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Effect of Plasticizers on Physical and Mechanical Properties of Potato Starch-

based Composite Films
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Abstract: Potato starch-based composite films were prepared by casting using potato starch. pullulan, gelatin as
film forming material, calcium chloride as cross-linking agent, and glycerol, sorbitol, and polyethylene glycol
as plasticizer. The effects of three kinds of plasticizers on physical and mechanical properties of composite films
were studied. The results showed that tensile strength and Young’s modulus of the composite {ilms decrease
significantly with plasticizer contents; elongation increases significantly with glycerol and sorbitol contents;
effect of polyethylene glycol on elongation is not obvious; water vapor permeability and water solubility of com-
posite films increase with plasticizer contents; polyethylene glycol can reduce the light transmission rate of the
composite films significantly.

Key words: potato starch; pullulan; gelatin; plasticizer; edible film

TEMRE BRGNP GBBRE (T IE KA SER . SEEsSHRRARBNEX,

BENRESERSTRR. EP, BRBENERELERESR S8, IBEFINEN RERANE SRR Z T

E XL ZHENVSBESDERIH N TSWEY RBRIV 7T MUSREBEN BEZZ

LENEEN NN

IREE" , EE=ZREAINEESH. GHF. Hiff%ﬁ,%%%%ﬁﬁ%ﬁu,ﬁﬂm%?‘UWE'\&“@‘E%%
RES . EEREHAITE, BESHEEMESDTE BEINEERE, Bit, Z2EMUB8E5EY
X, 825 .85 8K TRV FAEEY, =28 BRAIREYR, LGNSR, HRY
BEEEHAENRKY , BRIBMEBEEERESE M. W LBYES B2 7, T RE W BB AR B BY 2206

LB RANNENEIESIER, IR TFERK

B HE: 2012-05-03

ESTH: PR sEARR LS 2L W% 4 (JUSRP21115) ; Y175 K% 75 4E 3 4 (2007LQN18) ; H [ 43,2 &
(20087114 5 5 VI K 2E R A HT H BA & & 3t K (PIRTJiangnan) % Bl

TEE B : DB 1986 —), B LR A VTR Kl A4, EE MR AR,

BWIRAESE : TABRA977—) B H R RN TR Ko @l BBz A A S0, 8RS 7 o & A R R

NCIEEEs @ URT NE|



DURRAF VB0 X I 4% T Uy 4 A2 A R Ay B IL AR 1 B Y 2 T

1 X

1.1 #RS5Ns

T2, MU E2RFIBRATE;
SRR BEROKEAE BB URE RS
fs , A ZHFAIBREAT; YI501 BREIRX
BIR SLABTInmRENSHISERE AT ;I1B-200-
SHEZTRERRBEDIMHEN, EBIm AR FHE;
876A-S2 BB TR, LBBARRENZNEHE
(RAT; Q/ILBN2-2006CH-1-S F 0 F I E R Z
I, EEINEINES ;LRX Plus B 5 AEE SRR 5
M, 8E LLOYD A T; UV-2802 BULLINT] I Y4
HEIT, LR LEBNEEBREAT,

1.2 5%
12,1 ARG &

A3 100 mL KESKEMH 3.5 ¢ DIREIEL, 80
CTHOBRE 20 min, JOAN 1 g BEE=Z5EN 0.5 g 87
B, KBHLRE 20 min, DAIMNARBRENE B LE
fg R EBIENIBBEHIA 0. 1 ¢ [UCESITENRER
F,BEBFKESH 200 mL, KBHHE 15 min, 7F
BYIRBR ERERE, £ 50 CTRF, SHBE,
RizEH,

1.2.2  PEREIE

D EREENE. A Q/ILBN2-2006CH-1-S + 73
FAEBNENCNERBEN 0.001 mm)7ELNE =
BENLEN 5 RNIRE , R IIE

2) HUBIERENIRE . HRHE GB 1040. 3—2006" 4§
SEREEA 15 mm X 150 mm BIK S, fEB SRR
M EBL 50 mm/min BYRENEBFEOVNMIEEE, 5
AR 6 DYITLY, B 3 NMRIEBVRUEBYEIDE,

