298  H14 M
20134 7 H

Ak TR 2 R

Transactions of the Chinese Society of Agricultural Engineering

Vol.29 No.14

FRZMRSTRECLRIRAMA N ERE

% B 2T, mEA

(1. BRSNS 45, B 200240, 2. FiEsebimmk TREAR, T 274000)

# OE: N THRIIAPEANE AR, 1% LR RNE /28 2 B I A IO RE U 4, Lhiear i T H
AR 2 B SR RBE B . HUBR. DAL R AR TR 5 . S5 SRS RIS ZyaT, FosRpH i
HAEBARKK S ZEFI IR, HoKZRIBIL RECH 8.84x10-11g/(ms-Pa). R, L EEMRHIRIR
BRI E e T IR . X SR AT 0T (XRD) 0N T 40 1 40% 38950 S350 11,7981 17.9°H
T2 NG, 4 % N S SRR K A S AT K S . MG Z WG, R E SR PIEAEE ) B,
1,1- 323535 (DPPH) H HiFETHBRBE I7E S min PIAH] 83.9%. IASGEIR M) 25 AR T ISR N R W Eh
BE, W0 T AR . A RIBEAKE . AN 2 Rl LR, A 2 Wt T B MU B S AR,
LB RN 42.02% 2 T REE] 9.19%, FF FLATIE &5 i 25 W MK EoIRAE AR R AR E . HERZM R L
TR VGEN R B IR R R K. e A T BE X Rl 25 S 5 v TS R R A R
DL S5 A 2 AL EL A 6. WFTT 45 RN G 4% 20 W 52 O 0 e A SIE B (1 B R (1t 17 B AR A

KR B, BenT5h, HuRARE, RSB, BN, AR, HELH

doi: 10.3969/j.iss1.1002-6819.2013.14.034
RESES: TS206.4 XERFRERS: A

¥ B, Frt T FFZHHESERECKEMMENEREN]. RILTEFHR, 2013, 29(14): 269—276.
Peng Yong, Li Yunfei, Xiang Kaixiang. Adding green tea polyphenols enhances antioxidant of chitosan film[J].
Transactions of the Chinese Society of Agricultural Engineering (Transactions of the CSAE), 2013, 29(14): 269—276. (in

XEHS: 1002-6819(2013)-14-0269-08

Jul. 2013 269

Chinese with English abstract)

0 51 F

R i ORI AR AT A2 —
SN e R RIS IDIVARE /N B K 7UE A 41 e e RN
FERPRE, B IR bR AL I
A, TEBIRER RGN H A AR T B R
AR R AR, ARSI AR T
Chyde/b I, IR RIS H K. JFH., BEEA
g a IR R, AT i C A RS N 5 5
IDEREE PN NI it N R EE Q1 1E- Sul i

7SR L Y 7e R LW T A 31 6 R AR BH
T2, Mo HRTHME—IRIRIRIEZ Bl . 522K
B R B E AT A 1, JF HERE &
WY REAR AT AT I AR, et i e
SR A AR 22—

R L AT I AR O3 B 2 A

Woka H#A: 20130422 BT H I 2013-06-19

BT H B AR R S A ZRTE (2012BAD28B07)
fEEfA: 8 B (1980—), Y, U, WWAREREA, Y, L,
FUA AR TS, Bl BRSNS A e
200240, Email: pengyongxyz@sina.com

KIMEER: a6 (1954—), B, DUk, i, B2, WAL,
E TR SIS I TR K Bt . Bl _BiRCE R
2l 5B, 200240, Email: yfli@sjtu.edu.cn

A i AR 2 —, TEIH R SRR I T )
TR A 2y, HA MR PUE . BE
RNGERZMPHREETILEREE TR
(EGCG) HIPTAfImER4EE 2 C 1Y 20 15, 4
A2 B 130 15 OF LA AR By B 3 i g
T LLSE IR B (AL i R, AR, R Wk
W N T AT A R A i

581998 301) e R B 2 S SR 8 o i v
O TREMIREEIIE, SRR m S R, BRgY R
W I 2 2 20 25% 10 H Sl AT SR A3 1 e IR AT 1) e SR B
L1 AR, FRATTSE BT AT 9T 2 I A T 2
0 H S AR R R R R 2 H A S
W, P Pk, b TR E TR A R £
HEBYERE, D R R AN R 38 5 70 5K
BRI 2 2 A B PERE . BRI RE RN 45 i 45
PRSI, A SCHE US4 B0 40% o H i FiZE
L 200 AIEEAR], WA ERBES R MR A
PR T 2B HER s %,

1 #MR57IE

1.1 #E5RF
IR (MR 90.2%) [ 1l
REFAEMRIEA R AT, SR Hm.



