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G3 USRNSSR G AN B 5 e 1 [ B 400 15 X 1A i S5
SEALREE (R SR B EE EH D e — Bl
R B AT R R A

FOKPEIE I (Zein ) o K 38y i Y &I ™
Yy, BAT AR A AR AP | AT R o | RS
e, I — B BV T 0 1% 48 9Ok e B AR 2
FAUO SR, SR A G0 0 428 325 1 45 1) Zein JE 1R AL
Pk AR5, BRI T N FHVE L, BRI
Zein FEFTHH R INEA — & DIRETE PR 0 KRS IR
AMUBEPREF Zein B BB , B AT T Zein FEE A K
AP AOMLAR I BE AN e R XA M0 T &
153,/ WMHERR — L — S AL RE G KR ( EG/CA-MSN) 1
NERHRINE] Zein 3815 HA R 47 PERE |
PRPERE AR BERL Y Zein 3L A 16, PR % 2 A B
IO FH TV e £ R ) DR B | AT B R Y4 g £ 1) BT SR 1
2~3d,

275 Z (Curcumin, CUR) /2 M\ 22 8 2 Bl —
Fp ISR AR I, & 3% ~ 5% (5 ToFe48, 3C
HH SR B ) MR LW RNTEY, BAA
TR A S5 4 R — 5 I T SR AR TR P B3z g
FIRPERAE ARG, Y. M. Xie S5 il 4 T
T CUR AR LR 4L R - S8 5 e 51 G e, JF 4 3L
I T3 AP, B B2 5% CUR B A AL
PR RTEI R R 55 7 d i, O i 5 i 0 SRR AR
L. Baldino 45" ™ ff 5% & B, 75 s R £F 4 2 B op %
209%CUR iz 5 A BRI B4 09 5o s Ak s 2, XF
DPPH H o5& 1Y% BR R &35 90% 247, b, 4%
CUR #m3|—LLRIRR G YA b AL AR 1235 48
TEIX e R T RE I M | 3 BB 3G 50 52 A 5114 BHLFR: 14
RE DU ERE PR AR

i (Kojic Acid, KA ) J2& Hh 21 W38 i 4 U &%
T 7 A g — A R SR I AR 7 W, BT s R A K
e PURME UL TS T 0 1 2 R T P Sy
MBI N TR A A Bl
TR B ARG I, SR, B AT T8 KA FE R0
Y5 T R IR A 52 G TR R A A5 i A 410

KT, AR SCHLLA Zein .CUR F1 KA A JFURHH &
Zein/CUR/KA S5 IR, 8 R0 2 G 5 J5E 2
BUBBPERE , SR 5 4 L 7 FH T ¥ S X5 [R5 A v

FECRIXG R pH (B FE7K 7 B v BB 1 R R
FEA(TVB-N) & Fift E L 2238 JF{E ( TBARS)
SERRPR AL, LT 12 52 G MR X 4 X A ) R B
RO AN, % 78 2 L DR AF 4k 28 1 R 3 PR T
Rk B SE I AR RIS 3 s 3 — 2D B9 5 G BB AL BT
TR FRRE M R R, LU Ry AR A Y 3 52 5 b
REFE B A ] A PR AR ST A 1 R 6 2%

1 BRI

1.1 FEMPRSIKH

BRI P, TR S ik 8%, T Y LR T
CUR(BM) , i 2V KRR A BRA F KA,
DR LE WA BR S 7 5 Zein H 3, b 22 o kAR
A R A 5 S A AR & (A063-1-1 4310
FEVE ), Mot e R A R A E R AR
( Escherichia coli ). 4 ¥ {0 # % BR
( Staphylococcusaureus aureaus) , V1. 5§ K24 i il T
SRR A 5,5 - AU (2 - AR AR R )
( DINB ), vk B B, & 0 B W % R
( ThiobarbituricAcid, TBA) .NaOH HCl. =& 4% .
EARITEBIE S, L E b2 AR A RA R, BR
FERIARTEZ A1, B AT 2 R 43 Hr 4l
1.2 FEMNFEEES

