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Preparation of Poly( ¢ —caprolactone)/Montmorillonite/Chitosan Layer Film
and Its Application

DONG Tungalag, HU He, LIANG Xiao—hong, WANG Yu, RENQING Kaorile,
DING Chun—ming, JIN Ye
(Inner Mongolia Agricultural University, Hohhot 010018, China)

ABSTRACT: Objective To improve the oxygen and water vapor barrier of poly( & —caprolactone) (PCL) film, and to
extend the shelf life of chilled meat. Methods The PCL layer film was prepared by coating of chitosan and
montmorillonite, and the packaging properties were evaluated by tensile test, vapor permeability (WVP) test, oxygen
transmittance test, DSC and FTIR. Then, total bacterial count, drip loss and pH of chilled meat were tested during the cold
storage to determine the shelf life of chilled meat, which was packaged in PCL layer packing bag. Results With the
increase of montmorillonite and chitosan addition, the oxygen transmission rate and water vapor permeability of layer films
were reduced, the PCL/DK2/CS3 oxygen transmission rate reached 222 ¢cm’/(m’+d), and the water vapor transmission was
22.3 g/(m’ - d). The yield strength and elongation at breakage was 589% and 37.22 MPa, respectively. Conclusion The
preservation period of chilled meat was extended to 23 days.
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Fig.1 FTIR analysis of PCL and PCL layer film
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Fig. 2 DSC analysis of PCL and PCL layer film
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Tab.1 Elongation at breakage and the yield strength

WA %2/ % Jif HR 58 BE /M Pa
PCL 597 20.29
PCL/CS 589 21.36
PCL/DK2/CS/1 596 28.78
PCL/DK2/CS/2 593 36.58
PCL/DK2/CS/3 589 37.22
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S lg(cfu/g) BBt 6 WAL I, 45 52 G BROG ¥4 i 1) T
OB LR 2, AR 2T LUE Y, PE PR A4
e VA B TR T TR 7 BRCTE S 13 R I 8 e, S e v
PE { fif f55 {87 B 2 , A5 — 3B 43 vl fig 5 40 A E | Joik
RELP 25 40, TR 3 T A 2 S0 A T 2 U . PCL AR %%
BV EERITESS 15 K TR SR bR . B 1 AT,
PCL/CS F1 PCL/CS/MMT3 [t B b P45 21 B 2 i, I
H CSH ARG AR THARL, f 8 40 i A5 2 AA Rl . 78
I 15 d VR S8BT 2212, a6 T e sy ] i 8 4
B N R AR B T A B0, 17 d 2 ) 40 T T 78 S B i 44
K, 7R 23 R B T5 B EHERR , ANRERH

7E GB/T 9695.5—88 /1 pH 4y 5.7~6.2 (I A h— 2%
BERE  pHAE N 6.2~6.7 [/ 2t iE  pHAE R T 6.7 N4
., 25586 AR BRI pHAE WLFR 3. A3
AT, PE v B, 25 (14 ¥ i PRI FE 25 13 R 2 o AR IR
— G P KT PR kg A0 A 1 A A T R PR A 3R T 1) B
P, B A B ) B PR pH (B R T i, 7
I3 ROCEETEEH . PCLE A [ B it BH b
2% BT PE M, 76256 15 RENA R O 4 &
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Tab.2 Effect of different packaging materials on total bacterial count of chilled meat

lg(cfulg)
{7 st el /d 1 3 9 13 15 17 19 21 23
PE 1.69 3.44 495 6.25
PCL 1.69 3.17 4.69 5.73 6.31
PCL/CS 1.69 231 3.19 451 4.88 5.23 5.88 5.95 6.18
PCL/DK2/CS/3 1.69 2.18 3.10 438 4.79 5.12 5.79 5.91 6.26
R3 BEAHANPHE
Tab.3 pH of packaged chilled meat
f R ) /d 1 3 9 13 15 17 19 21 23
PE 5.51 5.72 6.31 6.91
PCL 5.56 5.63 5.70 6.53 7.28
PCL/CS 5.52 5.59 5.69 5.61 5.70 6.33 6.45 6.5 6.77
PCL/DK2/CS/3 5.54 5.58 5.61 5.71 5.80 6.20 6.40 6.40 6.80
23 K pHAEA #5o TR T LA e R L TR %2

F AU ST G IR Ve i DA A T RO R SR LR
4o MFRATTLIE B A AGAE I 2 A0 2
A Pt BT IR R RS S B BT . R PE R
fief s BEL PR P AR 22, ok B 1k 23 P K 78 Ut A0
HARER A Eh, B LU IR R . BEE 7R b
IS L B, S Rk BHLBR PR 21 1 2 5,
HOMA SN £ A B0 2 R /N T B NS 4 i 52
BRR . IS N 5 , B B R e 2 — 20
e APREBE 1R K 2 S AL, S A P R T

