Vol. 31 BHEFEALFEFIR No. 3
2010 423 H CHEMICAL JOURNAL OF CHINESE UNIVERSITIES 612 ~615

BFI XA AL ERPE R T 5 F = PBS
R B A B W B9 22 i)

ko &' THE', kB e
(1. BEPaRHE KA HE A TRk SHEAR T SR, 754 710021
2. WM ER TR BE , M 325003)

FEE R G B B 7 DU SR (THF) | 28 K THE FIH 28 IR G IR FIMER Z o, XT84 PR
PBS & PBS/CHDM F:JRYiAT T ks, F GPC M2 T BEMR = /i, F B (MS) X B S r= il 1 7
TArHr, H FTIR FAE T = #8540, W as R, ERITEMERT, X M, # 10° LL Ay PBS, 7
THF fRZ AT FEf S 1.4 x 10*, TAEF RIR R TR 4 x 10°; (HAE THF FIFRANR AR R T, 706 M,
10° DL i) PBS il PBS/CHDM IR Y HR AT AR A 0. 1 x 10° LU R JRURE A | — ZE PUERIRAG IR ) B /D 2R A
TRERY. A3 T 7K B 2% il e B 7 14 52 M)

KA NRIWTRERER ; PBS BCMEILIR Yy, JFORLAR FRIRMRERY) ; AV

FESES 0631 ZERERIRAD A MEHE  0251-0790(2010)03-0612-04

O 5 1 2R il PR G 2 B 2 L 545 B /K O e, 6B E 0 OV T B30 Ao Il 1 44 Ak BB 8 % A e fi
FNE, AE R AT A W RS A LR FF R B 2 G R R T R T R (PBS) HA R AR
IR 2R R A W R AR T 2 B 22 (R 2 Y L B TR A 0 AV F R R A5 2L W e A s ph 2 b
RN, RN R AR 2%, FRilE A ARPAEE rh i WA ats | LA oy | IRHUEE | L AN
SRR E AR P AR AR 0 R, A ARIREE P A A P e g R DA . AT SR EREE A W Y
YER, el LR e 07 e R e A VF 2 h iR . (1) W LAEAS R A BT BB A5 T b 47
B (2) AT LA B A 28 B8, &6 AS Bk 25 S5 40 10 R A W 34T &R B8 R g TR B O
(3) RNifaje, wfEsf—, R AR TUEREEILEE; (4) TRIEEA SR IEFAE Yo Us , nT g
IR, A AL PR A R R AL TR RE T — 25 A 03B 1, I FLX ) 28 28 W [ A A L ) 1 9 2L
AHEEZ L. Lenglet 55" R B FME e-C RS RALER (PCL/PLA) FYFLRY), 1£ 5 mL 0.05 mol/L
B 22 vhis v rh K B ) A, 7539 T AIRER TS 5 Okajima 250 76 M FP 2RI & rh sl I 3 CO, ik h
FIFHBGARBEAR 73 F 108 2.2 x 10* (1) PBA 152 MRARER Y. (EX 15 40T 2L 5 Wy 10 i o gk T o 2 A5 31
LA S AR TS IO AR WARGE . AR SCRAIASFE R R, (18R DG R B 15 2 A AR 7 B, % =i 4
T PBS S 1,4-CHDM 2t () PBS HSRWiEAT T BGRE MR RN, WF5T T AR B A LIS TR 75 i
XL N s ASRAS B R =k JEORE AR SR BEURAE A B .

=

1 & g

1.1 FIF{LES
BT TR T RS (PBS) 1 1,4- 30 —HEE(CHDM) B T 2 T —E£fig PBS/CHDM 2 B CHk[9 ]
Jrik Al B PUEKIR (THF) FEE 5 (CHCL, ) #1508 4k, PE2e A2l BRA 5] 5 8 A 22 1

Wk B . 2009-05-31.

HETH . R ERBEIEE (HES . 50673056 ) | MM BHEZ HHRIT00 B (HEfES . H20080045 ) Fk V6 24 B ARHE BB 00 H (e
5; 2009ZKC08-09) ¥ H.