GI54TW #I57 X H 3 1 28 K A, T3
AL ESA RN 1) 5 TA. XT Plus B9 PE 43 X, 35 [
Stable Micro System 23] ; DS—1 7 =5 3 4 2L 35 WEHIL
GRRAKEAL ) HI -6 8 23k W 1 ISR, &
To i 2R AR S il 3 A BR 23 7] 5 JASCO - 1700 7R [3] —
IR, H A 73 ek 234t T10 Basic Y 5 3 57
P EHL, fEE IKA 23 7 ; DHG-9240A Y #hask X
THAE , Ll —tER A AR FRA 7] DLI1150 B
T IBHEI GRS 15 ) A PR R FE20 B pH 3,
MEFRF ) R A ( i) A R ] 5 4K15 B il
RREDHL, B Sigma 23 7] ; K9840 74 [ sl e
RAL, Tt RE AL AR IR A PR A F]
1.3 SKWHE
1.3.1 Zein/CUR/KA BEABRHE ¥ 0.1 g Zein,
0.02 g H I AVAT 53 HCH 85% 1) & B TR & 34
5] 145 Zein ¥ ;B 0. 05 g KA 0.05 g CUR 435
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ENINE] 100 mL Zein ¥, T3 800 r/min Z514
THEFE 5 min, #15 Zein/CUR/KA & & B ; ¥
20 mL B AR AR KR 9 em BRI, T
45 C M TF T4 8 h, 1% Zein/CUR/KA & A JE;
BEGEEEEE T T %A 48 HE T THREE
A, 5 . DARIARE ) 7 il 484N CUR i KA
() Zein JIE

1.3.2  Zein/CUR/KA & A& & JE B WA M &
5E fE Zein/CUR/KA & & L HEHLEER: 10 7
B IR BE S 0,001 mm F) %50 BEUE I £ 2
I EE ¥ Zein/CUR/KA & ATEBTYI L 10 mmx
50 mm PYHRIE ) , 2 FE Y PE BT e 2L 1 i s
Je BRI FE B0 30 mm, P ZN 0.5 mm/s, #&
TR E A A 58 B (Tensile Strength, TS)
W 244 % ( Elongation Break ,EB) .

TS = F
aXb
L-1L,
EB = x 100%

0
X, FONE AW IR B KPS /N o HE
BRI FERE/m b AR /m, L G L
T LR B e K B /mm, L, B A B ) 15 K
J&/mm,

1.3.3 FOPIRERARER KT EEXS M g — D)k
4 cmx 4 em x1.5 em W/ BHALST A 4 41, Horb 3
53 5 FH AR 6 B ( PE) | Zein I M Zein/CUR/KA &
AT AT | AL HAE A X B 5
UK AC N PE 4 Zein 41 . Zein/CUR/KA 41 Al CK
BT 4 CHRIFTVRB, 3 MTESR 0d 2 d 4 d,
6 d.8 d Ml 10 d W& x

1.3.4 pHEMIE HLS5 ¢ VIWERIXSAFES, A
45 mL £ % T /KJG1E 500 t/min 254 R 5 min,
##E 30 min J5, T 10 000 r/min £5/F F 5.0 5 min,
F pH 2 EVEWRY pH A

