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Abstract: Chitosan-kudzu starch blend films were prepared by casting on a glass plate in the present study. Film-forming
properties of blend films composed of different proportions of kudzu starch, chitosan and glycerol were examined with a
rheometer and a texture analyzer. Furthermore, response surface methodology was applied to optimize film composition

using the software Design-expert. Edible films consisting of 1.5% kudzu starch, 1.29% chitosan and 24.27% glycerol showed

the best properties of tensile strength, elongation at rupture, water vapor permeability (WVP) and opacity.
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Table2  Effect of chitosan concentration on properties of kudzu
starch-chitosan edible films
g A PORLARIE, KEAIEL R
FRBEE R 7 p JEAN A1 (a/(m~s+Pa)) BYIEI %
0.5 16.760 52.047 3.99%x10™" 36.422
1 19.845 55.876 4.98%x10™" 26.439
1.5 26.984 61.200 6.73x 10" 17.143
2 26.542 63.147 6.98%x10™" 16.743
2.5 26.024 65.695 6.07x 10" 11.350
3 25.879 64.548 5.87x10™" 10.632
35 23.217 59.487 5.42x10™" 9.548
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Table3 Effect of kudzu starch concentration on properties of kudzu
starch-chitosan edible films
BRIEH S g KEUBLE gy
0.5 33.891 48.694 5.84x10™ 19.843
1 32.343 50.771 6.07x10™" 19.531
1.5 28.765 56.745 6.35x10™" 18.972
2 26.984 61.200 6.73X10™ 17.143
25 25.870 57.389 6.79x10™ 16.348
3 22.057 55.345 6.93%x10™ 15.951
35 20.687 52.784 6.85Xx10™" 13.852
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Effect of glycerol concentration on properties of kudzu
starch-chitosan edible films
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Table 4

T 5% PRI/ MPa TR/ % (a/(m ~ s - Pa)) B I%
10 46.785 38.956 5.14x10™" 19.796
15 51.545 42.820 5.46%x10™" 19.220
20 40.547 53.785 5.37x10™" 18.482
25 26.984 61.200 6.73x10™ 17.143
30 24.876 68.654 7.89x 10" 16.639
35 17.753 74.633 9.82x10™ 15.309
40 16.549 76.983 9.46Xx 10" 14.984
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Table 5 CCD and response values of thickness, viscosity and
color parameters
SRIA R R AR Sth A 3
L
1 3 15 25 62501011 86701028 8872008 —045+013 828%023
2 2 15 35 5800£0.14 71654034 89.184008 —2.09£0.19 8.68%0.11
3 2 15 25 5600+032 7725£029 89.56%0.14 —1.68+028 8.23£0.30
4 2 05 25 33302016 16401087 89.68£0.17 —143+0.19 7.76£0.17
5 2 15 15 4800£003 6640+0.65 89.56+0.11 —192£0.05 840£0.28
6 15 130 42002021 1324954045 89.10+0.29 —227£036 8924024
7 25 1 30 57204003 61301036 88861026 —1.70£037 8.68+0.23
8 25 2 20 7700£0.17 132454022 882840.62 —2.09£0.12 10.23£0.20
9 15 120 4000013 3440£030 89.06+£0.07 —203£050 9.05+0.14
0 15 2 20 60.00+0.09 89.50+042 89.07£0.18 —2.94£023 9.3840.25
11 2 25 25 75001034 1632£0.13 88531047 —230+036 10.31£033
2 25 120 52202027 5485+0.68 89.194021 —128£0.69 8531044
13 L5 2 30 6250015 76601035 88384086 —2.66£023 9.96%0.22
14 1 15 25 37504019 47704076 89.36+0.18 —2.53£0.11 895+0.14
15 25 230 7800£0.32 12005£054 88.06+028 —158£0.29 10.38£0.28
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Table 6 Best-fit equations of properties of kudzu starch-chitosan edible films as a function of kudzu starch, chitosan and glycerol concentration

[R A PG i FiY IR R?
RhRE FhJ¥ = —3493.56+472.454+191.14B+243.56C+664.804B—64.184C—66.115BC 3.12 21832MPa-+s 0.5898
RIS oy = —43.7049.984431.60B+3.54C+3.194B—0.054C—0.09BC—4.24>— 11.41 B> —0.08C* 377 3.18MPa 0.8289
Ja (kS FEfIR = 27.60—2.644+8.75B+1.10C 11.92 4.13% 0.7334
L L#= 82.59+3.134+3.10B+0.20C—0.504B+4.87 X 10°4C—0.03BC—0.704’—0.64B°—3.73 X 10°C* 5.34 0.45 0.7299
a* a*= —2.954+0.934—0.47B—2.72X10°C 2.96 0.36 0.7269
b b*= 6.80—0.114+1.23B+0.02C 18.26 0.28 0.7739
g R GBS0 L L0 0 e 101 RO B OTXI0MC 49 SI0XI0 09687
% B R B Y = 63.15—4.294—38.238—0.12C+2.304B+0.034C+0.28BC—0.614>+5.54 B°—0.01C" 7.55 2.73% 0.8718
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Fig.1  Plot of shear stress against shear rate for sample 3 from the CCD
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Fig.2  Response surface plots for the effects of kudzu starch, chitosan

