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cinnamaldehyde/chitosan and application for lipase immobilization
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Abstract; Using chitosan modified by cinnamaldehyde to decorate carbon
nanotubes, a novel cinnamaldehyde/ chitosan/ carbon nanotubes compos-
ites were synthesized. The modified composites and its corresponding in-
termediates were characterized by FT-IR, XRD, high-resolution SEM and
TGA. Taking porcine pancreatic lipase as a model. explored the properties
of cinnamaldehyde/ chitosan/ carbon nanotubes composite materials. The
results indicated that when the conditions were: molar ratio of cinnamal-
dehyde to chitosan of 4 : 1, pH =7.0 and the enzyme concentration of
5 mg/mL, and the maximum load of 248 mg/g and the enzyme activity
of 8 064 U/g were obtained. The enzyme activity was still above 69 % af-
ter seven recycles.
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400 em ™' APEEE 2.0 em T, X HFERATHH (XRD) , Cu #8,
EIR 2.2 kKW, it B 300 W, 356 B :5~60°. #4381 R
i (TGA) , i B 15 75 Bl 30~ 600 °C, F+ i # % 10 °C/min,
B S AL (TEMD , f140 #1%6:0.23 nm, 2843 $F%:0.14 nm,
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B DL 5 50 JROME it S AR A W S Y = b 43
01,051,100 1,20 1,40 1,80 1 HIBOR R BB B
PE5E RO M 58 O i IR IR D B A Bk 4 R A R 5K
5 BRI B XoF T 5 A g 67 48 0 1 R I
1.6.2  pH X Ui REAL R A0 KE B (LG DL HE S
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Figure 1 FT-IR spectra of CS, CA, CA/CS
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Figure 2 XRD profiles of CS, CA/CS
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Figure 3 FT-IR spectra of CA/CS, CA/CS/CNT, CNT
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Figure 4 TGA curves of CNT, CA/CS/CNT
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(a) CNT
B 5 CNT.CA/CS/CNT #yi& 4@ 41 B
TEM image of CNT, CA/CS/CNT

(b) CA/CS/CNT

Figure 5
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Ho . A 6 AT, SARBUR SR (YRR Z L 0 0 DAY
Eo MBI ESR (R & 22 L 0.5 0 1) B, [ 9 38 8 X
7 ARG, 2 B 3 47 394 s i 199 670 280 o S 3 0 R b,
R Z R 4 L IR R R, XA RE R RS
7 REBEBUC R 20 T 5% TR M S T R R Y Ui R A i
155 N8 BE 45 45 30 55 5 0T LAAE A B (IR I, 97 28 0 ol 2 %
IR, 2 BB BT 3% 4 1 A i i 5 00 T 5 B 490 oK % 1)
5 FR 3380, 572 B o0 1 AA TR A A L I K S BR Sl i % A
KA R . RV BRI R S 58 £ MR 1R K 2 A R
SN 3G TR AR S R A4S S 0 (AR Y B R
S0 SR 24 T B Aok v e i R R 4 o Ak R e i 75 L

S NG Wi BG4 5 J1 0805 - S Y A SR R R .
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% E
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S10r
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Figure 6 The influence of molar ratio of chitosan to cinnam-

aldehyde on immobilization of enzyme

2.3.2 pH X I REALBR 9K & EUE LB RE Wy [ 7 W]
A pH= 7.0 1 o 538N B7 T ) 2005 20 DK i 10 2 v B T 2
S TG I R P £ A0 T RE R T YR B R IR T A 5 A2
B k] B A T BT 3 R

2.3.3  IIREALBR AR B E AL I W 3l i i 1A 8
IR 7E B EAR (1 mg/mL) B, 4 b5 W B33 J LR ] LA
IEF 10006 . il 45 v FE (1) 33 0+ W0 R 4580 2% 8 4 e A1« V2 B 1
A (v o 1) 445 X e P TR AR BE L K T BRAOKR R S R
F 2 1 ) Al 30 A e T B R R - A (] A 1 T ) B

30

P

[
(=}
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Figure 7 The influence of pH of PBS buffer on

immobilization of enzyme
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Figure 8 The kinetic process of loading lipase under the

different enzyme concentration

KA H,1,2,5,10,15 mg/mL 75 9% i %t B 67 25 = 43
Sl 75,137,248,250,254 mg/g. MEEWR LN 5 mg/mL DL |E
A A B 0, B3R R LT AR AR TR 0 4 Wl vk B O 5 mg/mL
I, 7 3% © 38 B K 2 18 S i 1 R P A% 3R DA % B 3R 1 i
KA e SEREIG PE R TT IR 56 P L BV BE 358 5 mg/mlL,

2.3.4 3 FNERGN K MR E LEFE SR A R iR LA
BN TE 3 BRI K A B RL R B 4 K A SRR O A D D)
T ity 09 AR %o T e B IR PR R I /7 SR/ ik A K A K g D G
38 8 LA S it A K Xk T e 40 3 T v R R 5 BROBE N R 5
BEAY T 00 T W 4 R B 00 43 T80 L O 7 R 4 oK B R i 1
Fa R W) 570 28O0 B T R A TR R B DL R s
A R TR i R 4 T LA G A T AR G BT L 03 A0 L TR A
A AV o8 5 TR W R B A O/ T 6 2 G 2 T B AT R
T Rl AP0 RS A A o AR R T I R X T

2.3.5 A RN W E LB E R R A 9 AT

Rl 3HBRAREMBEELBEERM LR

Table 1 The comparison of three kinds of carbon nanotubes

material’s properties on immobilization of enzyme

b BIAE A/ KR WG F1/  REARXTIE 1/
mg At/ mg U (U+g™H
CNT 20 3.21 18 5607
CS/CNT 20 3.56 23 6 554
CA/CS/CNT 20 4.96 40 8 064

11



E33EFEIH X

JEUAE - AR/ 7 SRWIE D) RE A B 290 R A A o 8 B [T 5 i 0 e 4 1F

1004
< 80
E}
= 60
e
o
E 40
* 3 ——CA/CS/CNT
= 20 —=CS/CTN
—a—CNT
0 1 1 1 1 1 1 |
0 1 2 3 4 5 6 7
AR

Rcuse number
B9 EHA A RKNEEEG T
Figure 9 The influence of reusability of immobilized

lipase on enzyme activity
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