M - % 5w
cience and Technology of Food Industry

SE IR Bl 7 B ORS i aT R

Pk HE S A2V B P P S v 1% o A

MEE,ZE T .5 B,2XHT.==25
(FMRMTRLEFRE®REZ, ] &AM 510640)

W EATHERE-ZERARHSTRBRAERSRRGE PO ER, EXRBER TR 0% 2% 4% 6% 8% F=
10% #9 45 F AARFH id (v/v, Ao RAB I IR AR AR A A ) | B o RVE— 25 AR M i T R, B Wb AR B & T R 4G
AUARNE RE | TELIS ME A% L 37 ) M BT B RE ), 3R AT AR 2 BOR Bt i A im0 5 3F A2 Y i B A 5T A JBE i AT 4 SE 8 7
6, FAREE I, AP Pl B AR S R 6L EAR S, AT A A M 0 BVE F5AF A SR R B AL (pH AR K M 3 A R (TVB-N) & # %
B) o BRI E I WA A b A 6 36 dn | SLA- TR R A9 UMM A L TEL TS M AR 47 B M AR R AR RAL M AR 39 A BT R T,
FP R ARAR L 8% 0 o - B HUR AR i T R B A A R AR, L BLR E 5 0.044 £0.0012 mm, K & & i iE & (water
vapor permeability, WVP) 3 0.499 +0.019 g-mm/m’ -h-KPa, 514 3% & % 34.674 + 1.2 MPa, & fb 1 4 53.92%+ 1.04% ,
DPPH #% 4 32.51%+ 1.42% ,ABTS a2 % 35.74% + 1.14% 5 VA 3% Yo As) BE AT A 6L 38 PI AR 85 2 30 42 7 d 69 4% 65 17
&, TVB-N Z % SR TR R A adrdl, SREW . R BB RFH BN ERBELLSTRERO LAY AL L@
PREERE &L F AR, T A ROE KA SERE F a9 R, A R AF A9 IR SRR

KGR B BRSO R TR, I, A S B AR 8

Preparation of Edible Film Based on Chitosan—Litchi
Wood Essential Oil and Its Application on Chilled Chicken Storage

ZHENG Yuxi,DONG Lei" ,HAN Ming, LI Yeqing, LI Chonggao

(Food Department,, Guangzhou City Polytechnic, Guangzhou 510640, China)

Abstract: In order to understand the application of chitosan-litchi wood essential oil edible film in food preservation,litchi wood
essential oil edible film was prepared by adding 0% ,2% ,4% ,6% ,8% and 10% litchi wood essential oil (v/v,based on the
volume of chitosan solution).By comparing the mechanical properties,barrier properties, antimicrobial properties and antioxidant
properties , the optimal amount of litchi wood essential oil was obtained.The sensory indexes and quality changes(pH value, TVB-N
and total bacterial count) of chilled chicken were analyzed using 8% litchi wood essential oil edible film.The results showed that
the mechanical properties, barrier properties and antimicrobial properties of the composite edible film were improved with the
increase of the proportion of essential oil content. Among the proportions,8% ( v/v,based on the volume of chitosan solution) of
litchi wood essential oil were the best. The thickness, water vapor permeability (WVP) | tensile strength, extensibility, DPPH
radical scavenging rate and ABTS radical scavenging rate were 0.044 +0.0012 mm,0.499 +0.019 g-mm/m’ -h-KPa,34.674
1.2 MPa,53.92%+ 1.04% ,32.51% + 1.42% and 35.74% + 1.14% , respectively. The chilled chicken were packed by edible
films and cling film.The TVB-N and total bacterial count were effectively inhibited during 7 days.The results indicated that
chitosan— litchi wood essential oil edible film could effectively prolong the shelf life of chilled chicken and had better
preservation effect comparing with ordinary preservative film.
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TR s PRI AR A, 4l AR Sk ta T
AFEHEUEMERYE S ARSI AT, TE
JRER FE R Aty TE B AP 22 AR A5 R T 32
FTE . SEHRME (chitosan) J& H Aij [ 48 5t — 11y
B 22 E S LA T A A B P BE R A T i
P AR YIRS I (essential oils, EOs ) HAT — 5 ) 141
WA, 7T 5 0] B S S 7 AR B i B R
FPERET . O R BT EE R R [FURg 30 5 nT £
Z5G, 43 AT H BE ME RE DL B ke AT B IRCME BE i 3 T
un Pelissari 5522 B, BI04 ZE0K5 1l nl 7EAS 520 Al £ i
PEEVERY T BL T $E s Lk s Memis 25 % B,
B TR i R AN oK 5 5 T IS LA A M 1 A 2R 0T e
BRI E O157: HT |4 v €4, 7 4 B3R T A1 A 2 40
FFEE IR RCRAR TR " 5 Rezaei 25 & 91, S HN BN Ak
TS ERMH 5L G IR, X o 22 [ BF 4 T RN 2 = PG RH
BB T M2 S S G R R A R I — e SR A
HEEXT A — B I OR , Laura S8H0T 5 T 365
AR Y1 A2 A5 AR 46 TS D0 %) 78 SROBE AT B IR, X A R
R S R B (TR B s Rl A UR O ¥ i KA
FEE B AR S A, T S S IR A
1, FEW G A v 25 R A TR S AT SR B0 BT R [
FAR L A2 B BB AR AR BE 7 Xk PRI S ) A e i A
eSS E R SR N T

