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Biodegradation of Polyvinyl Alcohol
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Abstract; Polyvinyl alcohol was widely used as sizing agent in textile industry. Cotton fabrics
treated with PVA must be desized so as to enhance the water soluble ability of cotton fabrics.
Compared with the traditional desizing method with hot water, biodegradation of PVA is an
alternative approach because of the free of heat energy and good bib—decomposable and no second
pollution. Therefore, more and more interests were attracted to biodegradation of PVA. In this
review, cultural characteristics and symbiotic pattern of PVA-degrading microorganisms,
characteristics of PV A-degrading enzyme and the degrading mechanism, cloning and expression
of PVA-degrading enzyme gene were focused. Finally, some suggestions were put forward to
improve the research in this field in the near future.
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FRAM BEMGALTE. XKIFHPVA RN
THWEAGIBITEATLEYZ - . LHREHHAT
WHERESL., BRIFEP PVA RAERER, KK
) PVA BAIHBR =R ABHERD, B, 44
W PVARBE EERARLHEE, ZEBEASR
EEEST BEERAR BB RTESHRA;
BB R PVA £ Y0 WEF, BA KSR, M
HUUHEBRZHRE BRETRITKWEYLH
ME Hikxt PVA A YRR RBITRERN
=R,

RiE 20 i 70 £, RAEEHEFHX PVA
WA YRR TR, AT — RPN
B, BM Suzuki B3/ PVA HME—RIES B
BTHE —BRAEBMRM PVA W4t Pseudomonas
O3ZFE™M, KR EMUBERAT B2
REUSFEM PVAMMAY SR H A EMES
WU, PVARBAB S A LA RE M ERS,
PVAXH FHB-RRE EHALBEBREBE
. RAEEKBERBEEHIEN RARHERS.
REEEILEAS PVARAYRBATTHR,
FEEFTFPVARBHATHWME, RBEAE
L%, EBRLEEX PVA R 2 i X% 8 B
TTHBEGRERGTIEREOPRTE, X
PVA ML BET THRA BB, 363118 B 19 B8
BT THEERERN PR S, AX8HRET
5 PVA MBS FES BP9 5 AR A M M i BE
B EIEW AL PYAREBERA TH T LKE
fz[ls]g

1 PVABBREHZEAFRAS PVA
o M 5L 7

BEFA PVARBAYAREEFEN, ML
SHE—ENHLE. SRIUMBER PVA ML
VEXEHRBRAE HPARHBEZHELR
Pseudomonas J& B — & @ #U VK E @
Sphingopyzis sp. PVA3US Alcaligenes faecalis
KK314U"93 Bacillus megaterium BX1'1 %t 4 4R
PVA MRS . B EHREREMED T THH
PVA [¥) Penicillium sp. WSHO02-211#1 Strepto-
myces venezuelae GY11) X R EFHERH MR
W4 PVA RABHE IKIRE.

B & R X E bk FEME PVA BB T T
% ,Sphingopyxis sp. PVA3 5% 6 d I5, A4 /@
0% MM E N 0.1 g/L B9 PVAUI, Achro-
mobacter cholinophagum SB98 7E 46 d [N 7] f& i@

7S Y% VIR E R 0. 01 g/L B PVAL®), Penicillium
sp. WSHO2 -21 7% 12 d WA 52 & /@ 5 g/L ¥
PVARI [ {fii Streptomyces venezuelae GY1 K fE 58
LEBIEREPH PVAP, Sakasawa £ BF K 4
EYREBKBUEERERAGYWIBFERRAT
PVA BEME WL B R, Bacillus megaterium
REES B 4 — ki PN19 3t 4 B 7 68 F& @
PVAWM | Cardiobacterium sp. SB68 &5 SB69 it 4
FHFE 46 d NATBEM 752 W BRI E R 0.01 g/L
PVA!™) | Sphingomonas sp. 53t 14 d 7] &
% 0.5 g/L PVAP | LA 34 B, Al B, R RESE 2 B 1R
HRE P K PVAR m Al 0L, B S HE L
HAEES PVA MR ERBE MEAXERKE
ERKSERPVARBPREPQQEAEEKE
FEEERABRS, BARBTLELYL
BEEBAAXNIAFERYNMWIKMER? BIL, &
BFR/ANABCH F G L) g PVA 5 589 T K I
BEAER, BLIEWH, HEINERFRIFORE
# PVA MRE S, % 36h NOJE 2R 1 ¢g/L B
PVAU  &yi{L)5.48~72 h Al 52 & B 5 g/L B9
PVA,

