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Effects of Antimicrobial Film Containing Combined Essential Oil of Cinnamon and
Lemon Grass on Preservation of Sweet Cherry

LIU Guang-fa, SI Wen, GAO Wen-hua, XU Jun-jie, LIU Wen-xia, WU De-bao
(Tianjin University of Science & Technology, Tianjin 300222, China)

ABSTRACT: fresh-keeping effect on the sweet cherry at room temperature ((27+2)°C and (40+5)% RH). The chemical
compositions of cinnamon EO and lemon grass EO were analyzed by GS-MS. Antimicrobial film was prepared by the
method of scraping with cinnamon EO, lemon grass EO, tangerine-80, soybean lecithin, corn starch and polyvinyl alcohol.
Its inhibition zone diameter with respect to such four fungi as rhizopus was tested. The effect of antimicrobial film on
preservation of sweet cherry was evaluated by testing its sensory quality, rotting rate, total number of bacterial colonies,
mass loss rate, soluble solid content and other indicators. Results showed that the main component of cinnamon EO was
trans-cinnamaldehyde (83.09%), and the main components of lemon grass EO were nerol (28.45%), citral (22.94%) and
D-limonene (22.31%). The diameters of inhibition zone of antimicrobial films (EO volume fraction of 3%) against
rhizopus, botrytis cinerea, penicillium and alternaria alternate were 35, 40, 80 and 50 mm, respectively. However, the an-
timicrobial film with volume fraction of 3% easily damaged the surface of sweet cherry, which accelerated the decay of
sweet cherry instead and was not suitable for cherry preservation. The antimicrobial film added with volume fraction of
2% combined EO of cinnamon and lemon grass could effectively reduce the rotting rate and the total number of bacterial
colonies of sweet cherry during the storage, which was significantly better than all other treatment groups (£<0.05), and
maintained its sensory quality in a better way; however, its effect on soluble solid content was not significant. In conclu-
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sion, the quality of sweet cherry can be effectively preserved by the antimicrobial film with cinnamon and lemon grass

composite EO (volume fraction of 2%), and its storage period can be prolonged for about 3~4 d.

KEY WORDS: cinnamon essential oil; lemon grass essential oil; antimicrobial film; sweet cherry; fresh-keeping

FHPRAE 32 B KA IR AT S X, i 5 By
FO R BHEE . B, SR EAYE SRR DL B A A A
PUgSER, Wz M= Jagit, J&E 2015
AR EIPRBR Y e i A 6x10° 21, {FL R EI K B 2 A R
iR R, ELERAR A R K22, PR ) )
FEBE M E O R KPS, SRR
867 % 3 N = TR 1 Nl o o 2 W S A ES
PR SR e DRI 1 it AN 224 35 A 01 O SR ik 25%~
50%, PR I AL A EHAR BRI G AT 10° ¢ AT A AL
i DR PSR ) 5 02 30 T iR I

AT, — 2 A 24 [A] U5 B K SR 4 Hh B
(AT, PR T T A EORS T OV T LA
R Z A SR BUB A Wi A K o R P AN G — B RIF 5 A A
FH KSR D T %o K AR T AT T — SRR, B
TSR PRV AT RRE G e 1 W0 o 40 T 22 Ak 3R PR B T
AHJE R Nikkhah % B L7/ RE S BORS il A
A R AL B FL T s ) Serrano i FH A IR AL KE 4% AR 45
AT HB . @ BHFEH SRR, BardE
Y EAR LS et | 224 | R bt T A 2 A R
7, PR TT & — 356 T K SR A 410 R R 2 A B T
PR EAT EEE X SO ARSI . R ORI
R AT LR, 45 B —Fh b s e, o H
TRIARE 0 AR | P51 T 11 v %ot Ak o o I
FC I A R

1 I

1.1 FERIFNEE

FEFORE . SO RE S T AR o R 21 T A
Bk, W B R, BEREARIE A SR AR, (R
KN, 29 9 Bk, JOA R U s PRRERE I Ay
BRI A R K 28 S 28 B B 2l il , T | 5 4