1.3.5 Fpkhifile Z%HEHEE" Wik, )
3 g ARIMES DI G R IE o m,, FIUR AR A
i WS T EOE T TEm R R E L AL L
3000 r/min B0 5 min, EFRIEACF L2 4K 05 FHIK
FRE,1E0 m, 3 TR,

m,
FHKAH =— x100%

m,
1.3.6 HERHENZE B 10.0 ¢ WRAFERAT
HI AT, A 90 mL JCR AR BEER K, #9051 min
Joi R B AR B 1 mll 5 BRI U A 78 TG B
WRIHBBE b 75 (30 + 1) C &M T35 72 h J5 i
TP 85 5 R R 1gCFU/ g
1.3.7 TVB-N&ENE ZH(EMEZ2ERKR
W BT MR LA E ) (GB 5009. 228—
2016) >t e A i A sl /A
SEXGARE R ) TVB-N & i, 45 R FR N mg/g.,
1.3.8 TBARS U S%ZEWE " MIrik, R
YEfEM, K20 mL 0.1 ¢/mL E WA =H MRS
2.0 g WRAESIRA G, TEVKIE 54 T ¥ 5 2 min,
BOE I W, 5 0.02 mol/L i TBA IR RIE &
J&  ZEWR KIS RS 20 min, ¥ I Z R 16, 7E 530 nm
WA A E W ST 25 R FR N me/ g
1.3.9 PUEAEEHRR S Y. G. Cao 5™
7 FFRIAEB L, B S0 ¢ SEWE XS P BEAE i 5
300 mL € M A (&% A 0.05 mol/L NaCl I
20 mmol/L Tris-HC1, pH {88 7. 5) IR G515 , TEK
W4T L 10 000 t/min #1530 s, FE LA 5000 1/
min VR E G 10 min, 3525 FIE R, WETTRE, A
IR 2 WRGEUIRED S 4 ARG ZE MR B (&
A 0. 45 mol/L NaCl 120 mmol/L Tris-HC1, pH {8y
T.5)RE, RE W 2 G 8O, A3 UL iE Y B
g LR A de R 1, o AR A AE 4 C R IFETT,
#H.
1.3.10 BHESEME MH 5 mg/mL WAL
R YR (IR, 4IRS S B 3 ) 6 v ) O ik
T
1.3.11 EHFELSENE ZSEN Pan F°'H
D5 I RGBS mL 5 mg/mL B HLE ST 45
HEWE T 10 mL X%, A 0. 1 mL DTNB, 1R%]
JGF 4 CEMETFRIE 1 h, 78 412 nm P AL I & 1%
JGRE s FHBRIR 5 28 wog 1 S == oxt B 3 A
TSI

AXxXD
C =

o]

& X
A, C HIEHEFHRIE ST B/ (nmol - mg™ ), 4 N
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412 nm KIS BE , & A EE IR O R B 13 600 1/
(mol-cm) ,D NH BALEL, B 0 WU £F 4 25 11 o i
e/ (mg-mL™") .
1.3.12 BEH_ZEHWHEMNEENE MNEEAKE
PiEE 10 d J5 09X RS R BRI R 4 s | T
ddH,0) , I & 190 ~ 250 nm T L2 41 X B — 6,53
SIPEREN 0.2 nm, 3G FERE N 1.0 nm, REESEH
20 mdeg, M B B [E] A 0.25 s, $ 4 HEE R
100 nm/min, F 394 8 5 B, iHEE N 0SS
LRSI
1.4 HESEITHH