RN ok 8L, 2o, Wi, 202, WA R0, NI A ARSI & a . O S SR BRI A Y.

E-mail: zhangmin@ sust. edu. cn



No. 3 kK OBEF BN B E AR ST F PBS AR ER S H R 613

BEBENEEE[ CA : Novozymd35] 10000 plu/g, HANIELER R AE. A N B, B (LR
FIBTATEERFIH. Nicolet NEXUS470 £L4MG1EAY ( 52 [ Nicolet /A ) ; HT3-515 GPC X ( 3 [F Waters 22
) ; MALDI-TOF-MS ¥ ( %€ [ Micromass /3] ).
1.2 MKk E R R EERERE PBS
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KON 12 h i, IMA—Z RFUH 26 (THF 5 H AR R 2: 1), QRS0 12 h, i BE R CA B, 78K 7]
W, 15 2IREE =Y, H THF i — 22tk =)

2 HRSHE

2.1 AREAEFEZRIT PBS B R K0

%1 NTE CA BERIVERIT , AIRIEFIK R M@ PBS F=¥i0 GPC M 45 . 78 THF /K&, PBS
M, T x10°FEE] 1.4 x10*, ZEH IR ZRZ T, PBS UM, M1 x10° %5 4.0 x 10*, 7& THF FIHZER A
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Table 1 GPC results of PBS in different solvents

Solvent system PBS Product
. Mn Mw Mh Mw
THF 10.00 x 10* 17.80 x 10* 1.40 x10* 2.702 x 10*
Toluene 10.00 x 10* 17.80 x 10* 4.00 x10* 9.303 x 10*
THF/ toluene mixed solvent 10.00 x 10* 17.80 x 10* 0.08 x10* 0.150 x 10*
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Table 2 Molecular weight of PBS and PBS/CHDM in THF and toluene mixed solvent

Feed mass ratio of PBS/CHDM Polymer Product
M, M, M, M,
100:0 10.00 x 10* 17.80 x 10* 800 1470
95:5 10.46 x 10* 21.74 x10* 600 1132
90:10 13.80 x 10* 37.50 x 10* 500 1230

80:20 12.50 x 10* 26.10 x 10* 484 960
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Fig.1 MS spectra of biodegradation products of PBS and PBS/CHDM catalyzed by lipase
Mass ratio of PBS/CHDM: (A) 100:0; (B) 95:5; (C) 90:10; (D) 80:20.
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Effect of Solvent on the Enzyme Catalysis Biodegradation of PBS with
High Molecular Weight and Its Modified Copolymer

ZHANG Min"*" | DING Ming-Liang', ZHANG Ting', YANG Jin-Ming'
(1. Key Laboratory of Auxiliary Chemistry and Technology for Chemical Industry, Ministry of Education,
Shaanxi University of Science and Technology, Xi'an 710021, China;
2. Zhejiang Wenzhou Research Institute of Light Industry, Wenzhou 325003, China)

Abstract PBS and PBS/CHDM copolymers with high molecular weight were degraded via immobilized lipase
in different polar solvents, such as toluene, tetrahydrofuran, and mixed solvent of toluene and tetrahydrofuran ,
respectively. The degradation products were analyzed by mass spectrometry ( MS). The chemical structure was
characterized by FTIR. And the molecular weight was determined by GPC. Under the function of immobilized
lipase,, PBS with M, =100000 can be degraded to M, =40000 in toluene and to M, =14000 in tetrahydrofuran
system. While in mixed solvent of toluene and tetrahydrofuran, PBS and PBS/CHDM with M, more than
100000 can be degraded to below M, =1000. The products almost are monomer, 1—4 cyclic oligomer, liner
oligomer and a small amount of linear oligomer. The existence of a small amount of water has a certain impact
on enzymatic reaction.

Keywords Lipase degradation; Modified copolymer of PBS; Monomer; Cyclic oligomer; Linear oligomer
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