2 PVAMBEAXERSX

W% PVA REE M PVA MR R &K TH
CEREENRRGEKHRT, PVA BHLER
th, Pseudomonas sp. VM15C 724 PVA BEfR g, 3t
AT VMISA JHELEKEF PQQ. PQQ A1{X
%42 H VMISC i 4 K 5 0 48 BTk B, T B X
Pseudomonas sp. VM15C ¥ %% PVA RV FH
. EXR HEMARECTHD T AL EMERN
P KB PQQ MK MSLE4ET >, -

BERMARERBETARARFLRKIEER
# . Pseudomonas wvesicularis var. povalolyticus
PHEZ VB ENEKEF . MR PVAIE PR
T VB .AFERMKER . ARERMBEEAMK, X
WE T H A B Flavobacterium sp. R4,
Bacillus megaterium BX1 MIH < KA LA H
B—MAFEPQQWILET R, WM EIL AN, 7
BEMME PVA, B —E ST PVA HREMAE N 3E
EEM, BEHWER MR EF B, Sphin-
gomonas sp. 5B NI B H 3L 4 B b K18 PQQ
B — K EF, t 34 8 ¥k Rhodococcus
erythropolis 24, T PVA [ % o 7 6 18 i3 B K
PVA Rifth=E MK S FRESY N HER
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BEtE K BA T, Sphingomonas sp. MR PVA
ARFFESANEH KT ALEBRELE
) . XTMHEm T ELEABS FHEENERY
A2 45 g —— 40 40 B 5 S 0 S 4k I 4T 3R 45 )
SEHI, PVA BE R o 00 3% 4 BL % 38 B 3R 3
PVA BB B 24, it B R R F PQQ W
CHFEPVARBIBRGHEREEN, HEX
BRR A K E TRV PVA £ Y M i
X H%E PVA WMEBILERE+ALER, XEHEF
REZ 57 PVA B 2 X B 5 00 o 1 %
BREEATERBEE T, X &5 EHE %
— R,

3 PVA % ey i

Pseudomonas O-3 R4 7 LA PVA Jy i Wbt A
P PVA BfRmS, MAERECHRERFE L REG
MEEEE, LA PVARGERESRE.
SR , Pseudomonas sp. VM15C Bi{fi fE A & PVA
WERRZGERE LB T&E PYARRE, XX
B VM15C =i PVA BB R A A B ZED
AR AP PVA EF B,

PVABEBERBEOMPE - IREE
B, HM A T F & 4k i PES(phenazine et-
hosulfate) Wi A F| i O,, PVA E BB T O, HF
FIANTI B F324, tR o0 B2 A HD. Al
caligenes faecalis KK314 Fai{fb M EE SN FH
PQQ 9 B & B 5 M\ Sphingomonas sp. 113P3 Hl
Pseudomonas sp. VM15C 4l 4k f i & 8§ 4 48 8l
WHMSFREHFSAMLE. Bl ARH
B PVAFHAEPBIAMBEEAERERLLER
B.f FRABRRE L, ZATBEEEACT. Sphin-
gomonas sp. strain 113P3 {9 i & 8§ #1 7k % K 48 2
ARBEG, HIEHLE R RAER R . Pseud-
omonas sp. VMI15C 55 & K F1 K fi% A5 2 R L B, i3
BI3X 2 BBk PVA B8 69 K2R AL AR 78 8 L
M Pseudomonas vesicularis PD B4 B & &5 4y 2k 1k
BE AR T L PVA %k 0 Z BEES 8 M K g I
RESS . B, AR R BT = 69 PVA R R BB 7E Y A
AMEREFRRKER.