i SR 3 AFAT , 25 R L P (E 45
WEZE) FoRn, FIFH SPSS 19.0 #E4T ANOVA J7 2443
B, R H Origin 8. 2 L gLEZE I

2 LZER5HE

2.1 Zein/CUR/KA £ §IRHIE B FAHLH 1% B8
o
Zein IRAN Zein/CUR/KA B & BEJEE TS \EB
Mz E UL 1, & 1 AlH, Zein/CUR/KA &
JBELY Zein JEEMYJRERE TR X AT BE 2 A2 CUR 1 KA
Rt TEERERTHEEY SR, 24
OB L BE TP Y TS F1EB 2 VA f. 35 1k id
REMCEEFE F7' 2 Zein/CUR/KA B AR TS Hl
EB T Zein F5%, 3 1] 682 B Ry 76 52 & WY it
FErft CUR 1 KA MG 2F T 431 1) 58 B X 45 114
TE R, 58 T 35 5 3R A W) =22 () ) S0 A B AR, 3
fHT45 52 5 BN B I 431 1) 3R & B B /& 01 IR 3% 452
S HEIECE TR A AL ERE
2.2 Zein/CUR/KA ESIEXT S EB A pH &
54 i
AL il i 1 S DA S R 5 L pHL {5 DDA G
I I pH (AR Ak, BT AG I  HRfR E R
JEE 0TI () DT L i R p L (1 iy, U8 Y
PRY P GO 70 SR R P X PR R A
[ F pH (HAEfLAn & 1 iR, OR[N 7R 3R
7 7] — ¥ S ] R 2 ) 2% % W3 (P<0.05), F
[l B L RTAD 4 4N PRSP 56 pH (38

N
’

5.6 Zod, B Vo AL E ] 1 JE 4 | 4% X PR RE i 1Y)
pH ¥ R TEIG LT FER I (0~
2.d), AU PIFE Y pH (E I SRR AIG, 3 AT RE 2
DRI A X5 PR PN 50 45 B %) Do e T e A R B 1k
PIERRR , 5 SO R K it R, Ak, = R IR 1
AU s TER T JE 1 (2~10 d) , & XS A
BESR I pH (B - TH, 30T B8 A ik A 4 AR
PRI A P A R 1 B R A S B AR W iR
A YIS AEY B, Zein/CUR/KA 4 pH {H K
BRI AR T A 3 4 MR B 10 AR,
Zein/CUR/KA ZH1 pH {E°4 5.9, CK 4% pH {H
Tk F] 6.4, X EH Zein/CUR/KA A IEAEA 50
il A P AR 5 R 1 B 0 A R, 3 T A 2 X%
AL P14 DA It

F 1 Zein B Zein/CUR/KA HL A0 B L TS,
EB #2524 A
Table 1 The thickness, TS, EB, and real object
diagroms of Zein and Zein/CUR/KA films

215 JERE/mm  TS/MPa  EB/% S

Jen e 0125% 15226 55.68

e 0. 002 0.11 1.65

Zein/CUR/

-~ 0.132+  25.56+ 62.49+
o 0.006 0.35 1.53
BER

6.8 -

—=—CK#4  —e—PE4
66 —A—Zeinfl —v—Zein/CUR/KAH

6.4 -

6.2

pHIE

5411 I I I I |
0 2 4 6 8 10

it a/d
B AR S e AT ) pH AL T A
Fig. 1

Changes in pH value of chicken samples

during refrigeration
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2.3 Zein/CUR/KA EFREXT L EB RFKN
gl

R R FE I A7 RT3 i ot R v 4 7K 43 A8 Ak o]
K IR RIARE K 72 DA 3 PR 4 5 ) B 4R
PRZ— . dHE RO, B v A ] Y SE K 3G
HFEAE 1Y) 22 i il S R i AR ) 25 S 350RR 1 Jo o
KA, R 51 R K 5 5, 1500 X8 A 157K ) R
I X PYRE SRV R [R] A 15K AR fe e 2
FR7R . HIEL 2 AT FEVR U] 4 203 PRE o 1 4
K T3 Bt A 4 R B T ) S K 32 ¥ R I, L CK
K S T B R gt Zein/ CUR/KA 4 357K
T BRI 218, HOK K Zein 4181 PE 41 ; Zein/
CUR/KA AEV UM 35K Ty 3 25 8 T HAR 3
ZH (P<0.05) , 440 =55 10 d I}, Zein/CUR/KA 4H
IRELREE 65. 23% W) HFK J) . XKW Zein/CUR/KA
S5 B R AR RN 22 X5 TR 1 B 1 e fide | o I L S 2
YEYLREIR 0 R B, 1T 4E 28 X PR K 0 I 3 %, A
HbAEHFAG R 5K T
2.4 Zein/CUR/KA EGEXMLEBARTE R
BRI

