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Preparation and Performance Analysis of Edible Film with Cinnamon Essential Oil
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Abstract

forming materials and cinnamon essential oil was used as antioxidant components to prepare the edible films with different amount of essential

[ Objective ] To develop a new edible packaging material with antioxidant properties.[ Method ] Chitosan and zein were used as film—

o0il.The physical properties,barrier properties and mechanical properties of the films were studied.The influence of essential oil on mechanical
properties, oxidation resistance and microstructure were analyzed.[ Result]The results showed that the viscosity of film decreased after adding
essential oil,and the elongation at break of the membrane with 9% essential oil was the best, which was 44.05%.With the increase of essential
oil content,the barrier property and antioxidant capacity of film were enhanced.The free radical scavenging rate of film containing 12% essential
oil was the highest,which was 90.12%.The results of microscopic observation showed that the molecular compatibility of chitosan and zein was
good ,and the surface was smooth. [ Conclusion | This study can provide a scientific basis for the development of cinnamon essential oil composite

membrane.

Key words

B N A8 K BB i, B 2 TR AR T i AR AR
HORLET, JF32 B 77z R, Al T Kt — el 2 L TR
fifk JCFE S L 0¥ G 14 A R AR, O X4 T A 5T A
A TR S R I L B AR B, S KA
PRSI S, n] R A e SR Al Kl A6 B2 SR AL B
I, WEFE R, 72 ML — P BAT KA A9 AR A A PR AT
PERBTRE, 7T T B P R OPE R R S T T A b 2 T i
ORI U K P ER R — M A B AT T O
A TR, FeA s 5 S A R, 8 5 ] AR )
B K BEEAH I , o R R WA A 1 AT RO R A 1) B
P TR K BV B 35 IR B AR AL T — 4
B, FERCEERE b, T R IR S A BT AL, R B Py e
KT IARAHERE S 0 e R i T P e it Rk, 4 LA
FEIRMEAN FORMAA E O UBEARE, DL RS i A i e ik
TR ST , WFSE AR I 5 00 4 o S0k 286 18 A e M LAt
SRR , LAY A T A2 RN il 52 5 IR R 4l
1 ##57H*%

L1 EEMBEIRF 52RO LB =90% M%7 1
JRtk 8x10°) , 1 ZR AR WA W) s FOKBEA AR 1 (2R 11 i
IIECH 92%) , B HUHR SRR A B2 Bl 0K G R ok A
B LB AR, R HE AL R i A PR A R RO =
AE—-400, AR, 18 5 T SOSUAE TAT BRSTAL A R SRS Il M &

TEEEAN FoH(1986—), 5, bR GFHA, REIF, ML, AERK
FIFEARGEH AR BFR

Wi EE  2021-02-19

Edible film;Cinnamon essential oil ; Performance analysis

ARG T A BRTHEA T,

1.2 FENSEHIEE UV-2550 BISEIME6E, A A
By ] s BSC—-150 RUEREIRAS , RSl A PR
Kinexus lab+JEfE 7R 20N , 92 [E] Malvern {8 G R /A F]; TA-
XT G, I B R A ARG R A F

1.3 RIE&EM

1301 PR ERHIS . =R, 1% a4 20 g/L 5%
RVEIE , ] 90% LTl 25 20 g/ L T KB 2 1 SO, 5 2
PRI A% R L 121 JRGFHIEFEIS) A 30% K 2. —
Ji5-400, 885 43 5l ) &2 A BB I 0.3% 6% 9% 12% 11y
PRVEEHG T (LA G BT v 72 SR RN K B 2 11 7 S T 2y
FME) RE S R R R,

100 mL &G R, A AE T O O S8 R R
(25.0 cmx25.0 cmx 1.8 cm) ,#R)5 T 50 °C T4 12 h, Bt T
WA E AR
132 JBORMERIE o SRR AR U A -k R el e R
I RESRAE IR 25 °C, B YT (y) Sy 0~300 s~ B8 (9728
b, FLrRHERR AR R 40 mm , 7E AR 4° B S5 AF R, T4 B
WAEA R BT Y)HOR R AR 4k
133  BERHLIIERE, 208 GB/T  4456—96 7E TMS-2000
Y o BT A I B T b 5 B (TS) o K R
1.00 mm/s, e ELIE]HE Sk 50 mm, F b B IEAE 3 415717,
BCEES | IR R AR 6= AL/Lx100%, X,
AL SRR 2 S AR B ST K mm s L Ry JEAR R 1