AR A il B T AR T B 2 AU 75 B ( Lischi
chinensis Sonn.) B IR AR A KL 75 18 $E BUT 45 . 7E AT
W, B HOM S BEA T GC-MS 5341 ™ o a3k
B, 75 BOR TR v T o ARG FE s, T T &
A I AR TR) S X JEC 00 ) 40 B L B P B R T 4
THI AT, 2 B JHL X B o v o DL B0 B S s T I A A
Sery MGl ae 1, B A R G a g e Ve pH FoUE P
T AR E T o

HATXS 7B AR B i as & e B & 2 5T &2
REABIFIEAR WLHRIE o AW 5T R H HT I 42 B 25 AR
JOkE il , 455 FE SO A S G T IR S Ak X AN [R)D RS
WS N &0 52 & IR RE 30 B PR e S bt A Tk RE O
T, PN ZRAT e A% LU 1] 179 52 3R Bl — 52 A R T A Wb &2
GRI R, I EAT v XS A LR EE AT 5T, DA D 25 A
AJFORS i — 52 SROPE AL G T B A B 0 R A B
eI o
1 #MRl5HE
1.1 M5

FHBORBREIM T 2019 485 AAE] ARE e
SR AL 24 30 AEA I 11 Gl TR I AR T, LA B
SE g MR AT 7% R AR TR il B R B, RS T AR R
0.71 ml/g; L3 B Fr . K g R % K B ( Escherichia
coli) i i B Bk ATCC25922 . 4x ¥ (4 ) 49 BR 4
( Staphylococcus aureus ) Fr#E B AR ATCC6538  Jizg 4 b
I"TEG B ( Salmonella enteritidis ) # #E B A& CMCC ( B)
50335 v ] BB A A B bR AP R BAE BE A

EHFRBAR(NA) (EFRRNZH(NB)  J R
B IR Al s 52 SR (AR aaln), B & e
80.0% ~95% ) ., 1R (43 Hrali) . nh i —80 (fhax4li) |
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Hh (O3 Hral) KOH (4 #rall) Je/K ZEE (43l |
K,S,0, (43#r4li) (PBS(4rffral)  [E 244 b 2435
AL F ; DPPH  ABTS % RR S FiE R R A R
/NS

LDZX-40A1 373 A s #E S 787 K b
T H 22 2 YT $% AR ) ; DH5000AB %I B, $4 1H 7 % 35
M OREBERHM AR AR A SW-CJ-1F i#g T
G HINERESIF ARG R F ; Xn-8750 Hrfif
RGP AKZEW BV HE T A R Al 8 X1 B
RO A BR A CH-1-B T 43X
MEAL JERURE R Y & R AE R 7] FE20 Plus &5
X pH T R RE S — e R 2R A IR A
UV2550 BILESRTT WA 66T HARE A AL,
1.2 XWHE
1.2.1 R -FACOR TR T R S e
X 50 SROME I ) Fe A BT L R AT ST A, Bid b SR < 5 IROME
20%, % T 1.5% (v/v) LERE® T, H & &
0.5% , AR E 50 °C, i HT ] 10 min, 52 5 M i
IKZER B it 3 0.538 g+ mm/m’ - h - KPa, RL A 38 JF Hy
29.641 MPa, WiZd % 45.382% .,