Pseudomonas 4L B F# PVA (EfERE, R
3t PVA, i B3 AR 6] B HE A F B A
¥EHECT® M Pseudomonas sp. VM15C & F#ifk
H B PVA SUIG RS XS JL R h B2 40 2-79 L 30 BE  2-
CFFE4-BRBEAN 2,5-0 — B & 3 B0t A 4k 5 10,

Pseudomonas vesicularis var. povalolyticus PH #i
i) PVA SALRE R K G (BRI 4-BR B 2-F %
MAEREAEREHELEE, W CEMERE
B A BOR ML IEEDT . W L4k PVA B
SR B 2,3-T M. 2,5 C_HHEERER
B S BB IE MDY, B Pseudomonas sp. 113P3 4fifk
BRI MBS, % PVAME 2w 1,3-T 8.1,
3-F1 2,4 R BEA &k, (B XA B P BE R AL TS
PELE ) AT LAE B A X PVA R iR BB
HRNEREST PVA BF Hd, ERXRRERILR
PVA ZAM R B — KB ZHEY £ —# L.

4 PVAWAHERIE
HF PVA EALE R % SR T4 W B 5 5

9, BT LA PV A 7E 51k M A , 8 A8 B9 o (8] 7 ) B R
WO S, B R A ) PVA SR B AR 7T 6B

MY, Sakai A PVA S5 R LB E ALK

HHEHBRBEOLEY REKBRI DG FAE
P51 | Wi Pseudomonas vesicularis sp. PD 438
AL E S E SN BEENRERR PVA &
FH 1, - m L BB, Pseudomonas
sp. VM15C =4 K& 1 PVA €L, BiFEEH
PVA T 88 ¥ A J& J 3+ 76 A R % o — 5 R ART°,
Sakai iAF PVA &G . FREIFYPHEHER
M, AL B A PVA EILMIER PVA B,
&7 H O, BB BAER ST M MR B 5
ATKFREE R DSR2 TR, XU E
B fK % BESL R/E R MR PVA,

i PVA Jii 5 88 2 8 25 & & =X 4 o 07>,
PVA LIk AR R A BE B FE % . Sphingopyxis
sp. 113P3 A= 4 {47 PVA €L 8™, PVA &
BME{™ PVA K@M THER, B, 84
PVA 4 T o i — i AR R 3 5 A IR B | D7,
Pseudomonas sp. 113P3 5 W WIS B5H PVA & |
B 13- “REERAR pNET, BERAEI
By, A EEVE R PVAR . PVA MR EH B ERE
ATHERENMREFES -REMLSY. B
RPEBLAYEBGRN THE-SHERIPE
BMAMZE. ZBETVTUEBEATH - FHIAER
Zm",

# ¥k Sphingomonas sp. £ K FEE PQQ.iEH
SRS v, (BB W B AL AR TS L T L
ARES FEBEAENK Y 5 88502 5SS
HREVERATAASFERDAREADBEY
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WP, MO B R A PVA HABIEN, B
AEDERESHAELBHEEP L, XiEH
PVA @B ARSNGB Rl RELL T 40 58 B 51 IR
b EE, B, PVA MBEEZE PVA S LB
AREMKFRERBNBEOERATS,PVA X2 F
Fefg mml LB SMNER D FEY, BREDR
SEEA R ENEREEER FERESR,
X ) BE L5 B 2 BT 5 KB P R A PR TR Y A5 S R R
AR FROMEY REH AU .

PQQ R4 PVA BlABMEAMA T, &
FEEBEABY A PQQAMTEMIENE
F, EREREEE S RAEAEE AR
VEm ] = 4 PQQM, #E Wl PQQ fE S B R K
PVA R A8 PVARWBEERAZE=ENER,
PVABIEMARAAREE CENEENRTFE
HBPVARBEERAGEARAEE CFRRP,
MPVA BEMIIFANEE CHETRERESEE
HEMBRFERANTERIE™ . & PQQ MRS
LA S FA S E, Bk, %8000 F 40 R B
BHIE, B2 RS 45 A BB SR B R VT S HE BT . PVA B
LBtk E PVA B H Pseudomonas sp. VM15C
W FredeE, B — SR T ATP 18 BT 68
5 PVA LA Rxt PVA fBLE1ERE X,

Hit, — AN PVA B P REEFR &
A, —# R PVA HLB 5 E LB PVA Ki# B
HEEH.PVA S BRERIB. TUSE LR
PVA /K % B 3% [F] 45 Rl MR PVAD- 1018580, 55
MmikZEE PQQ W PVA LS BME LR PVA
KIgEEE " PVA A MR A B XA
RO, XA PVA 27 B E B 9 o R R,
PVAR#AARRES PVA LS ME&. Tk
PVA WM ZZRTRER S E5 % PVA 2 FHY
KEDH ENHNWEEST FHEADR, b E L
AR St R e Fl it — B B . Pseudomonas sp.
VMISC i S Bk M HFETHARSE
i, X Xt FE % PVA B AE