JE ,mm,



190 B A

2021 &£

134 [EARHFATERE, KB VMRS Zhang 25" (97
VRISE o T 4075 b ) T B 4200 A 2 o T
PERHRIREE A B FRAE 23 C T 75% , SR 5K 3 ¢ B | AR
ARG P RS, TR 3 B, FR S0 R S 6
MR B T Tt b, 48 h S I I, #R . S I8 Zhang
N T T

135 JRAGPEAYE. ¥ 25 mg BEBT NI 3 mL #8187k
1,354 24 h 5 OB OHL, L 8 000 1/min B0 10 min , $E
PEHUK 2.8 mL 5 0.2 mL DPPH 5% (0.1 mmol/L) 1B &, 1RE
VARSI T BOGARAF 30 min, ZEUEK 517 nm AN
1.3.6  JEATHOULZEFY (SEM) o X ol 15 9 6 HHE A 7 2 T s 4 &b
PR A T MR N L TR S KV AR R, W
HEmESY .

2 RGN

2.0 FETRBAEE  BSUBEVAHO R ST AT L R A 2
PR, WA JELRE 850 T 12 R, DRI PR 1 37
SR R IR R AR L PUARR I - T B oK
T T 1 5 VAL VL6 s 5 1) sk S 78 A 0 LT 1
ML 1 AT UL BR324 T B/, 2
PR AR AR BT DR AL R 5, 5 2 T s g I
Gy Y SRS R IR, ELTE IR 1 45 K 1 0 FF ] P S Al o
O LIRS AR I 0 R R e o

i - v W% A
0161 o o W KAk & 1% R
A &) P
2 0.14F e S
= i S
E 0.12 F . L L - B
S " — o o
= 0.10F w ey oo o
A i
—\‘3%( e v A—a 4 o A
3008} . —
oo T T T T ¥
IR G S
0. 06 - - - - - .
0 50 100 150 200 250 300

BTp9RE Shear frequency |l s

E1 AEAGEEGHNHEREVNENTH L
Fig.1 Variation curve of viscosity of membrane solution of dif-

ferent treatments with shear frequency

2.2 FBREHUAHERE NI 2 WL RIS TIORE i 0 S 5 IR BT
P JEE B2 4 3 531 30.22 MPa 31.00% . B PIAE
R B2 34 0, 5245 JRE Y BT 4z B2 3 S5l R 15.54 (18,57
26.56.21.72 MPa, W 24 K R 4 51 S 33.27% ., 35.93%
44.05% .30.57% . R WL, JORG M G IR AT 0 B B i, K i
BRSO BT 5 B, 386 DRy T 2R R 32 . X T g
ST TR I AT RE 2RI RY FLAS , M) A= R] BE A A
SR BEIR T ST RO ORI 2 R I kA

2.3 BERGPEFRTERE  ANIET 3 T UL, TORS IS N A A R K
RREN AN 27.432 g - mm/ (h - m” - kPa) , Bfi#5 AEERS il
B IR, KRB TR TR S R —
J A A RBE SR A DX, PRI 8 DA A 1] 2 7K 55 )
HRAS IR K PR 5T RT L e s s B BELK PR BE o TR Il %) vl 2
PR EEMAAL T B K AR S5, AR O IR A SO ) i

S #4232 /% Tensile strength 150
WrZ kK% Elongation at break

w
=]
1

o~
o
T

140

[9%)
S

—_
o
T

B ZAbK % Elongation at break Il %

4a5% % Tensile strength | MPa
Do
e

P A A2 Cinnamon essential oil Il %
2 PAREREM A R IR AL I A
Fig.2 Mechanical properties of edible film of cinnamon essential oil
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Fig.3 Air permeability of edible film of cinnamon essential oil
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Fig.4 Antioxidant activity of edible film of cinnamon essential oil
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Note : A.Composite membrane without essential oil ; B.Composite membrane with 3% essential oil; C.Composite membrane with 6% essential oil; D.Com-

posite membrane with 9% essential oil; E.Composite membrane with 12% essential oil
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Fig.5 SEM of edible film of cinnamon essential oil
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