DA AR T L P B 5 RAE I W, W B =S
2.0% (w/v) B 5T RAEBE W (LA LB NEF) 5 6
By, 5 BIImMA 0% 2% 4% 6% 8% K. 10% (v/v, LA
Fo IR AR I AE ) 14 35 B A SRS T, 91 Ak 7R

—80 MFLALFH, FLAL 10 min, ¥ 5 135 w0 R TN 2k, R4S
TR RS T — 52 RETR A T

RIS A8 58 B L N S TR ER B AL (30 em

30 cm x 1.5 cm) , & FH ARG X T #44H,50 C 6 h
BEF)S BEE ¥ A, B F 70 g/L KOH % iR i
10 min, BUH 28 2% 85 oK vh Pk B B PR vk, 851,
F e B XU AR R 40 CCHE 30 min, HEFRSRIZ
A A ST T — e SR B
1.2.2  SEEROMHE— 75 A A RS T P B I R Ik
1.2.2.1 BEEEN R FIAH CH-B S B B8
HLIESRE 5 2T UEATIIRE , T A5 - 34 T A5 .
1.222 JKZFEABEB L RE S5 GB 1037-88 YN
JEFN F A 385 /K R SR 88 U7 ik L SRR, 25 °C
MR KR 10 mL 255 7oK A0 4 T 0 RS o
TG AT U 2 A B B ) T8 P, 47 1 h JE AR
EHEE, H5FE3 h e K, HEEREHEASR
it 5% ., BER/KZERE S FEEGE T A0 E

_ Amxd .
WVP_AxtxAp A

. WVP Ak <ikid #8(g-mm/m’ -h-KPa) ,
d SRR (mm) , Am SR EZ A (mg) ,
At A EFEEIRE (h) , A S B AL (m?) |, Ap Sk 5 4 )
K Z8 AR ZE (2630 Pa,25 C),
1223 PryisdE Mt =% GB/T 1040.3 -
2006 YERH AP REIN 52 7 AT o BB A IS x T8
1.5 em x 10 em K 5%, B T 4Lk HrHr 1 i 5 AL
b, W R A e R R AR | A A TR A B R
5 AMFER . AN (2) #EFTIEE
¥
S

TS = H(2)

20214 55064 215



I@é:ﬂ@l’&

Science and Technology of Food Industry

o, TS P RsR B (MPa) | F iy Bk 24 B (19 3T
P (N) ,S MREAER A (m®) .
1.2.3  FERPE-FZ AT I ] & I B e Y 7E
MG TAESG Y, R ITC TR FT FL#0K B il B BL 426 mm
IR R o SRIHAC R PRI B SE 5 e Jr v, T L 50 pL
EJEZE 10° ~10"CFU/mL 9 KB T . 4 85 (35 2 BR
PRI IG S V0 1T7T IQ R PR B U, T AT B8 SR BB i 3 3k,
FESEM AP S R R A, LS H G 4R R o X RE
36 CE B 137 24 h, AR R 40N & 310 5 B B AE .
1.2.4  SEHMH— 75 B A TORS v 7T & B Y B S Ak BE
W
124.1 DPPH HHEWRAE I E =7 McCue
SRR K 2 mL B S [RDRS Tl R B G A T Bl
WSS 8 mL 1.0 x 10~ mol/L. DPPH - J&7K 7, iz
VEWIRA) , 2 1EEEG)W 30 min, 5E 517 nm K Ab
W CAE (Ax) 5 LAJG/K ZEE 25 3 X IR, Il 517 nm
WEAWSEIE Ay BEEAF(3) 1155 DPPH ¥ %k
(%) .