270 ANV TR 23

2013 4F

RO W 200, LTR.1,1- oK R0 L
(1,1-diphenyl-2- picrylhydrazyl, DPPH) , ¥4 ¥t
afl, W HEAERFRAR; SR2H (SR ZH:
99.9%, i\ LAY 81.2%, RN BT ILERRE TR
fig: 51.7%) W HARE M H 2 AR A RA A
1.2 EEMNHREE

R/S plus #2821 (ZE[H Brookfield X2 A F]) ;
TA-XT2i JFi 53 #ri (J¢[H Stable Micro Systems
AIAFD ;3 WSC-S ta 240 ( FilgRE Z RS
BRATD 5 UV-2100 B8RSR WL ey v (Eifg
JEJE R A BRA ) ;. D/max-2200/PC %Y X-5f £k
R CH AR Rigaku {X#$ A 7)) ; NOVA Nano SEM
230 Bk AR s (€ FETL A A
1.3 WRIAZE
1.3.1 JEeyH&

¥ 2 g SEEBEMARB T 100 mL 1R 0k
1% TREH, 25°C FHEIPEFE 4 he FEFCRBEE
VRGN IR 73508 40% 1 H . 40%
M5 LI 200, 20% 01 H1/20%5 £ 1 200 4k
SRR 1 h, SRJGINN 0.5 g ISR 2Ty, Hidk
ROERER. 25, PTABEEHI RS 1h £
L, K 200 g LA MEARILE 25 emx25 emx1 cm [
AR b, ST T 48 h OBE, R B T
53% AT E AT 25°C (A e TR G 2%

BEW AR5 £k 1 for, VUi
oA 2% e M A SEAL, LI TESR A 2y Xt L,
DUH TSR 4 8 200 B0 1: 1 Bebb AR5,
W 6 M, R g5 A 7 BB H B (CG) .
FERBHIR L T (CP) | BB H /R 4
(CGP) . seRM/a A2/ Hh (CTG)  5e5RbE
[RGB L (CTP) FIFE BB/ A A 2y H
M/ g (CTGP) .

1 KBt
Table 1 Experimental design

s =7 i
Gt L NN v
Films  Chitosan/% polyphenols/% Glycerol/% elycol 200/%
CG 2 0 40 0
CP 2 0 0 40
CGP 2 0 20 20
CTG 2 0.5 40 0
CTP 2 0.5 0 40
CTGP 2 0.5 20 20

1.3.2 BRBERWGATATH

AR A 2 I GB/T 22235-2008
PRZ B R 52 YU FN Sanchez-Gonzalez 2151 7 vk,
KHI RIS plus FARUFN CC25 HI#E T, #2400
12.50 mm, & KN 50.00 mm, 15 5 £5 a) K

Jy2.00 mm, 25°CF, 5 min BT M 0 484L 5]
5125, DASREGAAS 2k, RIGHE L Ostwald de
Waale B4, 75 100 s RS IR M E
B, 3 IRERNE .

1.3.3 B8 BRE. 2RERKEAETZHK
(water vapor permeability, WVP) #9m|&

IEE £ J5E S PRS2 24 0.01 mm AR bR R R o
FrKFNAE 105°CIHAH N HET 24 h (- TRE Bk E
KRN, R 3 IREENE .

