RILKFLEMLTERER (4), 21-26 (2005)

KSR TS5 A F v 7 DI B4

o 1&E&

TIAF v I BBx DEBCRPERNES THED, BESNETTAF v 713,
BEFCEPMHEEL (s 2B RI T, BECRBVWTR, 92710
VIRTTARAF v b DL EMEORBIC L DBEEM~DEZERBEINL TV,
IDEIRERNDL, ERBEETTIRAF v/ ORENEDOLNATBY, T TIEHHICH
E2bDGLWE2 TS, LidL, A0MET T AF v 2 ONMEEREIZ., L&t
WRITHNMHEEEILTEY, BERCBITII2EPMOBFEIIEL>EMNKE .
BENPOLENBRET 7 AT v 7 NBMENTEEI N TWDH, BETIIESBETS T
AF w7 OHEEITHEBENELS. By AP O BEFOUBHORAM T THRBTHLEL
LB, BRERBREIRITHNETHS.

X—TU—K . TSRFoIIER, ESEETSRF v, BERYXTL, 74— KFR b

BEICBTDITSRAF VU FE
XY vEEDplastikos FBEEDZENRTEBLD) #BRETHT I AF v 713, AARLTEREJIS)
Tit, TBHFHELERFE L TATHICERRZERICEEONZMEEK] LEEEINTWD, TT7XFy
713, ERBEBARNLARIZED o 1950 FRNOTEMICEEIND L DITRY, STIHILHRT
FERT 145 4000 5 FURE, BATIIER 1400 7 U BEAEINTWS, 7 AF v 713, HiBCHEY
B T LA & 5 A A—URH o8, BETIREARBICLMITE, B TR E V-
%ﬁoiwtbf,ﬁﬁ@éﬁ®%6@é%ﬁfﬁ%éhékmﬁ&wiﬁt&oTwéo—ﬁ.iﬁén
BTTAF oy VBREABII LER - TEESNIBLEKREARY, REMMER, SO0CIBEMBEORRE
DUEDLE Lo TS, BIEBARTIIFEM 900 T b ULEDTIAF v VERREESATNS ESh, &

F729-0202  JEBSEIE LM RN 1R SE LS TEERER A A TR

Tel © +81-849-2111, Fax: +81-849-2459,  Ii-mail: hkita@ma.fuma fukuyama-u.ac.jp



tr EkE

NLOE WP SN Y HiT
BHon-y LTREIRS.
LinL, —E8IIREIEFEIL
w~EWmEL, 7o, KEZE,
LUy —TCHERAINLHA
B, B, ERAFo—1L, §&
DAZEORELHB G IEL 2
S2TW%, 6T, 77 AFy
7 EBEL TRE(LTDEIOR
MBI chszL YLy b (%
IHEREKI VEED/NKF) %,
BEEFSRETICRAL, K Bl BRIBET ST IRFvY

K EHROBERBARKPTER

ENTRY, BEP~OTIAF v I/HHOERBEROVEDEENTWD, MELETZ72AF 2713, B
WHDIIBERBEZERL, BV OIIMEEICERE L CHET 2, £, —HMIINBICERLEBRIES -
BETH2b0LH5 (R 1), 1 2FERZRETHITLRETIE, FALEOHBEICESE ECIIRERES
NETI72AF v 7 OBRBIIFHRARBLE1I~2F b EHEEIN TV S,

TITAF v JIIRAFZM TIIRLABZBHCERLINTEMETHY, BEFICHRH LT 7 XAF v 7i13WHE
MERICE VBN ICE TREBT D 2 E13h-oTh, MAEPIZL o THBIN TV 5 ATHEM B TE
W Tk, BEIRELETZAF v 7BERHBRETICFET S LEIRY, ThoDTFF2AF v s
DEEAMRREBEICEESEXATWAZ LIIBRWE IR, BEFEEMICHTLIREL LT, BETI7X
F o/ RBMREDEHRDE, TIRF v IRV Ly FOER~D]Y AL RE) FOEFBEK
Z<RESNTWD, Ee, AETITAF v/ 0o DLEREORELBIBRIN TS, 77 AF v I
ITFTEERY, REA], HHARBRINA EOFEMANEEEEN TV D EIZ, oBMEFEMETHZPCB,
DDT, DDEREDEBRERILEWERMELRH L7, ThoDIEFHEEZRELTWDELEZILNR
5. BE-BEWLE UvIVA, RENLT TV M RRWEDET, RAREMOEANSL TS AF v
IHBREENTEY, ZhLDFHERRERE 2> TBEADIIEEELEZ DI EBBEEINA TS,

