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Fig. 1 FTIR spectra of the different composite films
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Fig. 2 XRD patterns of the different composite films
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Fig. 4 The water vapor transmission rate of the

different composite films

KRR AR TS ME W 1, hE 1o, 4 FiE
A AR FEIAE 0. 153 5 mm #2547 ;CS/nBC/CUR &
AR TS fe s (29 12.06 MPa) , H4E XRD 33 [543
Prat R, X TS CUR BB &4 0 & A I 45 i 5
A, CS/nBC E AWM E feim (29 8.43%) , %45
RE MC TS R0 R A C, Fa, BT
CS/nBC/KA E 41, CS/nBC/KA/CUR & & EAIHL
PP RE 3 OR, TS $R T T 3 A% E BT T 4
1. 8% ,iX F% 5 CUR " KiE—OH it st = i M
ARSI R R A K,
2.6 HIEEESH

NI A BRI B T WLIEL 5, Bl 5a) ATAT,
AT HoAh 2 A B, CS/nBC/KA/CUR & A 5 %
E. coli A7 % 35 (1 410 DA A5 | LA 14 BBl A8 - 4 4 5
T 1,75 mm, £ 12. 2% , 3% 5% A0 2505 1 6F 5%
GEIRILAR —%, | Sh) "l AT CS/nBC A
CS/nBC/KA & & [, CS/BC/CUR & & B Xt
S. aureus E@M%ﬂ&i%%ﬁ%,ﬂ%@ﬁﬁﬁ%ﬂ%%T
17.6%H119. 9%, SHE T A2 il 45 1 g - 72
- RS T A2 A AH HE , CS/nBC/KA/CUR & A K
BB FE B4R (15.23 mm) 00 T 2.23% ; MR T
M. Y. Gan %5 il % & 4 CUR MR K, €S/
nBC/KA/CUR & & JEEN X} E. coli M1 S. aureus W0
R B ELAR O B3 0 T 29 50% 1 33. 3%,

AR T RE 2 T KA &%
i) DNA A2 1 HH 5 il 1 335 4 00 DA BHLAS 3325 0 119
IEwARKERE, BT CUR &E—F KM BT
P, CS/nBC/KA/CUR & A AR A T Hifth B 4 5t
Xt E. coli FE3H T . A I B SCR , X AT B 13k
PRI VW BT B [ 1 %80T B i Ah, A IR
E. coli B P-YIIMERCR & T S. aureus , 3X I 685 P FH
TR 0 A0 i BE S5 A R TRV A 6, A IR R
CUR S 25410 TR 2650 SR 199 O S 7 JHL 38 o 40 i oS afE A

1 RRAALBY TS FE

Table 1 The tensile strength and elongation at break of the different composite films
AN JEEJE/mm 7S/MPa E/%
CS/nBC 0. 155 6+0. 005 2* 9.291 5+0. 046 0" 8.425 0+0. 013 4°
CS/nBC/CUR 0. 152 6+0. 001 0* 12. 057 0+0. 104 7° 6.415 0+0. 049 5"
CS/nBC/KA 0. 153 8+0. 001 0* 3.976 0+0. 202 2° 6.315 0+0. 000 0
CS/nBC/KA/CUR 0. 152 1+0. 000 2* 9.151 5+0. 146 4" 6.415 0+0. 021 2"
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Fig. 5 The antibacterial activity of the

different composite films

AR BRI 2 1 2 W AL G ( PPO) L3 PE
il LB B B P A TR M CUR btk
T S R R A R 2

IAh, CS/nBC/KA &4 1) B o B TH BR R T
CS/nBC/CUR & A WE$E 5 2 9%, CS/nBC/KA/CUR
AR A B R R — 2D W T A3 14%
(DPPH) 1 37% ( ABTS) . [A] I, #H %% T 2 ph ffi
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KA/CUR B A B B h B B R 2/ T iE 10%
(ABTS) , iX 7] /2 W A S AL 7 R — 1K R I 1 IR]
WROEL, 5 Y. X Xu & AT A CUR
CS FEREATRLXT ABTS [ HH 2 BR % R 25% AH L,
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Fig. 6 The antioxidant activity of the