IKRZEVRIEIL 2 AW E 2 I GB/T 1037-1988
(DRI A K 28 k) 1O, SRH
MAIEIE I Lt A (60 mmx60 mm) 4% [# &
ESHIKEE CRifa/NT 2mm) (1R
(1384.74 mm*x25 mm) #f 1, SUALES 55 1R 81/
T 6 mm. KRR S MR AR N B R 1
BT (25°C . T5%MIAHAHR ) T gesrh, ff
JES P AR I R — e P 28V 28, BEBE 1 d BUHAR
i, HEFRAL/NT 0.001 g, FELAIFEM 3 K
. % PRI EKERET R

WVP=mL/(AtAP)
A, m IEIS Ky i, g5 LIRSS,
m; A ARG RO, m?; ¢ KSR, s
AP N IBEPRIIK 73 257K 2, Pa.
1.3.4  JRGBIRAIE RGN Z

I I A s M S 1 Silva 2560 059,
B (20 mm>20 mm) JEAEE 100 mL 7&K 1)
e, RERG— B R EC AR, DA 1R
TN o JEUAR R o R 1 LU AR R R R KRR S o T
VR LU (20 mm>x20 mm) 7F 70°C B2
TRA T 24 h, FERIERIWIG T my, SRIGH
JBE RN 30 mL Z81R/K HHRCE 24 h, 2R IK
53 Ja K Bk BR IR gk SN 70°C (19 525 T4 b
T 24h, i BRAMWNBETHE m, L
(mo-my) x100/mo KR 7~ B R AR L
1.3.5  JRAGHME G T

JEFIPUR T AE S ] GB/T 1040.3-2006 (¥Rl
Mk RermE) A, R TA-XT2i it
{SCIAE o« BRI ET RS, 20 mm*80 mm [FFEELL TA 96
S | e VATl L [ S S 1 B S )
50mm , $2AH I K K 0.8mm/s o B BT Ak
20 mmx=20 mm [¥)75 JE [l 7E TA-108S Mk 5 I,
DL TA 52 258 e B 27 5% I FTEAR, RRGHE % K
1 mm/s. FEALIE 8 RERME .

1.3.6 JE&AEN T

Z M CIE LAB £ 2GR E R Pifh, WSC-S
0 A e R, DLV S (B 220 e S L,
FEAN LB E 4 VR, 53 BICSRIE) L* . a* b*FI AE
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. BUaIRECH L*=0 (Bfa) 3| L*=100 () ,
-a* (G Bll+a* (48, -b* (FE) F+b* (&
), Mz AE AR AES(AL+Aa**+Ab*)*?
KEKIR
1.3.7 JE&IFLAAEE B 7R

JEE IR RS S 2 Mayachiew 250 g 26 5]
Ak 56 7 vk, IR M IE Y W R . BERE
(20 mmx20 mm) AL 100 mL 2K FIFEM
W, B TR BRER bL RTBE R S R
150 t/min, WHEEA (25+0.5) C. UAZMB/K A A
X R 8 I HURE 1 mL #9024 mL () DPPH
fig (150 umol/L) ¥y HHikA], #EGHHE 30 min
B A RN e kA, FRANME R e
516 nm Ak IWE AR . $% A5 DPPH [ 283
Frig

DPPH F 1335 bR 1 =(1-A sampie) X 100/4 control
K, Agample AFETTIRIGCAE, Acontrol 225 IO GAR .
1.3.8 JE&YLEMFTS M

JEL ) i 2R &8 b FH 2 24 A5 5 1) D/max-2200/PC
R X ERAT S AT A 2 o W HUE 40 KV, LR
30 mA, ¥ 25°C, 0.5°M KBk 0.3 mm [f14
SRSt ME I IERES, (EAR 1.8 cm) #[H & 3
TR L, PG N 4 °/min, FHREXEN 50~35°,

IS5 () B 350000 52 5% FH FEI Sirion 200 37 4 514 H
BEWES . FEM AR TG, Rl ET R, 0
FEAAR WG AL T, 78 5 KV I f s N3 T e
1.3.9 HdEX

IR DHSE 3 IR, PrAHdEH SPSS 17.0 4k
fEALPE, H Duncan VEBEAT J7 25001, P<0.05 K%

RTE
2 FERERQH

2.1 PEARGMREITA

IG5 AR T 0 S8 A2 5 ) I B T R B R AR 2
—o W 1R, SeRREE A ) IR
PRI T, BE BY D) 2 (13 0 v 028 A2
74 Ostwald de Waale B7 . R INA 25 Z B,
H IR 2R & R 50 SR I W R S AR AT R 5
AR, BRI, IMASERZ WY, B IR S
(£2) BERFML (P<0.05) .