5 9% P JE R (R PR TVB=N) 248 Zh Wk & 5 3%
I Tl RN 240 TR VR FH 2 T st e v ol 8 1 S5 e i
A S S A B R T, 2R AT DL sk
e i A A ALER A G B I — AP RR o ER S A
(+NH4 - R-) 9 Jot B A A v, 4K 4 GB/T
5009.44—2003 £ 5 PR A #5 & M SR L AR b, — L fit
J: <15 mg/100 g, AL 2 15 mg/100 g<45 & MEER
FLAE <20 mg/100 g, i A : >20 mg/100 g, M
50l LIF th, PE M PCLAESE 9 KHF TVBN-N £ 15
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mg/100 mg, TCiF PRISFHTEF R BUARE , 7655 13 KA 15K
E I . PCL/CS Al PCL/CS/MMT3 7E45 13 K
SRBEPRIFRT GF /K-, B2 23 KRN A 8 bR, 5 A 252 BERLE AR R 1 12 N2 U B PEE /N, A i
BRI A e T A S 5, NI A B TFT 00, SRS O3 (E PFE TR E LR 6.
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Tab.4 Drip loss of chilled meat

HESAWSRZL ., ] Go6mez—Estaca, A L 6 pez

de Lacey ™A A Gl

%

fi A s ] /d 1 3 9 13 15 17 19 21 23
PE * 1.4 4.9 6.8
PCL * 1.2 39 5.6 7.0
PCL/CS * 1.2 23 32 4.0 4.5 5.1 6.0 6.6
PCL/DK2/CS/3 * 1.2 24 3.0 3.8 43 52 5.8 6.5

=5 REANEZMERER
Tab.5 TVB-N of chilled meat

mg/100 mg
i st 6] /d 1 3 9 13 15 17 19 21 23
PE 7.26 13.59 18.84 23.16
PCL 7.28 11.96 18.49 19.95 23.94
PCL/CS 7.46 8.51 11.26 14.29 15.19 17.26 17.96 19.96 24.16
PCL/DK2/CS/3 7.19 8.63 11.56 14.22 15.23 17.62 17.99 19.56 24.00
F6 REHHREIFSRE
Tab.6 Criteria for sensory evaluation of chilled meat
—REEE(59T) T (45y)  CREEE(34y) PULRAEE (255 ) JEEWPA (143)
(LRES VLT A5 BLEELT OGP BRLL, O ORI, O (G  ANREHEZ
AR AEFRRRAAUR, TCRR AR, JERIR LEESRAUN EEEUS AW, A REHZ
TS 10 Cy SO =) A S | vl B 5o S =) i (L o ) e (DA Y el WU 113 i SO (=0 A S S N4 - M 1 € 3L S =9 Sy Ll | 1 KA
R K ARE GBI

JREVEE VR W 7, v LA ), PE AR EE IR AT 3
RARFE T B A JERE , (HJ& RN PE SR fef A B 1 ot
JT R, Wit o O R 5 %) K PR T ) A4 TR B R
PRE A R, 4058 55 A TG THRE T AR B IR
VI, FEUA R HTEE , TR0 R Gl 4 5, Uk e
B TES 13 K TCE B . PCL XN S R 57K 7%
SRR, [ B s JE A A B i A K FES O R
B JE I R — G B KO, TR IR R it Rk
5515 RIS R Invk 2, R REIR , A IR ekt
W . PCL/CS 5 PCL/DK2/CS/3 155 1 R 5553 K
JBCET P E AN AN PE TR PCL TR, 33 12 DX o Bt 25 L
B P %) 45 v RS R RE A il i, T DA B B AR PE
I PCLALZE R A B (A BELT . BT R R B IE K, &
B A R ] T R ARSR T G A AR R AR TR

R7 RERREMETS

Tab.7 Sensory evaluation of chilled meat

fit i ) /d PE PCL PCL/CS  PCL/DK2/CS/3
1 493 491 485 4.86
3 491 4.88 4.80 477
9 2.71 3.35 478 475
13 1.35 2.88 4.49 456
15 1.22 421 433
17 3.75 3.89
19 3.52 3.69
21 2.16 2.51
23 131 1.67

O KSR ORI F BT AR B, I HICRBR RS 13K
Jri BB PRAECA TR B0 AN T A, v B D DI i DR — 2
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[F] , 75 FE A ¥4 6 (R 19 52 42000 5 TR R DXl L 243k
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