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Effect of Different Carbon and Nitrogen Sources on PVA degradation
in a Mixed Culture and PVA Degradation Mechanism
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(Key Laboratory of Industrial Biotechnology, Ministry of Education, Southern Yangtze University, Wuxi 214036,
China)

Abstract: The effect of different concentration of carbon and nitrogen sources was investigated in a
mixed system. The results indicated that the addition of organic nitrogen source was not only
advantageous to the growth of the mixed culture, but also propitious to PVA degradation.
Further results indicated that the presence of other carbon sources, though was also
advantageous to cell growth, inhibited PVA degradation. By analyzing the existence of residual
PVA in cells, PVA-degrading enzymes was assumed to mostly linked with cell membrane and
partial PVA degradation after entering into cells.
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1 MHEFE

1.1 E#

— N EEFREE PVAMREBR. MEBXH AN
VHLGHT PVARKERTAKED, 23—
AHEERNNSEE, AARBRSEREEERE 30
CTHEBEEH 7.2 %HFTER. Aot FREH
MA—-MRARERADFTFESEFRETHR
MEARKRBEERP EEEH Pseudomonas sp. .
Sphingomonas sp. \Rhodococcus sp. \Bacillus sp. .
Brevibacterium sp. . Flavobacterium sp. . Micro-
coccus sp. . Streptococcus sp. . Leptothriz sp. Fli
Paenibacillus sp. %S4 . HBFRA G IFY BELH
BOBRTERE 7 BRALHAE, BRI EEK
ERARBE 5 M M R MR PV A X 264> B 19 T Bk
HOTREEFR FARBEARBRERTMEANY
MR PVA RS AR E MY E BR B
SBOFTEARBRIAERSEKRER PVA LR
FREXBERNEIEK.

1.2 #EHE

VIth¥E % (g/L) . PVA1799 1,NH,NO; 1,
B8 0.1, K, HPO, 1.6, KH, PO, 0. 25, MgSO,
0. 06,CaCl, 0. 05,FeSO, + 7H, O 0. 02,NaCl 0. 02;
pH7. 2,

AL #E 35 % (g/L): PVAL799 5, B &8 2,
K.HPO, 2, KH; PO, 0.25, MgSO, 0.06, CaCl;
0.05,FeSO, » 7TH, O 0.02,NaCl 0. 02;pH 7. 2,

1.3 EHMMEFAZ
1.3.1 #R5#HF REER - NEHFB8hHE
B PR 1 mL ¥ AEA 30 mL HRALIEFER
250 mL W =M, F 30 C,200 r/min & % 5
F. EERM - APEEPHREEKRE SRR
BHEER BEIZ 2R BEANAERE,
FEES BRRRER.
1.3.2 EAFR BBUEF A8 h W ABEW | mL
ZF24 043 mL HW (9 WAEEF, F
—70 CUKBRM .
1.4 PVASEAXE

4% Finley!” #i 8 M BLE X W E PVA, 7E 50
mL AT KKRMA 1 mL #3 PVA 5B+
BHW,15 mL 40 g/L (U THBR S M 1.5 mL 0.1
mol/L B L-KI ¥, MAKEZFE,#£5,10~15
min 5, 1 cm L@, USH IS, 7E 690 nm
WWERNE, URGEHEKRDMRESR PVAZE
KL,
1.5 £HRHE

BEBEMR 1 mL #8855, 78 600 nm 4, PAZE
BAKESH . WEREEES.
1.6 PVAZEMKAIFHIERHE

WEEE 48 h B A BEW 12 000 r/min B .0 15
min, 3 KA 0. 45 pm BRI, WE L EBREA,
ZMA LBRBEIEBRLER R EHEYE
FHREZ MW (pH 7.0, 0.1 mol/L), AR 4
H1: 3, AMAEREREG C,400 W, THE1 s, 2s,
THeatiEl N 156 min) B LOWE LEBREA, ZH
S EBBARAERE LB TIEYE T 30 mL k4
90 C/K¥ 6 h 5, B0 WE LERER, ZHH L
BREIKE LER. 2AWEX=Z82 LER
FPVARGE.
1.7 #UERENSE

AEFEHRGA &R 1.6, Wk L ERBELAH
BREWBERERZBRER, 4510 E PVA &
RESESTE., PR EFEREELRNILEY ABER
ENBEABREREB, RZABRREEE W EH
R b R B IE
1.8 PVA BEEEBEEHNE

HTFPVARRGEIREENBRLRERD
EGR AR ATRRENBWE N PVAERBRD
BEE, RBRIZE AR PVA RHMM@EESH. 7 50
mL § L EE R EMA 100 L 1 g/L BF L RBER
TP PVAREMA 100 pL R3304 B (o
FUAWERESDNEERL 1 1 RBE, B &
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Fig.2 Effect of different yeast extract concetration on
fermentation

ZGRRU, AR EBRERERNBESRX PVA &
BERMFEMBEKR. £36 hZHU 2 g/L HEGH
HRBRIERRRS 3 g/L § PVA FEf R T35 96 % L
b HIRERIS. 6 g/L BERFBBIBR NG . R,
SRR EASR AN REREH AT — S RAR
GRRPHEVHERNER. EHRETREFN
ABENEM L H—FERTREAABRTERA
FRBAERXN PVAMREMR. B ERFIRERT
HODENREF R HERE N AEA RS ER
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Fig.3 Effect of different carbon sources on fermentation
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H—HHET AR PVAFREKRERALT,.R
ERRPA AN PVA RFEMEE S, i 6 AT 1L
B, FEE PVA RBRENRR, B0 E KK
fREENWEZRE. PVARBKRER 9 ¢/L i, B
BRRBAEEN PVA L HEMAE T L PVA R
BWRER3 g/LHRET 3INESR.
2.4 PVARBHIEYIR

EA 5 g/L PVA NRTR .2 g/L BRI o HE— R
BRER SR E KR 36 h,HE PVA F£F
Wi TR, Z 36 hif REE LW T PVA RE S RA
K 3. 4400 . {EIRIETIE SRR RE WP PVA &
BERHRARFMERA PVA REHHSA 14.13%.
H—BHRRAR PVA QRN FERIFO, A 7
B, T LR BBEE S A R R IE K, PVA 41
RNESBANB . XERHKRS PVA S#AH
. RETERR N PVA BEM BRI/ R T B A BT R AR
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AR, 215 40 BB L W (B) K 4 B
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PVA [EfEESEEE WFREE TR ANRERS , 4
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MPERFE A B VMISA $2 4t 4 K 8 7 ol i e ok R
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DR FHR A KR #T T RBEMA, S04
R, PVA MBI B E R, 56 36 h ER
1 g/L PVA,{i4LJ5 60 h 24 3~9 g/L PVA &
fREKT 96%.,
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