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ABSTRACT: The preparation process of an antimicrobial starch—based film containing microcapsule was introduced, and
the properties of the film were investigated. In this paper, starch was used as the base material of film, and then antimicrobial
microcapsules as well as auxiliary agents including gelatin, glycerin and CaCl. were added into it to prepare the
antimicrobial starch—based films containing microcapsule by casting technique. Using m(starch) : m(gelatin) : m(glycerin),
content of microcapsule and CaCl,, reaction temperature as factors, orthogonal experiments were conducted. After the
preparation, the water solubility, mechanical property and antimicrobial property were selected as indicators to test the films
and evaluate the comprehensive performance of the films. When m(starch):m(gelatin):m(glycerin) was 6:3:1, the content of
microcapsule was 20%, the content of CaCl, was 2%, and the reaction temperature was 50 °C, the film had relatively good
comprehensive performance. The starch—based films incorporated with microcapsule showed good antimicrobial property.
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Tab.1 Levels and factors of orthogonal experiment
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Fig.1 The flow chart of antibacterial starch film preparation process
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Tab.2 The results of orthogonal experiment
i HE KT I
Fii b R U % CaCLIURAMEU%  THHRIEIC KM% SRR J1/MPa LB A mm®  Z5APF4
1 4:3:3 0 0 50 27.66 6.21 0 24.47
2 4:3:3 10 2 60 39.51 7.59 47.48 69.81
3 4:3:3 20 4 70 36.65 13.32 43.36 75.70
4 5:3:2 0 2 70 29.67 15.55 0 38.49
5 5:3:2 10 4 50 30.30 8.59 39.27 66.29
6 5:3:2 20 0 60 30.17 7.73 55.80 81.49
7 6:3:1 0 4 60 26.69 12.10 0 34.46
8 6:3:1 10 0 70 26.95 13.79 35.21 72.24
9 6:3:1 20 2 50 32.52 14.83 60.00 96.16
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Fig.2 The water solubility extreme difference of each experiment

factor

3 T LA HY 2% DR 2R T K 1 B4 52 0 R/ IV -
TR > i [ > CaCl, & 1 > R & i, 1A
I ER 3K N S KRB T 19~ 20, 25 5E B/



371 oW

EPHPFAE S OB R A TR TR IR ] 4 T 2 M MEREDST 29

Hh /W 5 LA 6231, WU 8 ot 48 20 Kk 20%

CaCL U 730 2% , TR 0 70 “CI, B ALAT
BB TT

= i

2 e =

E r 14§

= 3t

5 . 197

= 2

T

VUM PR WAL Tl
i K

3 25150 N R B IR i 2%
Fig.3 The maximum breaking stress extreme difference of each ex—

periment factor

2.3 MEMSEREST

A 3 Y00 R P TR R A X K T B
PPERE , M PEPE I AN 31.24 mm?, ARSEIG S
22 1] 45 1R 2R T4 VR B GT A A AT T 7 411 T e T R, 2
EL WL 4. NE 4P aT LU 4 B R R T
PEPERE R ZMA R /IR I 2 % 1t > CaClL 7 i > T4
Mg > Tt AR R 3K T o FLAg
P, SVE RS/ H /B T oA 6:3: 1, TR Ji it 4
M 20% , CaCl, Ji 5 53800 2% , THE IR R 60 CHY,
TS P AT B 118 0 1 T R e K

15
E 2053
2 2%
=l
= HE
-2
= 15
= |
= 13
= 5 441 418
i T
(e - !
i @A REWEE sy
T

P4 A5 DR IR R T o 410 o ) v RN 22
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