Ax—A
DPPH 4% (% ) =%x1oo #(3)
0

s Ax SRRSO, A, has I IROGAE .
1.2.42  ABTS HHIELEBREEIME 2% Ozgen 51
Jrik AEREFRER 01920 ¢ ABTS K% 00331 g K,S,0,, 3%
BT UKEZEZE 50 mL, it ABTS ¥ B4 7 mmol/L, i
IR AN E A 2.45 mmol/L, & 45 ¥ 12~16 h,
TEFRE G ABTS [ LN A PBS B 2 2% vh i
(0.01 mol/L,pH7.4) i &, M 5 734 nm 4L SGAE N
0.70, TEJZ AR Z Hhhin A& A el ARG e )28 19 42 4 7T
B W 20 WL M 2 mLABTS 2 W , ¥&51 5 = iR i
B 10 min, E RV ETE 734 nm &K SGE, 25 H
X BRI A A ARE S B9 ABTS H LW . AAIR
(4) 315 ABTS B B FEIE R %

ABTS B IR (% ) =% X100 5 (4)
S AL T RE R OIGA L Ay K% 1 BRI f

1.2.5  SEIRME— 75 RO JBORS Tl T £ 50T v X 1A 1Y
PREEMFTE  AEAS i T W S DR/ N B R AR AL A v SR

BRI, JCBE K sh Pk ) , BT TR, R I ]
HUIK 2 em x2 em 597N, 53 il B AHALL A 10 )
(B3 29 100 g) , BAMELS 15~20 min Bt H s
153 X0 ) LA TG PR AR B G B, S 25 X B S5 A1 5 0y
XGBRA LA 1.2.2~1.2.4 vh e 6 0 S U0 ARG il & B nl &
Rt . A RS 4 CORTF. S alAE% 0.1.3.5,
7 d B 1 I E R PR pH AR IR R R R TR

B % 5mm

1251 JEEIFH 2% Duun BI737 10 #E2
A L ll 2R S B X BR PR A R A LA ZE AR
AEE3 DMV TECE PERE , PRS- R 10 43, B4y
30 4y, PEAT Y LIS EGT 45, RO AR DL 1,
1.2.52 pH{llxE FREL 10 g #£5 TIC W oTEE , BIA
90 mL ZER /K FE /018, JH pH & 2R B2 I 2 &)
W, A E RO,
1253 ERMEIFEEME =% GB 5009.228 —
2016 E & HP % A P R B A A I T T AT
1.2.54 BEEBBONE S% GB 4789.2-2016 %
B e R T .
1.3 EiEaE

K Excel 808 #6475 AL B , >R A SPSS 13.0
4T ANOVA J5 225587 il DUNCAN £ b
2 HFRE5HH
21 HERE-BRARBHATRRERE

AN [EPRG 1A I e T 5 JROME — 5 A K R v T &
PR B RE AN 1 BT Bl 25 R T S i A A 3%
0, AT B A R RGN, 33X TT BB SR BT 2 A K SRS T
DU CHI TG 25 o 35 Ay, R R R A
AR N, 7E 10% RS M Es N R, =R
%% 0.052 £0.0019 mm, & &5 FHAMKKE N E &
BREJELEE (P <0.05) s [RIE), Bt G TS 850, 2 & 1K
AR BN, S BOK 28R i REC T FE, 10% K T TS
SN /K 25 R0t R EURAIN, 7 0.451 £0.024 g-mm/
m’ - h - KPa, it 25K TR AR /K (P <0.05) JfE 1T £
i o ek i B RN AT AR PR Dy T, BRHER TS LR R
MBS, TF 8% K I AN I S 1), S ol mT 2 S By o i
R BTN AT M E SR A AT, 4300 K 34.674 1.2 MPa F
53.92%+1.01% . X A] GEJ& i T B 35 8 10 3 0 o= )
Baohn, S EGE RN 5 K 4 Z IRl SR AE FH AR S 5
WSy 0 09 23S WA H A5 7 fip i 5 oFn 22 fip o 42
FEE LR AU T A0 5T R0 AL A 1 fil RN BH B
PERE MY AR AL TT GBS F TR T R o B S5 5 | R R AH 43
R R B ) A B A AR TR 2 DRI I, 8% A i
BN 4 2 A R JL S R A e Al A B
2.2 HRE-ZRARBHATRBEMNENE

Pl 2 v i s TR TINAN [R] o 325 R A A vl ) w5
B TERE . L, AR RIS T (4 52 RO I B M Bk
BAG, X AT B J& T 7 RAE AR B 1 3 T 505 B TR
RN B R T I 0 8, RS vk A2 Rk
TR I 2 B (P < 0.05) , 52 4 1 410 T 4 BE LUK v

x1OREWIRE
Table 1  Sensory evaluation standard of chilled chicken
WA (4Y) Uk i HEVRE

