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Fig.2 IR sepectra of Fe,O, nanoparticle (a) and immobilized Fig.3 Hysteresis loop of immobilized cellulase
cellulase complex after cyclic freezing-thawing process complex
(b) in citric acid buffer Saturated magnetization strengh ; 47.55 Am?/kg.
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Fig.4 Effects of mass ratio of PVA to cellulase( A) , mass ratio of PVA to Fe(B), pH(C) and
immobilized time(D) on the retained activity of immobilized cellulase
2.2.2 PVA 5 Fe,0, Wk Bty R ELME A% B EH N TH fERKBRIKR D, 557
Fe, 0, YUKMURL 1 PVA 2 B9E BRI 305 PVA/Fe, 0, GHKIURLY Bt LE r A6 XEANTR r (B 26 1F
T E A LT AE R BB ISR TS, 4R s, 2 r =50 RS AR R [ B 4(B) |, RUTE
AT A TR AR il ] 2 A 2T AE R BB RCR BT, MBS, 24 r =0 B, [EETE Fe,0, 2K BURL - A TG
JI IR 14. 3% , BAHERANEY Fe, O, R0 2T 24 25 i A7 2050 i I8 A 181 2 A1 1.
2.2.3  pH An [ E b it I8 B € U A 4 R B E 7 By R pH R [ E AT A 2R R IS [T R A 52 e i
Ze[ 181 4(C))3RH, Fe,0, YKL FILT 2k 2R W 1] HL AT X0 45 5 i BEAT ARORBUSE . Fe, O GKRE 778
pH {4 4. 5 B BUFFIR IR 2 bl IE v iy, 2T ZE K e — PRI VE M, 2% 20 70 09 55 f AR Y Ll pHL =
3.5~5.0, FrLIFE pH KT 5.0 B, SF4EREFEM AR, S8R PER(E Fe,0, ILF4ERIFHZ S

i, 42m T EERRCR. IWE4(C) FTLIE Y, 4 pH =6.0 W, & A 2T 2 28 il ) il 1% [ 303 1k 5]
R

18] 2 P T o] R P 2T 2 2R T S [P SCR s i 2 [ P 4 (D) J3RWE, 7EEE AR 11 h 5 B [T



No. 8 Bk, ATRUHE/TFe,0, R B 4 4 FEE 2L 1567

FRIEA AR iy, B I 18] B SR S M A R R T I, 3 AT BB SR #h 7 3 4 i ) 261 2 3k o5 JE AT A et e
T I 5 [86 5E A E E4T3%

2.3 EIENIT BRI R NTEE MR

2.3.1 EEE G M E A RAE PVA VEIRER SRR AT T RE 8 S i W B A A D K B I -
Pl AN AU 5 TH B AT 5 b W B /K AV PP e B3 1 PV A RN S R il o o0 T4, 28RS kA, 1 PVA FNZF
20 5 T8 A R 40 K IR 2% T W) B A R T4 [ " 8 Fe, O GOKRTIURL IR LT Fe, 0, 1Y PVA BEIEE A 1K
ZEA R pH =4.5 F10. 5 mol/ L ATBIRZ M REXI 2 0 HE, 764 C Tkl 2 h REZIZBELE, IR
Ja CREFRRIYSI 0 16 2P AR | SRS & R B AR (R 1), R 66. 1% B 1Y
B Ak, T Fh R 2 1 1) B AREG 710 0. 801 U/mg, AR AR BRI IEACEEHE LY 63. 5% , RIZid iR
R E e, I8 AR 7 [PTSR AT Ik 42 % . [ 5 ARG 7 A 5% T RS iy 50 20 i B 1 4 B AE B I
W, ANRELS LR LR T2l T3 B

Tablel Content and specific activity of cellulase in pre-bound solution and immobilized cellulase

Method Pre-bound solution Supernatant and washing solution Immobilized cellulase
Mass of cellulose/mg 12.5 4.24 8.26
Specific activity/(U + mg~!) 1.261 1.272 0. 801
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Fig.5 Cellulose hydrolysis curves by free cellulase and immobilized cellulase( A) and the relative
activity of immobilized in reused cycle(B)
a. 0.24 U free cellulase; b. 0.1 U immobilized cellulase; c. 0.1 U free cellulase.
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Immobilization of Cellulase Based on Polyvinyl
Alcohol/Fe,0, Nanoparticles

LIAO Hong-Dong, YUAN Li, TONG Chun-Yi, ZHU Yong-Hua, LI Du, LIU Xuan-Ming "
( Bioenergy and Biomaiterial Reseasch Center, Institute of Life Science and Biotechnology ,
Hunan University, Changsha 410082, China)

Abstract To improve the enzyme activity and reusability, a new soluble, easy separated carrier was made to
immolize cellulase. The immobilized cellulase based on polyvinyl alcohol/Fe, O, nanoparticles was prepared
with cyclic freezing thawing process. Analytic data from TEM, IR and VSM detection suggest that the average
diameters of immobilized cellulase complexs were 1 wm, which contained about 10 nm Fe, O, naoparticle. The
factors affecting the activities of immobilized cellulase were researched. The activity retention of immobilized
cellulase was achieved as 42% under the optimum conditions: pH =6. 0, mass ratio of cellulase to PVA is
equal to 4, mass ratio of PVA to Fe is equal to 50, 11 h for immobilization. The immobilized cellulase exhibi-
ted greater efficiency than free one and retained 50% relative activity after five times of cycled reuse, which
indicates that this novel method of immobilization could be propitious to cellulase reuse and efficiency improve-
ment.

Keywords Cellulase; Immobilizatoin; Polyvinyl alcohol; Fe,O, naoparticle
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