TR X LRI KR F RN R B IRBUE A PDA
Rigedt, At B EAYHEARARTEAR; K
TOIEENE, A LR A R AR FOKTE
. WA R MR A R AR kil 80,
W A R A A TR AT FRA R IET ke, W[ R
WRBAFRART T W, K. 55 . LHHE%E,
0 R ERBE 2 R P AR R O o

FEALAT . QP2010Ultra S AH (35 BT 1R FHAY
H 7% Shimadzu A7) ; SW-CJ-2F @G5 TAER, JhM
YRS ARARAE ; WS114 PR P iz
A, R AR F AR AT FRA ] 5 KQ-800DE 4+

FPE R, Rl A S A BRA F 5 BXM-30R
KA, LIRS A FRA A .

1.2 Ak

121 RS 543 #r

S WA W TR E R, RS -
JEEI A (GC-MS ) X A ARy A BRIk 2R 47 A
SPUERE . CIEFEALS N DB-5, MA& A 30 mx 0.25
mmx0.25 um, K E4E He H#k /<, % B AL DR E
J 250 °C, AW 20 0 1, GIERRRTTHE: Wik
60 C, {A%F 3 min, #RJ5LL 8 C/min F15 250 °C,
PRAHF 10 min, FRIESME: 31 IR AL 4R B Y
220 °C, R (FERER 43~500 m/z ),
0 0.4 pL Z0E CLef®e 100 505 iR aeRe @t xt
LU SCHR AR 28 NIST10 A it PEAf K v i 43, fifi
TR — 375 0 A5 H R A3 PO A O B A9
1.2.2 HUpAE A il 2%

ST A R A 0 R R R AT B — A T
AEHY R B SR SE M, 8 TSI 50 ok ARG i 5 A v
WALy 11, 201, 102 #PER, W
WHM KT . B8, CHEME . REIEE %,
BRI ARSI 2 1 RS T A R R
i, FOETF 12 MK M. TSR ifE, X
BOEEE 101 AR BRI S PURERE, Bek R R
TH 5 A AR A ik R -80 SR 2R IR /K B Al — R A1k
FERNR AW, FOR RTS8 0k 0, 1%, 2%,
3%, ZIEIMABEECN 0.001%0 K GIEEE, 7T
SRR, BT 800 W, A 30 CHY
I A R IR Y% 60 min, SRS HKIKZE A
CGOBEFEI A ) 30 g B OIAEE 1788, 3 g T KIEH
19 mL Hilh, FZERKEZE] 300 mL, Fff5 {2
ALK 3 min BE W, SJa Lk 800 W 7 1)
RAMHL 15 min, PE fREEPEE LS B Tk EE 12
h BRI, BEEK AR s A LRI, =R EY
12 h JE 48 T Bl M A A S | R
MPLhismE .

1.2.3 J0 TR 7o RS TR 4 0

Sl Wk, IR T A RUE L, SR A PDA
W, WA MEEWE N 13107 CFU/mL, #fE%E
SRR BT 20 mm*20 mm AIREEZE ELAR R 90
mm [ 55 F% ML AT AR R . KR . TR
B ) TR ZE AN R AR, RS ) L P AR



398 £

XUSE SR - AR AT R T B0 o 0T A B ) S 25 R - 67 -

1.2.4  GHERM (R BE 5L 56 ) 2

B EHERBERE LN 120 (3 RES , BE0Y 100 g 247,
W BN — R MRV IRFERL D, 76 FT 0 R B RS T
RFECR 0, 1%, 2%, 3%E9HRAE S NwE, 23]
WHNZSHAH, FLA, F24, F34H, fa R EE
fif A AR FE R R, K A 2 SC I A o TR
(27+2) °C, MXHREE R (40+5) %H)EAM T
B, BRI — R ER IR bR, BOFERER 3 K.
1.2.5  GHAEAE AR ff F5 Fr il

