1.3 2.2 PVA PVA
1.3.1 PVA Finley " PVA
1.3.2 PVA b B
5x 15 0.5mL
0.5mL 1g/LL PVA pHS8.0 PVA
35C 6h 1 WSHO02-21 NH, CI
PVA 0.001 PvA
8 NH, Cl1
1.3.3 PVA 20
105C PVA
2 2
WSHO02-21
2 PVA NH,Cl
2.1 PVA WSHO02-
21  PVA WSHO02-21 PVA
WSHO02-21
WSHO02-21 PVA PVA
PVA PVA
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Table 2 Effect of different nitrogen sources amino acids and vitamins on the production of PVA degrading enzyme
Carbon . AA! improves DCW Enzyme activity SpeCiﬁc: enzyme
Nltrogen source . activity
source enzyme activity / g/L / U/L / Ul
Soluble starch? Control - None 1.0£0.03 ND ND
Yeast extract® 2.1£0.13 38.9+2.78 17.9
NH, CI* 1.3+0.08 ND ND
Single AA® + NH,Cl Thr 1.4+0.07 11.1+£0.00 8.1
AA mixture® 1.8+0.02 22.2+2.78 12.5
AA mixture Thr™ 7 1.7+0.00 ND ND
AA mixture + NH,Cl + vitamins® 1.7+0.07 22.5+2.78 11.8
PVA° Control None 1.2+0.02 ND ND
Yeast extract 4.0x£0.16 166 +2.78 41.5
NH, Cl 1.4+0.02 ND ND
Single AA + NH,Cl Thr 1.6+0.1 27.8+0.00 17.4
AA mixture 2.7+0.13 88.9+2.78 32.6
AA mixture Thr~ 2.9+0.08 ND ND
AA mixture + NH,Cl + vitamins 2.9+0.1 94.4+2.78 32.9

"' AA amino acid 2 Soluble starch 1g/L. 3 Yeast extract 3g/L. * NH;Cl 1.1g/L > 20 amino acids were tested individually ® Amino acids mixture contains 20

amino acids including Thr 7 Amino acids mixture contains 19 amino acids free of Thr

2.3 WSH02-21 PVA
PVA
Omg/L.  100mg/L
WSHO02-21  PVA 1
WSHO02-21
PVA
10mg/L  20mg/L
S
2
z
£
H ~A-DCW
E 10 —&— Enzyme activity 193
0e : : ' ' 0
0 20 40 60 80 100
¢(Thr)/(mg/L)
1
Fig.1 Effect of Thr concentration on enzyme production
3
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21
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8 mixture of vitamins 13mlL/L. ° PVA 5.0g/L.
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WSHO2-
PVA
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Effects of Nutrition Condition on Producing Polyvinyl Alcohol PVA
Degrading Enzyme by Penicillium sp.

ZHANG Ying LI Yin CHEN Jian"

Key Laboratory of Industrial Biotechnology ~Ministry of Education ~ Southern Yangtze University
Lab of Environmental Biotechnology — School of Biotechnology — Southern Yangtze University Wuxi 214036 China

Abstract It is well known that some bacteria particularly Psudonomas sp. are able to produce PVA degrading enz-
yme. Some PVA degrading enzymes produced by bacteria have been purified. It was reported that the production of PVA
degrading enzyme by bacteria occurs only when PVA is present in medium. No report shows whether bacteria are able to
produce PVA degrading enzyme under conditions free of PVA. In previous study a strain of Penicillium sp. that pro-
duced PVA degrading enzyme had been screened. In present study the effects of some nutrition conditions on PVA-de-
grading enzyme production were investigated in media with or without PVA. The strain produced 38.91./L of PVA degrad-
ing enzyme with yeast extract as the nitrogen source in the medium free of PVA and PVA degrading enzyme activity in-
creased 3.3 fold when PVA was present in the medium. This phenomenon indicated PVA degrading enzyme produced by
the strain was induced Threonine was proven to be essential for the strain to produce PVA degrading enzyme while unes-
sential for growth. Although threonine was found to be a key amino acid the production of PVA degrading enzyme using
mixture of amino acids contains threonine as a nitrogen source was less than that of using yeast extract indicating that
some unknown cofactors were important to improve the production of PVA degrading enzyme by the strain. The effect of
threonine mass concentration on producing PVA degrading enzyme by the strain was investigated. The activity of PVA de-
grading enzyme improved proportionally with increasing the mass concentration of threonine from 10 mg/L to 20 mg/L.
Key words Penicillium sp. PVA degrading enzyme Yeast extract Threonine Effect

Foundation item Chinese National Programs for High Technology Research and Development 2003AA322050
" Corresponding author. Tel 86-510-5877592 Fax 86-510-5888301 E-mail jchen@sytu.edu.cn
Received date  01-02-2004

© PERZFRMEDHRATIKESHEE http://journals. im ac. cn