and glycerol concentration on tensile strength
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Table7 Optimal composition of kudzu starch-chitosan edible films
HA & EL B TR AR %
JUhiaRE/MPa A 268463 26.9838 0510
TEMZ/% A 615329 81.1304 24.156
KAERES R GmesPa))  F/ME  600x10"  543%10™ 10497
EMNEI% A 203773 23.3625 12.778

s HRERZE 1% = (2B — B/ SE PR E] X 100,

5 R A ARARGE N IR B ARTE RS - e BB Hmh =3
PR ALEC LG 730 ks B AR VENT 1.50% 7oK pE1.29% H
M24.27% . JUAERSMYL BT 5EME, SR A 3T
BOUFSERS, SEFRIAFIPTRIREE . EE, KERE T
RAGEWFE 5 54 27.875MPa. 58.643%. 5.6X10"'g/
(m *s < Pa)f122.352%, —FAHXTIRZEAN 3 43.69%
4.92% 1.14%K18.83%, $4J/NT10% . X545 Fuks 55K
AT B0 T ESHOETFER, v B Rk -7 R A
A BRI P T AR A PR AR S

3 5 #

3.1 AWF5Uis Ml Design-Expertf fF LL A G156 ik
BEVFSEHG, LT BRI R-TC R R A R SO R L

HUBPERE . KB 2. 32 WH 5 00 bt 42 45 S 55 A
VERY . FRERBE. Hmh S AR AR DL o
B AR KA AE I R AE B A TEIN FR AR, DAk
133055 G IR 5 PR C EE 20 B AR VE R 1.50% 52 SR Bl
1.29%. HH24.27%-

32 RFEmINE AT, MHLELA BERRE T AR
FARVERY . SRERBE L H R A g LA R RN
G MR BRI g, G v B AR E R R e SRR 1 A8 HLAE A
P R ey T R I T ARG R, Al s A
A R [ FH BRI T — 5 I B AR PR AN S 4

e EP AN

(11 B, SR AR TEM- S B vt =4 IR 4 S P REBIF AL
V1. EaiTTTEIT A, 2006, 27(7): 25-29.

21 %4, W, IR, 55 s ORIV R e S T e S A
e S PEREITITLT). £ i TR, 2011, 42(4): 97-99.

[3] VASCONEZ M B, FIORED S K, CAMPOS C A, et al. Antimicrobial
activity and physical properties of chitosan-tapioca starch based edible
films and coatings[J]. Food Research International, 2009, 42(7):
762-769.

[4]  SREET, AW, BOWE, &5 8 e H AL D0 K S AL MRS 1
IR IR, AP T RE2A4K, 2007, 23(4): 269-271.

[5] ZHONG Yu, SONG Xiaoyong, LI Yunfei. Antimicrobial, physical and
mechanical properties of kudzu starch-chitosan composite films as a
function of acid solvent types[J]. Carbohydrate Polymers, 2011, 84(1):
335-342.

(6] h/NIL, RCEE AR B D T R IO S8 3 L RE S [T,
f%E 5 HLBK, 2009, 30(6): 255-258.

[71 BANGYEKAN C, ANT-ONG D, SRIKUL K. Preparation and
properties evaluation of chitosan-coated cassava starch films[J].
Carbohydrate Polymers, 2000, 63(1): 61-71.

[81  CHILLO S, FLORES S, MASTROMATTEO M, et al. Influence of
glycerol and chitosan on tapioca starch-based edible film properties[J].
Journal of Food Engineering, 2008, 88(2): 159-168.

[9] LIU Fujun, QIN Bing, HE Linghao, et al. Novel starch/chitosan
blending membrane: antibacterial, permeable and mechanical
properties[J]. Carbohydrate Polymers 2009, 78(1): 146-150.

[10] PELISSARI F M, YAMASHITA F, GARCIA M A, et al. Constrained
mixture design applied to the development of cassava starch-chitosan
blown films[J]. Journal of Food Engineering, 2012, 108(2): 262-267.

[11] TALJA R A, HELE H, ROOS Y H, et al. Effect of type and content
of binary polyol mixtures on physical and mechanical properties of
starch-based edible films[J]. Carbohydrate Polymers, 2008, 71(2):
269-276.

[12] LEEJ W, SON S M, HONG S I. Characterization of protein-coated
polypropylene films as a novel composite structure for active food
packaging application[J]. Journal of Food Engineering, 2008, 86(4):
484-493.

[13] RN, BRI, i S SO B W 525 s R 4 1 5
1. &S S HURE, 2009, 25(6): 169-173.

[14]  FRKEH. A pehy- ¢ S0 OB PE T 9E (D). To 8 1L K%,
2007.

[15]  BRSCOF, YLOUbK, VE#, 25, S A JBE =161 T SRR ) 2k e i
FUI. Er iR, 2010, 31(10): 95-100.

[16] XU Y X, KIM KM, HANNA M A, et al. Chitosan-starch composite
film: preparation and characterization[J]. Industrial Crops and
Products, 2005, 21(2): 185-192.

[17] WA ARBEUER e S T 525 I 8 TR 1) 9 48 o 0 12
JHATFFED]. A0 : A pg iy ARl R 2, 2005.

[18] ek, Vo), A7, 5. Selehl- MR e A IR i
PEREINE [T]. A7 50T %411, 2005(3): 28-30.

(191 #EBE, 1 BEAT, BEIET. AL e SRME -V b A2 A IBER] 2 SR AR R 1
BT, 2% TR, 2009, 30(2): 12-18.