B MM ERTEM S PVA RGBT REHRA
¥ &, Sphingopyxis sp. 113P3 LR T H PVA if
SmEEMSRMARREANEHNEL BF
T PVA B MR, 40 BE 8% 12 iR i 1M G T AE A2 3
Fef PVA (94 3518 PVA ATREA ¥ 5 W W f e
B PVA B XWEBEMW KL, Sphingopyzis sp.
113P3 Rk PVA 2 Fit AN iEFF B T BRI
BRESTREYHH LT . Sphingomonas &
MAEMESMNE LS H R REREER, AR RN X

MEWAF TR Y RHEARR . Sphin-
gomonas R YT MAMBRRZ B . BZEAR
RINEAER XEREMNEOMBHHMREH R
SARFFE,

5 PVAKMEERAXHAR

AT #E— R PVA R B 09 7 AL EI F0 2
WHLHI , Shimao % ASE— ¥ PVA B K KK #
K A 2 R A AT HE R, PVA R B A2 A (pvaA)
MEAR PVA KB EE (pvaB) L ERENIE
REETF—TRATFH HT R pvaBA, ZEZBH
FHEZEAT - EIFELLETFHEF.
pvaB % — WM B S VMI5C S SEfe 8 5, 5
HRBIINEEMARLE RERUNEERF
7, ZEATE—-TREAFSKA—1TFLER
EHEPL. ZEUUSELZEAREAFRERHA
(PMSF) 5 & ® #, Ff Bk, E.coli JMI101
(pMSVAID) R X B pvaB % JH 1)K & 7= ¥ 10 7T
fERZEMEKEE. AREQNFESIRWT LIS
WHZEAANEEAEA. THEERI A MY E
RS, B PVAKBHRITRERAEARKE
R, Ser203 WA R LY, HEG PVA A
BpvaA BEERREIFAXKBHEPRE EAH
Y Sphingomonas sp. 113P3 4k i 3 # 1 & B8
HHE RN,

BEAEN M RT-PCR ZFHAMAER c 5
WIBEILE PVA KR PVA BEBH =18
HEABMESHER MBI F . RABTIEE
RAPQQIMAR CHEINMAREGECH, 8
EFEpva A FHHYMEE CR PVA HAKEE
BEMERBTER, BRAREP EEOEHEMY
ERABTZE BNEEMEREARGCR CHT
BEMEESERARENAE,

B EXBITE B FRAE Pucl8 g T PVA
[ % B Pseudomonas sp. VM15C MR X FE. %
BPVABSMERMNEAS 639 TEERRE,
ERE—-TMARGEAMAT—T PQQE S
BCERERFIEHESRHETRESREBABRRY
AL,

6 % i

M THEER PVARMEYMEERAR T

AI"Z B— AT HIEMEMR PVA,PVA B#
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BRRREE S KEREE, Bl PVA WEY RS
BmarEL =i, FTAEHRTRE EHA
X RECH PVARBEMATENET SHF%
# B EALESEREET T ZERMHE.A
XEHFRBRE PVA 7B 7E 5 bR A 7 o 8 B A
BERKEE. FEEEX: (DAAWEREN
PVA BB AETHIEFRABK, =BKFEK, X2
Wit PVA @M T kLN EERE. (2)
PVAMBIBHERER PVABRBRENORBRE
s, PVARAEYRBRIBRPESTE 2 MELE
fEHRAER MR, MEX#ES PVA MEFHLE
HETEFESE; B4, PVA @B 5 PVA @

R A W 1 20 B AL AR 3 B X, X S HR PR ] T M o R
g,

RTRULAMEER PVAREBEYER
PVAWZES N, SR ITEMNERE:(DFE
BBk rRK stREK WRER T RERS
TR TREYER PVA WERERR; QETH
PVARBMILEMERM L, TR PVA fil @+
pua BT PVA TR0 6 5 B B 3K 1 5
BEHm PVARWBM ATTANERAERA R T
PVA BEE 8 A RS R A mEeT . M e
Wi 4R B 7 BEK T 5 (3) 38 T Tollr Jor A B B o1 39) 1 &2
SEHRMEL.

AR 8 R YT — R BERCR Y R, L PVA
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