% Hayta WM, BEENRPkE 7 AMEN
PEHI B, X EHARAR A ZM 0 | 073 RN ek A 7 < 1k 55
Jr TR, SR 9 AT AT 4 o VR B AR
9 FNEEREEE; 7 RN T AR S
O3 BN T AT, T LAE AT 3 B B R A1
A, e/ RN R E R M 3 RN A
Ty — M, AAEE RERFE I 1 Rk
ABEEH, TR, B3 KGR 5 5 FiE
e A B E S s B VR B BRI K BR GB
4789.2—2010 AT o i d 45 2 3% Ay RHAZAR I X s 1)
Jo e A5 R 5 EAR R 0 0 A bl T RETE Y
Fr it R WS114 F-HECHr 6 B MR AR 7 I3
1.3 MBS

K H Office 2007 224l €1 5%, i ] SPSS Statistics
24 JEAT W FEVEHT, 24 P<0.05 BHAHZE R W,

2 HR5HE

21 FEMEDEE

FHF L BORS T i A 4 Rk A R BREE L AR
WCAR 25715 DA (] — gy Bt B9 A [ A 40 DR A Ak =2 ] 2
FATEZESE, ke S i A2 S BOHRS T R o 1 22 51
R B e R GC-MS 43 #r HAb 2 sy IREERS A
FrEE RS GRS 1, FEEER NISTI0
s v ST J2E T 2 2 A O SR A T A 3
Aro PIRERSTM BEELE BT 11 Malisr, HIgmRZ
F1 R T A SR T AR A 98.42%, &l 1a 1 12.850 min

X} N7 B A I X A I ( 83.09% (WAL L), T
[/ ), 12.850 min ( HUERFE], TIF)) & REHR M
FES, AR A EFEGE (5.07%, 15.816
min ), ZFRHRE( 4.44%, 15.893 min ), IFERR( 1.58%,
15.498 min ), FFEFRGMEEE T 19 Fiib22mi o,
LU TR Z A (5 ORS h A AR T AR Y 95.18%, HLFEE
BRI S AE TS (28.45%, 12.678 min ), FFEEE
(22.94%, 12.108 min), D-¥r&Eks (22.31%, 7.728
min ), a-JEHM ( 2.32%, 5.624 min ), FHIHEE( 2.12%,
7.801 min ), HHE:H (2.05%, 6.806 min), B-JEHKS
(1.85%, 6.597 min ),

12.85

1 S S T L Il . i

5 T 10 12.5 15 17.5 20
fisf[B] /min
a PURERETH

7.801 12.108 12.678

L A ol L4 !
S 7.5 10 12.5 15 17.5 20

A} [B]/min
b AR
B ARG R R Il UM
Fig.1 Gas chromatography of cinnamon and lemon grass EO

2.2 fEHRARRERE

DU Y- 2R B2 (27+5.3) nme 70T
AR B FIIRT 2R L2 1, T RUER Y, A Fht
R MR 1) 37 1 B2 P 000 T R 1o i B ( P<0.05 ),
Y1) B R R o TR (P<0.05), Xt T
& TR 5 1) A T IR IR o 5 R TR BRI 9 2
LEIBAR L, BEE R AR B o B 3 G, BT A
T I 16 oA B2 HE B TR O B A R A, LT 2R A
KAWL

x1 HERAMAERE

Tab.1 Tensile properties of antimicrobial film

A5 P fifi58 B /MPa W R/ %

Hhim i 1] i fi 1]
= H 20.45+0.26 16.32+0.53 410.52+20.56 367.56+4.57
F1 19.33+0.93 15.52+0.26 414.77+11.92 372.49+4.07
F2 18.95+2.25 15.42+0.21 414.43+23.07 374.24+9.14
F3 18.82+2.13 15.33£0.09 412.20+37.20 371.49+7.87
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Tab.2 Inhibition zone diameter of antimicrobial films

against four fungi mm
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Fig.3 Changes in rotting rate of sweet cherry of each group
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