8~10 B XS PR, TOATAT S0k AL, HOB XS P 21 4L JULPA LR 4 T RIS
6~8 HAT G AR, JC 5K EEBRE LR arE Y d JUUPA 2L LSRR, 4 T I nT IR

- 9 PR IR A =) % T PR R TR R LA A s — iz,
4~6 X A SRER , TC 5 IR /vy kIO AR ERE /] 5 1 I e K e i
2~4 TEXG AR, WA SR T, A EEZ A LA ZH T , $2 AN BEMR AZ
0~2 LA E SR AR Tk WUAZHZUTE s
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Properties of edible films with different amount of essential oil

TE AR FRER WA 4L 0] 22 57 3% (P <0.05) 5 [&] 2~ &1 4[]
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4 B C0U ) 2a) BR PR AR B0 T8 25 TQ IR B i I A
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Fig.2  Antimicrobial activity of edible films
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with different amount of essential oil

2.3 FRE-BRERAREHATRENRNANLEE

O R — 75 A A BORS v T & B i bt AR A 88 an
&l 3 Fras. T LG B 5 RIS AC B 1 i S AL RE T g
A, Bt 260 10 28 I s A W e, S T 52 A IR I B 4R
fbRe i W3 A (P <0.05) , ZEW &L 8% B,
DPPH % 4 R & 32.51% + 1.42% , ABTS % & R Hy
35.74%+1.14% , BJGHiAALEE J1#a T 152, 10% U
5 8% winE i E ke Hh T FE 2R (P >
0.05) .,

LR 50 IR MH— 25 AR TR Th AT B BSE i LR 1 R
BH B 14 i . 70 B M e AL A AL ER T, TEPLAR R RE
8% i I A I &L 19 52 & IR 4 e M e AT, [R] B e B8 R R
FPiEALBE 1 | ,8% 5 10% K5 i A B 10 i & s

~
s

40.001

& 90.00] :

b

=e—DPPHI% B %
=== ABTSIH R %

0 2 4 6 8 10

S 0 (%)

K3 ARRDRE A I oA i A2 5 e SRR IR R e e Ak g
Fig.3 Antioxidant capacity of edible films

with different amount of essential oil

HUAH Y, 2B BB S BR AR = i B, SR BRI 8 % K
Y BC LUAE S B AR 09 &2 G BSORS a3 i He oy 52, OF
AT V8 G X PR R S0

2.4 FEE-BEKREHTRESS S H R
B R

2.4.1 BERSREBE I X b s O e 4 g%
VA PR TR T 42 A AT R MBS B 2 ¥4 ik R T =X, 43 S A
AR A SUIRES = A5 T AT B V4T,
FEPEETF 18.00 MIERE AR5, INFE2 ATLUL
& B, b B R R, ¥e 0 XY Y 4T £ BT BRI
AR AL S AR T, o) 3 d XS P I A5 T
ST R NEE 3 d AR 7 d, XY A 19 45300 BT 43 sk
TR, BN 16.70 43-%] 4.00 43, R E “E IR, TG
HREH. TEEBES AT AT, RS LR 7 d
JBVE B3 M 30.00 43-E) 12.87 41 AH HG 3 AR A A
BV OT =X, 5 O TURS Tl 5 SR A A IS AL 22 8 iR
PREEREIE X 2 Y B RGP ) SR 2R 1