e

$9BUTSAFYY
B BIT BT I ATy 7 BROMBICHT BIRANRREIL, 77 AF v 7 #BERICHHS 20
ZETHD, ZDEDIZ, vAAT A TRLEZBULLERES, VA 71 0HE, REREICTT IR
Y, LYUNLy FORMBIESERZ CBRE SN, TTRERSATNS, LsLARE, FI2Fy
7 DPHELL BT ILIRTRTETHY, FROVE DL LTRET CRANOERIZL Y SMSh, &
WENIIK E TRILIRRIC BT TAF v, Thbb ENRIET 72T v 7| ORER/ED LR TS,



ENRET T AF v 7 OWECRIT D0

EDIET 7 AF v 7 DREKB2 L DI, CH
3

TRC MEHRERY 271 TR 5 b éH o ﬁm .ﬁ
DT, KYLE (PLA), E FoXoTAny \o/"\c N
BMEMBBEMETDRY G-t FodUEREE) | g ] o CH, :
(PHB) 2 EDFR YV E R X T A8 RUZLE (PLA) RY G-EFOXST4E) (PHB)
(PHA), RYTZ7FL ¥ 22—+ (PBS), [ ﬁ
FETNLOBEROXBAKRE N HS, = \\/fW\ /Pk\ /P\\/P%\ L

o CH, CH, c CH,

NOoDOBERR 2 IZRT, ENBET T AF i
YOI —MORKKERRES, £ TP At PES)
HBEM, ﬁﬁ:@%ﬁ%®74w%\féf§%§, £ 2 REMEESRIES S AT & DU
DEZEHNL Dy —REREDOHE THA S

nTns,

EREETTAF v 71E, FORMIEST, TUr7 v R EOBAFMRERZFE - b D LRMREDIL
REREE ST LDICKEND., BIHEIL, BRUEHS~OBITE~v v F LEHREM & L TEELNEX
L, AEEBLHERLTEE, 2E2E, MPEvaliRYd oI EREOEYEEDOT 7 U bREEATE
Sh2IEBEZFEEETSHPLAILDOWTIEL, 2001 FIZT A YD TEE 147 U BEORBAETHNBE L,
BARATHLEBEA— N —0 PLA £ELENEZFA L - BHESFLOBRELRAT I L, BELEDORRE
A DOhD, ENHBETZAF v 713, REAHRBIED 2-3 FL IN24EaR FOBIBRHED
HERPEDIIS DR ZONFTHEASNDTRMEEZROTEY, KDL BEOVEBRRIEZAEND
EORBE~OAWEIERL, AMEROEHHPLZEICRFOFHIMEN b 220572 EHMFORE VEHT
H5.

3

ERRETSRAF VI OBRRPTOSR

LIAT, £OMETIAF v/ TERINDHRERIZ, BRAREITIIRIEE - BESE2ERL
TeRHETTT A PSNEREREEICL TS, EFEE(LBME (Intemational Organization for Standardization,
ISO) iXoTEPank 73 2F v - KRERBRT ORI ORBHRESBEDORDF (1SO
14851) | TI3, BB EIEBLEMISES 5\ IBILERBE, HREEE, =2 K2 MEBKT 2025C
BK6»r AMBLEBOBEHEEETIMET A2 LR2oTWA, L L, BARET CILIBE - 1B -pH -
BREBSORBEFMSCMAEDOBREE - MAMHBEIZELL TR I LEEETD L, BEF TONMEE
WOWTRHT ANV RTRAINDT—FE2EBTHIEBLETH S, |