3) KESBEIXNE, SBRIE9], XADA
SHEMRE ,FREX 3 g 7oK CaCl, 3 25 mm X 25 mm
NRERP, SAEERBEZSAMEMNO L, HBG
EBE, BMATES P, £TI1RSESBNARI
NaClER 188 NaCl7BRE 25 COLALERF 75 %0 8)
EEE, TIRSHERE 25 CHREEDP, T 24 h
IR—RINEMORE , ELME 7 do

KESBIXRZTIITE:

WVP=2AmXd/(AX1XAP)

0 WVP HKEFESZEIFAEN (g - mm/(m* - d -
kPa));Am NKESBEIENS(g);d NEE(mm);

49

ANEBERNERTER(m®);: ABRBINBE(D; AP NiE
BV IK FA R ZE (kPa) o

1) KBEMNE s KBMENNBEEXPE
A 24 h BEBROTYRBOL ., BFREBEIA 50
mmX50 mm K/, SEN—ETIREEBE,MEF
ENRELBESEMANRRE, AFRMPIOA
100 mL X, EZRE TR 24 h, Bl XEREEERN
NTBREESE, MEBESEMNSRE, RIER2
TR KBE(UBDESERT), BHM 3 T
T3R5, B I(E,

BIETIITRERNEHEE:

S=0my—my)/m,

AP SNEEBTHE;m NEBRABESHEMN
NSRE;m NEBEBERSIEMNBNRRE; mi N
BRAIBRTYRNE,

5) BHAENE, KHEZHME 100 mm . 57 12
mm BV, XM F e @M —M, BEINT I F 0
HEITE 600 nm AN E B KK, = BIIEN
IR
1.2.3 Sitsr#r

S F3 SPSS Statistics 17. 0 T2 HITB R
ROEDN,

2 BR5IL

HSNEGEZENH, RENB, LLANRL,E
SBEEHEEN(0.043+0.013)mm,
2.1 BBRIXNIREBEMESSENMIEENEN

BEFINESENBMEENZRINE 1, BB
la O, EEIZEFI=SS0E N0, ESENNAIRE
EER/N(P<0.05), SARNNEDURE. RS
“EN(REDE,BEOM 10%6180F 3008, 25
BV AIREDBIM 23. 93,22, 56,24. 69 MPa J&i/)\
Fl4.73,8.46,8. 24 MPa, DRI/ T 80%,63% )
67%6

BE 1b R, AEBNLUAENESE, Hitr
HWBEKXBIZBEFSSENEBNMESEN(P<
0.05), DBIMSE 10 %098Y 10. 51 %F] 7. 39% , 1B 10
=& 30% 0989 34. 83% K0 36. 61% , D AIBN S
231%F0 395 % ;MRS _BENEGE, H B
KREBRIEN, S8 200 iR R ANE, RAMR
BEEN15.38%,BERS _BESS0RSB0,



1% T PACKAGING ENGINEERING Vol. 33 No. 13 2012-07

50 ®

2 — 1l

241 —=— (1A
20F —— RO
16f
12f

YLHIsRE / MPa

10 15 20 25 30
HIRF BT R4 %
a rhrsREE
401 ——Hh
35r —m—ILIAEE
L RO

W 1 %
"]
=}

10 15 20 25 30
BB B 5K %

b RR
1200 ——ti
IS
1000 "
£ ——RZ
= 800
i
600
Eul
E
200
0

10 15 20 25 30
FEYRT B R %o
c SEPERE T
PRI 1 30 8 R0 ) L B 2 ) i A5 TR A 1 B 1Y 5 iy
Fig. 1 Effect of plasticizers on the Youngs modulus

of potato starch-based composite films
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Fig. 3 Effect of plasticizers on water-solubility of

potato starch-based composite films
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Fig. 4 Effect of plasticizers on light transmission rate

of the potato starch-based composite films
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