different composite films



.34 251 2023428 / 4538 % 45 4
k2 RELARE AT S
Table 2 Optical property parameters of the different composite films
A AL* Aa’ Ab” AE SR
CS/nBC 0.21+0. 22° 1.08+1.4" 0.35+0. 38" 1.23+0. 10° ‘..
CS/nBC/KA 0.09+0. 21° -0.15+0. 36° -0. 44+0. 79" 0.72+0. 59° S
CS/nBC/CUR 78.35+0. 55° 17.72+1. 39" 39.77+1. 43" 90. 84+5. 00* -
CS/nBC/KA/CUR 19. 310. 57" 8.33+1. 88" 33.14£2. 67° 40.23+1. 84" -

33.14,1f CS/nBC E AWM Ab ™ X244 0.35, Hitk
A1, CUR AR & 34 0 52 5 B e B, e A, AR AR
F CS/nBC B &K, %1 CUR J5 1) CS/nBC/CUR &
AR AE B 1,23 FHE R 90. 84, [R5 CUR
AR Aa ™ AT BTN, {0 KA 2 35 PR AIL
AW, 5 CS/nBC/CUR B A M (Aa™ H 17.72) H
It,,CS/nBC/KA/CUR & A MY Aa™ PR & 8.33,
X5 M. Y. Gan Y il £ 0 & A IR CUR AYRL
JEREAI €05 B

3 45

ARSCLL CS Ry 3L A KL nBC k&5 4 31 58 71 |
CUR 1 KA )R8 16 M 5 Ak 7], SR 8 W58 SRk
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AT T RAE, 3 %5 A 7 HoK 43 B R 4 68 L HL AR 1
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PETF, X E. coli 114 R 80 SR B A 5 A - 3 42
25 12.2% , A 536 BR % (ABTS) # CS/nBC &
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Preparation and properties of chitosan-based antibacterial and

antioxidative composite films

LIU Xiaoli, GUO Caoyu,LIN Kaili, LIAO Wenying, WANG Wenyan

School of Food Science and Technology/State Key Laboratory of Food Science and Technology/ Collaborative Innovation
Center of Food Safety and Quality Conirol in Jiangsu Province, Jiangnan University , Wuxi 214122, China

Abstract : In order to obtain chitosan (CS) based composite film materials with satisfactory functional properties,
CS based antibacterial and antioxidant composite films ( CS/nBC/KA/CUR) containing nanobacterium cellulose
(nBC), curcumin (CUR) and kojic acid (KA) was prepared by mixed solution casting method. The barrier prop-
erties, mechanical properties, optical properties, antibacterial activity, and antioxidant activity of different compo-
nent composite films were investigated. The results showed that the components of CS/nBC/KA/CUR composite film
interacted with each other mainly by hydrogen bonding and van der Waals force, and the interior of the film showed
a relatively enhanced crystallinity. Compared with the other composite films, the water solubility of CS/nBC/KA/
CUR composite films was decreased significantly. The water vapor transmission rate was increased by nearly 24%
compared with CS/nBC composite films. The tensile strength was increased by nearly 3 times, and the elongation at
break was increased by about 1. 8% compared with CS/nBC/KA composite films. The antibacterial effect against
E. coli was increased by about 12. 2% compared with the other composite films, and the ABTS free radical scaven-
ging rate was most greatly increased by 35. 2% compared with CS/nBC composite films. Therefore, CS/nBC/KA/
CUR composite films combined the advantages of each components and showed a certain potential value in the de-
velopment of active food packaging materials.

Key words : chitosan ; kojic acid ; curcumin ; composite films ;antibacterial activity ;antioxidant activity
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