74— RTOSEICOVWTIE, ERIRERRICLEHESED O TER, THETIK, FRD
HRBRAEFAEPLOL LEKBERT7 =V FT XA MRERINATEY, BEP TOESREEIT—ARIZ PHAS
PBS> PLA T, BT CORMEAY TATANEBAENON T LRBOBATHS Z EBTFENTND, &
7, BB E ORKE TRPER TAB SIS 3 VAR P THAMERE <, AL O LA T



o t#E

EAIRIEAME N & VBTV S,

=7, SEEREICEL L, BIFERY T A7 VEIMEMOR O AT 7—ER Y —F, Tu7T7T—
PEVOLBRICLD2AWMERTDZ L ", MAEMERIZEVAEREIND PHA 1E, £ERERENE D PHA
NMBERIIIVOBEND T ERMON TS, #HlZiE, PHB ##fE & LT Bacillus J&, Pseudomonas J&,
Streptomvces BOBERPBEE SNTWVD 23, PLA I, 74—/ FF A N CREEASRIEE Sh, F~BHF
BOD PLA 20T 2MEMIRBERITESFET D LTV ARV, &R - BEESRE TIIMKIE S
TESIEDFEL, ZFE 10, 000 LU TOESFE PLA IIMAEMSMREXT T, SEMIZZELREL K
1272% ®. PLA 78 & LTI, Amycolatopsis ROBHBESRE S TS *O BHYFED PBS iE, U
— BB EIZLE A LRIV, ABMEORRE " 7283 PBS EE L L THBES N TV 5,

ESBUTIAFVIOBERBEFTONE

—%, BERETPOENBT FIAF v 7 e NBTIMERBAHEINT LW OIRELEASH S, BE
BRI 5 » ARIELTC PHB ORMEA D, PHB & 4H L - BREREH EICHhfigs (~e—) 2FRT5
#UB8 Marinobacter sp. M/BfIh7- ¥, ZOMEIX, PHB HDMT 3-b RoXx VEEEAME—DRER LT
HIEMTIERT S & PHB HfEEER AW L, ZOBERIT PHB % 3~ FuX VEBOMEEFIINHTS. £
7, FOREBTERAKLCKREWEANS PCL 7 4 NV Lk53fET D Pseudomonas sp. 3HBBBESN TS P,
INOOEKIT, BRFEREM EIZACZao=—Z PCL 74V L58E2LENE208L, PCL 2M—0
RN & T DRI TS+ 5 &, BERIEPIC PCL HIREEE 2 5T 5.

EEOFRTOMRETIE, T 7 v 2ERBHIRAMERCELTZIAF v/, 9B L LTHKREN
TWS TEDHE) 277 AF v, OIBRFRETOENEHEL T 4 — AV KT X ML o> TFHET 5
TEERARTWD, EO—BIER 3 TR, Ty v RERTZAF v/ 0/NFE#RBETEHITOR &4
BOKE 1 m ICREL, H 2 BRBCEEZBEL CEEBRRFFRICL o ToOMMAFMLZEZ S, 3
H ARBIZBIZEALCEEBRELET,

REOBRIZBVTHMOKFEIIR wow
bhrginotz, DT IFIXF v riz ' i
SVTh, Ky ArvomETe 8 O
EAENRENSNT EBTFEESR ﬁ 60 |
4
TV, oK I
e 40T
BETODENRET T AF v 7
DSIRIZ DN T, BBEETIE (4 ”:
ETOLHMEND B, EOLIH e
0 20 40 60 80 100 120 140

RENDI LT TRV WD) DR
RUTHD.