FERG PRI R 3k i v, AR 0 A AN ] R AR X
S A A 2RI FE R A3 0 R v 0 2 1 e 7 A5
TP, 7 A S S R A B R AR
YIS ST A X IR SRS R R
MDA BB & 3 s R B 3 AT G

RS W IR R 7% BBl 4.1 1g CFU/g, 4 4HXY
100

—=—CK4] —e—PE4]
_ —A—Zeinl —w— Zein/CUR/KAH
90 - S
80 |
8
=
) 70
ﬂt
60
50+
40 1 1 1 L 1 ]
0 2 4 6 8 10
YT IR]/d

B2 A A A B ) 8 R ) AL
Fig. 2 Changes in water-holding capacity of chicken

samples during refrigeration

T 0 T 7 SR i o V4 K [) P SEE T 3 A, >
Vi 255 10 d B, CK 20, PE 241 | Zein 2 fl Zein/
CUR/KA 4 (Y 1 7% S 805 35 %) 8.5 1g CFU/g,
8.2 lg CFU/g.7.7 1g CFU/g F16. 1 g CFU/g, ELF{ 3
X PR fi 1 TR 9 S BA)  od  Bs B TR A
WEZ DI A 7.0 1g CFU/g™ XAl REZ I N
Zein/CUR/KA S5 BA RUFAOBHIR P RE , BES AT
R AR P 0 R T
2.5 Zein/CUR/KA EGIRIT2EIB A TVB-N
SENRN

P P EE B TR A B N R BB AR )
FEVE T 2338 20 B i iU e 28 S il vE &5 AW
J5z, PRI AT T TVB-N 5 R DA PRI il o 10 0 WS A2 Jot
FREE S X AFESL PRV BB TVB-N 7 78 fk
mE 4 fros, K 4 AT, 4 XS EE LAY TVB-N
O Y B RA [R) A A Ky o, Herh CK
ZH B K R R, Zein/ CUR/KA 20 Y384 K 3R B
N8 LS I RE SR Y TVB-N A e BT 4 d 1Y
RO R RIS T B, YRR 6 d
fF,CK 41/9 TVB-N & ik 5] 0. 21 mg/g, @it &
A AR AERLE B FRAE 0. 20 mg/g; ML Z T, Zein/
CUR/KA 41 1%) TVB-N & &4 CK AL T 44.1%
(P<0.05) , X FWLE Zein FTEHD CUR F1 KA 1
GEWAE Y I A B R . R AR 10 d
i, Zein/CUR/KA 41 /9 TVB-N & & {5 & # i
0.20 mg/g, HA# T PE 41 Ml Zein 41, Zein/CUR/

9 -
—m—CK#4l —e PE4H §a
—A—Zein4l —v— Zein/CUR/KAH
b7
]
(S8
@]
26
&
m
& ° / =
/ vd
4| 82
1 1 1 1 1 J
0 2 4 6 8 10
AR /d

B3 A A A R ) 0 T R SRR AL
Fig. 3 Changes in total aerobic plate count of chicken

samples during refrigeration
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KA 56 B EA AT DR EFBUR
2.6 Zein/CUR/KA EGEXT A BB AR
A=A

FEVS TRV E], o TR 107 09 AEAE , IR R 5 Kk
A R DT SRR T A T3 R A5 ) o, 3 b S AR )
5 TBA A A4S N, AT Y TBARS >k J i PR i &
(G 7 S A B EEDS X IR R G R A I TR Y
TBARS 7ZALTNIE 5 firzn, Hi[El 5 Al 4 2H X9 P A
it 1Y) TBARS Y556 V3 e 1] 1) B 4TI HG A0, 2248 i
24510 d B}, CK 20 \PE 21 Zein 4 1 Zein/CUR/KA
Y TBARS 3% - FF% 0. 013 5 mg/g.0. 012 5 mg/
2.0.009 6 mg/g 1 0.007 7 mg/g, HHt Zein/CUR/
KA 1% TBARS ¥ K #UR 218, XAl e & A

