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Abstract: Influencing factors on moisture barrier performance of lipids-CMC edible film were studied, which
contained carboxymethyl cellulose as the main film material, and lipids and plasticizers as additives. The se-
quence of factors on water vapor transmission rate is beeswax=> CMC content™> stearic acid~> PEG400> wa-
ter/ethanol. The result indicated that with the increase in stearic acid and beeswax content, the film's water va-
por transmission rate, mechanical properties, and oil resistance decreases, but its oxygen barrier increases;
with the increment of CMC, ethanol and PEG400 content, film's water vapor transmission rate first decreased
and then increased. The optimum composition ratio for water vapor barrier performance is water/ethanol (95/
5), stearic acid (0.02 g/mL), PEG400 (1.5%), the wax (0.004 g/mL) and CMC (0. 03 g/mL).
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Tab.1 Orthogonal experiment design
7K ks
~ A B C D E
¥ K/ BRI BEJERR /(g » mL ") PEG400/ % e /(g e mL™Y) CMC/(g+ mL ")
1 100 ¢ 0 0 0 0 0.020
2 955 0.006 1 0.002 0.025
3 70 : 30 0.013 1.5 0.003 0. 030
4 50 : 50 0.020 2 0.004 0.035




B BEBR-CMC AT & 152 & R BE I 1 BE 19 52 W P R 5%

u 27
F2 EXRBHER
Tab.2 The result of the orthogonal experiment
K A B X (IR SES 7 #ELH 0, &l &

= /% J(gemmem?:.d"H /% /(em® em 2 +d '« MPa D)
1 1 1 1 1 1 31.4 0.0945 88.3 637,741

2 1 2 2 2 2 32.1 1.974 6.6 101. 21

3 1 3 3 3 3 33.3 2.143 3 70. 39

4 1 4 4 4 4 34.8 2.233 1.8 30.76

5 2 1 2 3 4 28.4 1. 841 30.7 80.19

6 2 2 1 4 3 26.7 2.011 5.62 30. 06

7 2 3 4 1 2 38.5 2.125 9.44 121. 47

8 2 4 3 2 1 33.78 2.207 3.21 50. 44

9 3 1 3 4 2 26. 2 1. 890 38.8 70. 35

10 3 2 4 3 1 30. 19 1.993 7 60. 98

11 3 3 1 2 4 32.31 2.179 5.43 90. 07

12 3 4 2 1 3 37.6 2.077 4.17 100. 59

13 4 1 4 2 3 27.3 1.834 57 120. 37

14 4 2 3 1 4 30. 19 1.763 13.4 171. 78

15 4 3 2 4 1 24.78 2.201 5.27 45. 54

16 4 4 1 3 2 28.05 2.217 2.9 77.71
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Fig. 1 Effect of water / ethanol

on tensile strength of the edible film

EANCBEN, BFEREERRPDEBEN YY),
MR E BT,

2.5.2  BERRIRAY S B O0E TR M TR R B Y R R

PESEIEMR =SS0, I B MR8 B &
AL, B 2, BT IEERR DT+ CMC IR S
14
12
£ 10
<
B
j::;‘ 4
2
% 0.005 001 0015 0.02

IR &R / (g + mL™)
Wl 2 B R R 1Y 5t % T i o R A S

Fig. 2 Effect of stearic acid on tensile strength
of the edible film
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Fig. 3 Effect of PEG400 on tensile strength of the edible film
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Fig. 4 Effect of wax on tensile strength of the edible film
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Tab.3 Range analysis of moisture vapor permeability (MVP)
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2 K/Z 1 i 1R PEG400 e CMC MVP
- NARE /(g+mL™") /% /(gemL™) /(gemL™ /(g emm *m *+d 'ePa ')
S 1 1 1 1 1 1 0.8510
SCH 2 1 2 2 2 2 0.0057
SCH 3 1 3 3 3 3 0.0024
S 4 1 4 4 4 4 0.0013
SCH 5 2 1 2 3 4 0.0049
S 6 2 2 1 4 3 0.0031
S 7 2 3 4 1 2 0.01420
SCHG 8 2 4 3 2 1 0.0092
SHy 9 3 1 3 4 2 0.0091
SEHy 10 3 2 4 3 1 0. 0098
SEH 11 3 3 1 2 4 0.0119
LU 12 3 4 2 1 3 0.0130
ST 13 4 1 4 2 3 0.0124
Sy 14 4 2 3 1 4 0.0178
S 15 4 3 2 4 1 0.0105
S 16 4 4 1 3 2 0.0117
¥IE 1 0.215 0.219 0.219 0.224 0.220
¥ 2 0. 008 0.010 0.010 0.010 0.010
¥ 3 0.011 0. 009 0. 009 0. 007 0. 008
¥ 4 0.013 0. 008 0.011 0. 006 0. 009
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Fig. 6 Effect of water / ethanol on moisture vapor

permeability of the edible film
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