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Study on Edible Antimicrobial Cinnamon Oil-Sodium Alginate Film

Jiang Shiquan, Deng Jing
('School of Packaging and Material Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract: Sodium alginate is used as a main film-forming ingredient with different concentrations of cinnamon essential
oils added to prepare edible antimicrobial films. The concentration of sodium alginate, glycerol concentration and cinnamon
oils, dry temperature and time are determined according to mechanical properties and antibacterial properties of the film. The
results show that film has the best mechanical properties and antibacterial properties when the concentration of sodium
alginate is 20 mg/mL, glycerol is 1.0% and cinnamon oil is 2%, the best drying temperature and time is 50 C, 4.5h respectively.
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Table 1 The effect of the concentration of sodium

alginate on the properties of the film

VS B A I v i WA A
(mg * mL™") d/mm o,/ MPa 5ol Y
10 0.013 3.78 3.46
15 0.017 5.95 4.58
20 0.025 15.14 9.43
25 0.027 16.24 9.86
30 0.029 16.98 10.34
35 0.030 17.46 10.46
40 0.032 18.96 10.58

AT 1 AT, I TR A T 0 T v R AR
BT, IR OR A i B AT A R A . RIS
SEHG AR K B, Y T T TR N 1 A N O A R R A IR
ARG AES I, ARG RSB, bEE G
PER GNNSR0S JEERE | SRR
JEE RO B SR BTG R, H Y Vi SRR A TS o
VR 20 mg/mL Ji . BRAIHTRISR BRI 2L 4
HEOINARZEANS , [RIET, ¥ B o o B VS P AV A ) 8
K, WIEMREZE, TERBUIEER)R , (AR T8 i [a]
WK, ARG, Hit, $& ey EmEn, &
T B ER AN N ST YR B2 R 20 mg/mLo
2.2 HAZMREHBHWE

T BE TR AN AR B LU, A AR A — 7 i 32
P, TR OSSR A N — R R S . E
BESRFA T, AR R — TR R /N A B0 R
W, REHISS RA YTz py S p ek, BYEE
7, I TR G FHE s, BT R
GV FEEM A SE, B T IRG W ErE, R
HREYIRIRERE TR, MW R R A IS 2
P o SEIG ST H Y VAN N5 B VA R B



%44 Fetth e, X o

PN il — T4

PR AT M T ) B o) 77

JEEEE R 1A PR RE RS2 25 R R 2 .
&2 CHMRMES S 8RR AR

Table 2 The effect of the glycerol mass fraction on

the membrane properties

. e mok w =
LRI IG5 ey YA

d/ mm o,/ MPa 8o/ %
0 0.025 15.14 9.43
0.5 0.026 14.74 11.43
1.0 0.028 14.08 11.68
1.5 0.030 8.86 11.82
2.0 0.031 7.78 11.96

M2 WA A HIME I 5,
(AP A i B A TR ARG, LS A DRI SR e < 30 2R 3 34 K
SR B AR Ao AR R A S I BT 0 505 T 1.0%
Joi . BRI BT b, R RIS K G
Pt il ol e bEd e, S H I A o i o
B 1.0%-

2.3 HEFSHEMRESBHNHE

TEASIN T HM B 2800 1.09% M SRR
P R] B 2 73 $0 0 ARG T, DABIFSE PR ARG s
T it A3 ROV RS A RS E L LAY ) 2k e R A v M
s o Lrb PR T X B ) S I 55 R 114 o 2
PERE RS M 45 5 WL 3, HOGE A0 B 4 B 1 52 e 45 2R
L3 4.

R3 HERHENRES B ELEENR N

Table 3 The effect of the cinnamon essential oil mass

fraction on the membrane properties

PR VA N ok W E

T 58 /%, d/mm &,/MPa 5i/%
0 0.025 15.14 9.43
1.0 0.026 15.02 9.88
2.0 0.028 14.98 11.78
3.0 0.030 14.26 12.04
4.0 0.032 14.02 12.54
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Table 4 The effect of the cinnamon essential oil mass

fraction on the inhibition zone diameter mm
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0 0 0 0 0 0
1.0 32.1 31.2 28.4 262 312
2.0 33.4 34.1 30.1 28.8 33.4
3.0 34.0 34.8 30.4 30.2 337
4.0 342 35.6 30.6 30.8 34.6
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TableS The effect of drying temperature and time on
the membrane properties

T4 &1 ik mH
R /C BT /h o,/ MPa S/ %
40 8.0 18.76 7.92
45 6.5 16.58 9.38
50 4.5 14.98 11.78
55 3.0 13.53 12.24
60 2.0 11.97 14.76
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