0.45 -
/a
035} y
0. ®b
ﬁ;c

| %; % o
0.10+

—u— CK#H

o PE4
040F 4 Zeing

—v— Zein/CUR/KA%H

TVB-N&&/(mg-g™)
o o o
(3] (3] (%)
o W =
T T T
\f\
4
(=N

[=]

—_

W
T

ok
S}
~
[
)

10
Vst A]/d
B4 A S AR 4 TVB-N 4% T4t
Fig. 4 Changes in TVB-N content of chicken samples

during refrigeration
0.016 -

—u—CK#4 —e—PE4

0014 o Zeinfl —v— Zein/CUR/KAZL #ia

0.012} e
0.010

0.008

TBARS/(mg-g™)

0.006

0.004

0.002

o ' 4 6
YR TERE TE/d
B S b P A S 2 AR 1 69 TBARS ZAL
Fig. 5 Changes in TBARS of chicken samples

during refrigeration
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Zein/CUR/KA &4 WA R 470 U SRR M 30T
PEFIHT A A , A5 R T HEBAS A AR D 48 Ak
2.7 Zein/CUR/KA 8 & BEXT4 518 A LR £F
HEARERN R

2.7.1 BWMEMEERESE NEg4EARE
BRMAP R FEEE AR, H&5AH REWHE, #
Gy AL A, DR e T FH B2 B A R B
FIB R AR FE 0T A PR 7 v R i) 1) B
FERE TSR ﬁEE%W@6ﬁ@7%ﬁO$@6
FIEL 7 RTAT, 4 2H X0 PUASE S B9 6 300 32 376 P 5
Eﬁ%%wmﬁ@%LﬁfF%iﬁo%ﬁEw
FE it 1) 3 R PR B 2 5 & 4300l O 18. 0 nmol/
mg Fll 16.5 nmol/mg, 4% J&K £ 4 10 d B}, Zein/
CUR/KA 4 1 Je 3 F F1 3% 4 5 3k 2 & o0 0l (IR &2

20~

14|

121

—=— CK4
—e— PE4H.

B R/ (nmol-mg ')
» =
T T

6 N —h— Zein?ﬂ C
—v— Zein/CUR/KAZL
41 d
1 1 1 1 1 1
o 1 2 3 4 5 6 7 8 9 10

B 6 A AR 69 R AL
Fig. 6 Changes in the total sulfhydryl content

of chicken samples during refrigeration
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Fig. 7 Changes in the active sulthydryl content

of chicken samples during refrigeration
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10. 3 nmol/mg £ 9. 2 nmol/mg, CK ZH A & 5 & I3
PSS B S B 2 4. 3 nmol/mg F1 0.9 nmol/
mg , LAY 2 41 PURE ) SA SE RN TG PR S S R
B FKT Zein/CUR/KA 41(P<0.05) , XFEWTEH
TR T U 2R 2 25 1 b i S 56 K 2% 55 0T
SRR NIE T i, S BUE RS A & R
7251 Zein/ CUR/KA 4 R A R0 22 S 3 1 4
sk A B 5T A AR A T T A b AR R A
) it JBTARRE