242 HERSRM AL E4 FaTLIE R, A
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Table 2 Scoring of chilled chicken sensory quality
T 7 =X KE(d) R (4)) () HIVRE(4) By
0 10.00 +0.00* 10.00 +0.00* 10.00 +0.00* 30.00 +0.00"
1 7.60 £0.52" 7.60 £0.70" 7.70 £0.82" 22.90 +1.52"
{RAf R V2 TR 3 5.40 +0.52° 6.00 +0.82" 530 £0.95° 16.70 +1.35°
5 2.60 +0.99" 3.10 £0.70° 2.70 +0.67" 8.40 + 1.42¢
7 1.20 +0.42° 1.50 £0.53° 1.30 +£0.48° 4.00 +1.68°
0 10.00 =0.00* 10.00 =0.00* 10.00 =0.00* 30.00 +0.00"
1 9.30 +0.48" 9.50 +0.53" 9.70 +0.48" 28.50 +1.36"
RS ETE Sg 3 8.10 £0.57" 8.40 +0.52" 8.50 +0.53" 25.00 =1.76°
5 6.40 +0.52° 6.90 +0.88" 6.70 £0.67° 20.00 +1.53"
7 4.10 £0.78" 477 £0.92° 4.00 +0.82° 12.87 £2.01°
AR E R R A 22 5 B3 (P <0.05)
VNS A pH  TVB—N 3 5 J% B 7% B0k 77, 40 32 12r
A Vil 5T SR 5L G IR B R 2 3 A P B IR 3 IR 10¢
HEAZ IR B B4 19 B 1 B2 ZR A Y =0 R o 35 38 17 e i gl
L pH 7E55 3 d BR BN, X 2 i T & 9% T .
0 A0 P b 7 HE R AR T Dl b TR T R =
AR B H 5 | PN 2 R B A S i S A 5 T A B A 4 e
T A AR B (0 pHL BT eI D3RS T 2, 5 e 110 2 2
5 dREE Al 0 :
TVB—N g ph 2 14553 T 7 1 11 2 e i A
T AW BT, LS R e 2% B G 1 1l IR R v, TT 60r

FAEIZEO R AR B . AR PR 3R B 28 4 I SRR
B (7R) & &4 (GB 2707-2016) HLAE , ¥ & 35 A
TVB=N WAKT 15 mg/100 g, [Alif 2% (e AR 3
I T A S B R T vk B B 4 ) B R A dR o MR
F 15 mg/100 g 1Ty —ZL i Pg . 15~20 mg/100 g (1K
TREEA BT 20 meg/100 g (AR R A, Bl LLE
B, AEPIFMREE T b, 55 1 d BT 3k 3] — g R UK
S AR BE 25 R TR) Y TR RS, 3 LR A I 00 X A Y
TVB-N& EF FF & (P < 0.05), #£ % 3 d LLik 7]
23.5 +4.2 mg/100 g, N AE It P /K, kS T 52 A A,
B RTESS 7 d K 24.6 £4.5 mg/100 g, 5 KAS A .

BRVE BVB T B s i PR IS 1 B R R [R] 2 3 T
STV P i R IR v B0 s, TR 2R R T, S e R
MBGAF] 10° CFU/ g B, AR RATE ™ . FEASHIFST
w3 R ARG S XY R Y T R B s ) R
2 FFH(P<0.05) 7645 5 d 153 10° CFU/g, T K5 T
ALY NAESS 7 d & 10° CFU/g, HAR B RE
DU T AR AR A, X5 Wa™ 25X 5 ol A
R ) £ 2 R R A 5T R R B, B S R £ K B
I BRI TVB=N 13 3 BEAR A 45 52 A8 .
3 it

ARWFSTIE i FE ST R WP AN 0% 2% 4%
6% 8% 1 10% 11 (W) 75 K A TRE T (v/ v, ASE TREBER
WA JEUE) il s e RPEE Al B, B & 70 B
A BT TH Y S I = T, B R R B O, P B L 4
it sl fbae 1 ¥ B2 TH(P <0.05) , 7F 8%
~10% Fngnthi s b 58 A B pE e R BLL S , X 5
=% PR BH 4 BRI B 1A B ) B B A I PR AR (P <
0.05) ., & pE B ST R Az = 1 For A 0 AIE J2 , e B 8%
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Fig4 The quality of chilled chicken

BSIEE EAT Ve e X PN AL B PR o A Ve S X ) 1) O i
SCH LA I TS IR S A AV BEXS A, AR
I8 PR AL G TN, HECE A B pH U TVB =N A i
SVBCR B LT i PR e AL ZH (P < 0.05) ¢
WFFER I BSIN 8 % 73 A JFORT 1 19 78 JRMH - F oK
JEOHRS T 5245 T B B AT SE 4 S X PN ) B 2R ), B A
PUEANE B AN B P, (EGE T H At A 288 sl ™ i 1 £
EEPEREAY Wy DE— 2P R o
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