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Study on the Water Permeability Rate of
Modified Chitosan Fresh-Keeping Film
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Abstract: Chitosan were modified by adding nano-SiO,, a dopting 3 factors quadratic orthogonal
and rotational combination design, the effects of nano-SiO,, glycerel monostearte on the water
permeability rate of the fresh-keeping film were studied. Relevant quadratic regression models
were developed. The results showed that chitosan films have the lower water permeability rate .
The optimal condition for the film with comprehensive function as follows: chitosan content
1.574 g, nano-SiO, content 0.028 g, glycerel monostearte content 0.015 g. The fruit and
vegetable fresh-keeping time was increased obviously
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Bk S BE T, 55 B R 0 5B K MR, An
keerUs? #5838 7E FUREE )+ 11 A B 2 9y I o, FT I8 46K B 9
7K P, (88 B 1 1 25 7K 3 4 785 SR K IO AE A
HEE, 41K S0, B—HEE. TR EBROH
BMAIES B, BT C W E RN’ SR
P, R E R AL R B R R B R BT
AR R 2 —. XERET EREZ A B RN
BRIk SiO, . BERE R B, M B TR AT AT
B FEMER LB ASK SIO, Brik 7 RmH i
FA T 525 00 432 8¢ 07 T A BT 5 oK L 4R

B#Xk S0, 5SEBEES, KNS RE

WHE X ESBEBEES, RAYK SO FoH

#5], Rk SIO, 5FRBERBEE BRIFHME
P , 75 B B 1 0 0% J 3 b 49 K AL B M S BB IR I 7R B
PR B, ATRRA CKERASER
RHBE T 40k SO, A H B S HE X EREE
AR, 15 B K BB R, I FER
TREREGEREBURAS.

1 HHEF*®

L1 FERH

FRBE CTSUBLZBERE R 95%4) , ML XA W)
BHEARA T 81K SiO,(15~20nm) , i 1li B3 B 44
KM BARERAR; + R EBERHI(SDS) A&
P4 L VK B B N A% R G T P IR 28 0 A T B
1.2 RBAFZE
L2.1 XBFE NEREIMER I PRBER
YK SIO, GERBEAHH R B9 R R B R B AT =00
“RERREFERESBRITRBINK. ABRER 3
. RBHETFHKFRHEBRE]L

1 —XEAERFREXTHSGITHERKTFHE
Tab.1 Variable levels coding of the quadratic regression ro-

tatable orthogonal design

. X, X, X,
RHERAR 16, S500 @ GBHE. o
FESHE v 2 0.05 0.06

EAF1 1.797 0.041 9 0.0519

EBAFEO 1.5 0.03 0.04

FAFE-1 1.203 0.018 1 0.028 1
TRSE-y 1 0.01 0.02

1.2.2 EaHE& SHEE2,HEEEANXK SO,
MAB] 0. 60%100 mL B Z BR/K¥E WK, B 4 #
WA AN BT REMAEE, TR,
W pH X 5.6, %118 SIO/EREE S RE B, #

Sim#BE . FREEFE ARG EREEER. BT
BRBBEARS 10 min, EB7EKFHEBR LR
FE SR, L1 5MTF T4, 72 0. 02 mol/L # NaOH ¥
WHEM 30 min, WAFRERETERTET
fH.
1.2.3 #AkERE W 20 g XK CaCO BT
250 mm BEP BBEEBERERROHFARK
R E  AMIIBE N 100% K FEH AR P, 24 h
MEEBRMMESE, FUTARITEHENBEK
$[8]°
P=(W,—Wi/(dXS) (mg « cm® « d7)
(1)
Kh PAESELRE;WH Wi IHREBHEELNE
WEER;SHERMAERERd IR,
1.2.4 #H#e 4t FAHBAHETFLEIJEM-
2000FX B4 43 ¥ 3 3 5t i B 190 58 5T o 7 LR 43 A
BAR . BABEIEEX Ra A HEAR, & 180KV fn#E
BETXRREEE S B Y0k H 48R #ET S
BRI
1.2.5 #&$X% EHFFHRBE T, BIHRBR
AR E, KBS MR BN K 10
#H,84H9 104, BEZREZHT 20~22 DC)iﬁﬁﬁi
R.ESHEORERAS IR SEAME,

2 BRLoH

ERGTRBEREEKELZRERIER? .
%2 BHREAFRBREHNERRER
Tab.2 Experimental structural matrix and results of all fac-
tors
RE X, (CTS, g X;(CTS, g X,(CTS, © &K
2 HE Lh HE Kk mB XBR /X%
1 1 1.797 1 0.0419 10,0519 0.00505

2 1 1.797 1 0.0419 —1 0.0281 0.006 95

3 1 1,797 =1 0.0181 1 0.0519  0.006 60

4 1 1.797  —~1 0.0181 —1 0.0281 0.005 60

5 -1 1.203 1 0.041 9 1 0.0519 0.003 95

6 -1 1,203 1 0.0419 —1 0.0281 0.002 65

7 -1 1.203 -1 0.0181 1 0.0519  0.001 65

8 -1 1,203 -1 0.0181 ~1 0.0281 0.00610
0.007 25
0.008 00
0.011 90

0.006 30
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g2
R X,(CTS, g0 X, (CTS, g) X,;(CTS, g) &K