2.7.2 BEH_ZEMBEMEER XNHEFENEK
10 d J5 2R a5 T Sk 2, k2wl
AR T CK 40, HiAy 3 40 o— BEHE AL JC RN 35
ARG £ 2 AR B3 8 A BT A i
B E RN (P<0.05), 5 CK 4#H X, Zein/CUR/
KA 411 o= HE5E R ICH I 25 1 AH X 55 2 23 A T
20. 06% F1 10. 02% , Ifii B—41 78 F1 B2 Fr1AH X 75 1t DU
Sy HIBEAN T 51.66% F1 7. 30% , PE 41 Hl Zein 41K
o BETREAR XS 5 1 3 R T 25. 45%F1 22. 07% , G
TN AR XS 25 52 40 IR T 32, 919% 1 23. 26%
oo WEHEAF X 5 dk (14 9 /0 7T BR 2 H T MR E 45 AL 3 43
JETF  FELa B b i 2R 5k UG U S AN A B
VEFRFSE —REEH o IEHE AR X 35 o (0 Al &
SECE AT, DT R R RS PR Y S b S5 R, X
BITE 4 CRUMIE] , 4 21X P FE S 0 B 2 1
BIRAT N a—SRTEFITCHLIN A i 10 B—37 S H p-F
FARIEAS T Zein/ CUR/KA 2035 11 245 1y 284k
R B F /N, BB A AR B S MR e SR,
T, B A B A RIC RN 1 2548 1) LD 2T 2
FEBON N EATE LT, H L, Zein/CUR/
KA 26 BEEXTXG PA v LI AT 2 2 1 —

%2 MAHLARI0dEHES
R EMIITEE

Table 2 Relative content of protein secondary structure

in chicken samples after 10 days of refrigeration %

ap B R pR EANEN
S Lt S e W
CK#  26.37+1.13* 20.19+1. 14" 18.63+1.6" 34.82+1.21°

Zﬁﬁgf%éR/ 21.08+0.38" 30.620.41° 19.99+1,3° 28.330,39"
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Effect of zein/curcumin/kojic acid composite film on the preservation

of refrigerated chicken

YANG Huanbin' ,ZENG Qingpei' ,SHE Yimin',SUN Xin*, WANG Xiaoqing”, LIU Xiaoli®
1. Guangdong Wugiong Food Groups Co.,Ltd.,Chaozhou 515700, China
2. School of Food Science and Technology/ Collaborative Innovation Center of Food Safety and Quality Conirol

in Jiangsu Province, Jiangnan University , Wuxi 214122 , China

Abstract; To develop natural bio-based composite film materials with excellent food preservation properties, Zein/
CUR/KA composite films were prepared using zein ( Zein), curcumin ( CUR), and kojic acid (KA) as raw
materials. The thickness and mechanical properties of the films were measured. Their application in the
preservation of refrigerated chicken was then investigated. The preservation efficacy of the composite film on
refrigerated chicken was evaluated. This was done by measuring the pH value, water-holding capacity, total colony
count, and volatile basic nitrogen (TVB-N) content. Results showed that compared with the Zein film, the Zein/
CUR/KA composite film had greater thickness and better mechanical properties, with tensile strength and
elongation at break of 25.56 MPa and 62.49%, respectively. On the 10th day of refrigeration, the pH value of
chicken treated with the Zein/CUR/KA composite film was maintained at 5.9. This was significantly lower than
that of the control (CK) group (6.4, P<0.05). The water-holding capacity remained at 65.23% , which was
significantly higher than that of the control group (P<0.05). The total colony count was 6. 1 lg CFU/g, which was
two orders of magnitude lower than that of the CK group (8.5 lg CFU/g). The TVB-N content was below the food
safety standard limit of 0. 20 mg/g. The thiobarbituric acid reduction value ( TBARS) was 0. 007 7 mg/g, which
was 42. 96% lower than that of the CK group (0. 013 5 mg/g). Total thiol and active thiol contents were reduced to
10. 3 nmol/mg and 9. 2 nmol/mg, respectively. There was minimal alteration in the protein secondary structure.
Therefore, the Zein/CUR/KA composite film has excellent mechanical, barrier, antibacterial, and antioxidant
properties. It effectively delays water loss, fat oxidation, and protein denaturation in refrigerated chicken, thus
demonstrating excellent preservation performance.

Key words : zein ; curcumin ; kojic acid ; composite film;chicken preservation
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