=AM (days)
B3 FU7URRATSAFyvIOBKRICEITHZIERER



LN T T AF v 7 ORI 5 5 1F

BEhYI

—EBECRE LET7 7 AF v 7 BROBMBERICHESZ LT, BRRlRe LIzl o THRPIZEITN
e, EHROLRARPLELESNIBETHD. BERKRT DT I AF v 7 5RICHT DHAR 5%
X, 77AF v 7 ERERICHHIERNZLTH D, LLBLRBDL, TIAF v/ 0HEEL T
CIEARRRETHY, EHRET T ATF v o, BIERREOBEFMRRERBROT 7 AF v 7 2 FATHZ
L, RE~OAREZEREEL LV BERTEERGRD 1 DIZRD7EA ). —FH TR, SFEREWE
WhihdarRA MUBIZBWTY, BNV By AVLEEL2BETIHBE VLI L,
ez TESME] THHLEVSTHRBIRET DI LITRET 2% T, EHIZAE L TRER~OFHKH
BRANBIZTERETHAI, EREET ZIAF o 7220, TIINYFAL 70, NAFVHA 70,
Fee VYA 2 AR Y, EOICRE L TEROBEDEREERS FRTOFERROBEEMABT L EX 5
N5, BECRTIESMET ZAF v 7 SEBEMOSBER X OSMEEICET DRI, 13V ¥Aa
INORBIZEMRT DD L L TSRO ROERVPHIFEND,

3k

1) Y. Tokiwa, and T. Suzuki: Hydrolysis of polyesters by lipases. Nature, 270, 76-78 (1977)

2)  A. Chowdhury: Poly-b-hydroxybuttersaure abbauende bakterien and ezoenzyme. Arch. Mikrobiol., 47, 167-200
(1963)

3)  P.Calabia, and Y. Tokiwa: Microbial degradation of poly(D-3-hydroxybutyrate) by a new thermophilic
Streptomyces isolate. Biotechnol. Lett., 26, 15-19 (2004)

4) I Lunt: Large-scale production, properties, and commercial applications of polylactic acid polymers. Polym.
Degrad. Stabil., 59, 145-152 (1998)

5) H.Pranamuda, and Y. Tokiwa: Polylactide degradation by an Amycolatopsis sp. Appl. Environ. Microbiol., 63,
1637-1640 (1997) '

6) H.Pranamuda, and Y. Tokiwa: Degradation of poly(L-lactide) by strains belonging to genus Amycolatopsis.
Biotechnol. Lett., 21, 901-905 (1999)

7)  Jarerat, and Y. Tokiwa: Degradation of poly(tetramethylene succinate) by thermophilic actinomycetes. Biotechnol.
Lett., 23, 647-651 (2001)

8) K.Kasuya, H. Mitomo, M. Nakahara, A. Akiba, T. Kudo, and Y. Doi: Identification of a marine benthic P(3HB)-
degrading bacterium isolate and characterization of its P(3HB) depolymerase. Biomacromolecules, 1, 194-201
(2000)

9) Ebisui, K. Tabata, H. Kanehiro, C. Imada, and T. Kobayashi: Degradation ofbibdegradable Plastics in seawater.
Fish. Eng., 40, 143-149 (2003)



tr  1#HE

sk sk 3k ok sk sk ok shesk sk sk sk sk sk sk sk sk e ke sk sk ok sk sk sk ok sk sk sk Sk sk Sk sk st sk ok sk she ke sk sk sk Sk sk s sk sk 3k sk s sk she ok sk ok sk sk ke sk sk ok ste sk ok ok sk sk ohe sk sk sk seske skesk skesk skeokeseokosk sk sk sk

Annu. Rep. Fac. Life Sci. Biotechnol., Fukuyama Umv. (4), 21-26 (2005)
Decomposition of biodegradable plastics in seawater
Hirotaka Kitaguchi

Department of Marine Biotechnology, Faculty of Life Science and Biotechnology,

Fukuyama University, Fukuyama, Hiroshima 729-0292, Japan

Plastics are indispensable to our life. But, if plastics are once left into environment, they remain for a long time and
may cause various problems for organisms and environments. It 1s well known that fish, bvirds, and marine mammals are
strangled by plastic detritus such as packaging and waste fishing gear. Many people are concemed about leakage of
harmful chemical substances from plastics. Biodegradable plastics have been expected to be one of the solutions for
such problems. Recently, the development of biodegradable plastics has been further advanced and the market of such
plastics 1s increasing. However, the evaluation of their biodegradability in natural environment has not been well
established. The degradability of these plastics is now evaluated under the definite condition, but the great diversity of
environmental condition alter the biodegradability in nature. In marine environment, decomposition rate of
biodegradable plastics probably be lower than cultivated land. Some data suggest that it takes from several months to

several years to decompose biodegradable plastics in seawater. So, easy abandonment of plastics, even if indicated as #

biodegradable ¥, should be avoided
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