5 mB Ik SIS Lk KD IR ORK/%

130 L5 0 0.03 y 006 0.00770
0 L5 0 0.03 —y 0.02  0.00365
150 L5 0 003 0 004 000510
16 0 1.5 0 003 0  0.04 0.00480
17 0 L5 0 003 0 004 0.0059
180 L5 0 003 0  0.04 0.0059
0 L5 0 003 0 004 0.00320
200 L5 0 003 0  0.04 0.00530

2.1 ESRBETFEREKENXR
2.1.1 #AE#IHERE @il SAS6. 1 ALK
ST, BB S M SR, W& 3.

£3 EEENSHHITTE

Tab.3 Parameter estimates of the regression model

s HE ssnt meR @ PH

BE 1 0.040 871 0.005378  7.600  0.0001
X, 1 —0.032 255  0.004 367 —7.385 0.0002
X, 1 —0.715619  0.101001  —7.085  0.000 2
X; 1 —0.273622  0.106672 —2.565 0.0373

XX 1 0.008 144 0.001162 7,008  0.0002
XX 1 0.163 663 0.049590 3,300  0.0131
X, %X, 1 8.215 685 0.726101  11.315  0.0000
X, ¢ X, 1 0.164 045 0.048 101 3,410  0.0113
Xs 3 X, 1 0.475 146 1.200 503  0.396  0.7040
Xy 8 Xy 1 0.215 685 0.726 101 0.267 07751
a=0. 05

7R 3 15T R B K R AR ] 9 R
BRI,
y = 0,040 871 —0.032 255X, — 0. 715 619X, —
0. 273 622X, +0. 008 144X, X, +0. 163 663X, X, +
8.215 685X, X, +0.164 045X, X, +
0.475 146X, X, + 0. 215 685X, X, (2)

[ AR R B A 56 F {8 R 25. 35, P = 0. 000
2(P < 0.05),REZRH R* = 0.970 2, AR K
BIAHEWEE R E SR FET; MATAER F
fE% 1.924,P = 0.2673 (P >0.05), 2R A8 %,
RFEEFBRIEKHAZFE, BTERGEN T4
N PR R 434 o 0T LA PR 2 R 3 T 5 K R B AE
k.

—¥KW P = 0.001 1(P << 0.05), “KI P <
0.000 1,32 HEI K P = 0.011 9(P < 0.05) %K

HEUREBEEZMMZ TR EKELE R
EHE LB (X)) I SION(X,) MEKREE
HBEWNLW, B HE ) SEE—EREm, =
AHEEHKE/MER K BEE (X)) > Si0(X,)
> BHERX),

212 Y$aMEKEGIETRESN B2
BBk T 18 45 2 4 43 5 W 5 K 3 1 JR
[a] AT TR, FFAE D 1, R .0 KA
FEE SiO. B R B3 . %K RRE TR,

40
= X,(CTS)
30+ +X,(8i0,)
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Fig. 1 Principal factor effect of water permeability rate
2.1.3 ¥aBEEKREHRNEAFHRESH HQ
LT RBEA SiO, WA EAEAT(X, X,) FERBEM
BHEBHREAERT(X XOBNBREFEER
B, 3of FLHE AT R L T 4 B A AR 2

0.009 58

0.007 26

BAKE%

0.004 94 A

0.002 61 482

(B FEERE XD A HEEX:)
B2 EKENERONEFHA
Fig. 2 Double factors mutual effect on water permeabili-
ty rate
HAE2@AUED,BEELREXOMN
SIO(Xp) A BB K, BAK R LW, Ja ¥ K.
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B 2(b)BEE FERME (XD M B H B (X)) I A B 3%
K, BKREBHHETHRER KBS

H K e I T PR PN ROE A B S R AR B AL AR
N FEBE 1. 547 g.Si0, 0. 028 g B HER 0. 015 g,
2.2 EHEBESH
‘ EH BRI (TEM) ZRBE AR P9k K
OREE T G 3 BT, 440K SiO, TEFRERME IR E
SEES, RURERFN S BHEMEEE.
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Tab.4 Fresh-keeping time at room temperature

YN HE

SR R/ kR R PR/ KR HR
‘ d  R/% /% d /% EB/%
BZH  3—6 30.35 90 2 0.654 80

CTS 12 27.27 90 5 0.571 70
CTS—& 20 1861 90 8 0.162 75
3 % iF

FERME R — R L R KR KT BB, 1E
HRBEREWR B, BKERBEROERERER, B
— B 78 BEREAE SL R LA b, B K R B Y R B
B . K SiO, x5 RPE IR BT S0 g R

HEAERERFTESN, SEREHRE 1. 547 g,
SiO, & 0.028 g B HE & 0. 015g B, Bk
TR, RGREZCRAE .

BHEEAANSFREEKMEBRER, B E
K 58 B9 5 T Y R R TR B AT o A B
AHRFPHEHBESTREEE LR, E5HY R
FEFE BBV P 5 8 R T R AR R
PHIBHE

B3 #MXSio. ZRERAEEHBRERA
Fig.3 TEM images of nano-SiO, in chitosan film
2.3 RHEXH .
B ERE B R LB TT 4 B WK A
TERBRBE(20~22 CHREE, HERFERAKRY
BREE, REEE EBBIERK K 4.
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