MR T O, SRR A N S R
(f 3 B O, G W INATESS T e 2hE
T EUEE, 0 T ARG VI N 3 78 SR BE I v
rh g IS B AL 45 B, FeBH RIS 2
FhHESAFS R E g (R 2) , ROl
HMSE 5T SBUBERERE 0 N, Ziani 2027 iE
TR ST AR AR, PRI o) ]

MRS e Hals A 3 Mk, L e
ZRILNIREY, AT ROAFFE T A
GRS RS NS S TN E 1 4R S

) -
= AbFE Treatments

——CG —=—CP —e—CGP
100 ——CTG —&—CITP —e—CYGP

80

60+

By E) % 1) Shear stress/Pa

100 200 300 400 500
HELEL % Shear rate/(s™)

E: CG BB B CP W7 WK LRI, CGP e sRpl i
MR R CTG AZRMERAR LB T liE; CTP hreleplist k%
TSR L ML CTGP A5 S 2 H il & — it R,
Note: CG, chitosan/glycerol film; CP, chitosan/polyethylene glycol film;
CGP, chitosan/glycerol/polyethylene glycol film; CTG, chitosan/green tea
polyphenols/ glycerol film; CTP, chitosan/green tea
polyphenols/polyethylene  glycol film; CTGP, chitosan/green tea
polyphenols/glycerol/polyethylene glycol film. The same as below.

B 1 BRI R RE/ GRS LERATAT A
Fig.1 Effects of plasticizers on rheological behavior of
chitosan/green tea polyphenol films

F2 BBRIXFREE/ RS EIEYIR I REAIFN
Table 2  Effects of plasticizers on physical properties of
chitosan/green tea polyphenol films

EiE JIE I Sk KRBT R E
JEALEE  Apparent Film Water vapour
. . . . Water content i
Films viscosity thickness 1% permeability
/(Pas) Jum ° /10" (gm's'Pa’h)
CG  0.324+0.005a 87.8+3.1b  36.92+0.57a 8.84+0.76b
CP  0.31940.003a  88.9+5.0b 34.42+1.18ab 11.43+0.25a
CGP  0.317+0.004a  92.3+4.5b  37.11+2.72a 8.68+0.63b
CTG 0.308+0.004b 104.2+3.6a 27.00+1.08d 6.66+0.35¢c
CTP  0.293+0.006c  102.3+3.3a 32.17+1.26bc 4.81+0.58d
CTGP 0.298+0.003bc  100.8+2.9a 29.54+2.59cd 3.38+0.57¢

I RFE/NEFEERIR P<0.05 K EZEREE. TR,
Note: Different letters within columns are significantly different at P<0.05
level. The same as below.

2.2 PERYEKIERE

M2 AR H, SR Z WA FE RS,
SRR T B RS, CTG L CG R 55 38
T 18.7%, AHHWAIER 2 "W 2 it 59 50k 1 1 5
BRI R B 2R WS KRKE, Hi¢
WREMINIG, CG IEA CGP JE KI5 K53 ) FEA
T 27.9%K1 21.9%, 1fii CP BAEIMAZEZE 2 W 5 24k
AW MWK ZRIBL 250 (wve) kG,
LX) WVP MR, RINGEA 2 By,
CP ) WVP Bk, IMASGRZW)G, SHEL -
B A wyvP RIS, DL CTGP I WVP f
No JHHEEOLE, B E/KER wyP LERZ %t
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on S T LTI N MNTTE] e = e Sy
IR WVP RS, MIREZRZE . HIAIER
LW eI (I, P 2Rk 2 I AT
B R S AE T BT 23 1 45 SRR 23 1 (]
JIIAAK, XA 5 2% 22 Wy R0 58 77 14 L 441

or U FI Treatments
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2.3 FRAYBZRKFNA AR I

R IOE VR IR PERE 2 DN IEEESAL,
AE S BRI 2R K PERE . I 2 ATLUE Y, RN SR
AR, BERI R AU IKRE RE SN, H b A 2R
LRERALE, H BB IKRRE BRI, T 22
FANK, BL CGP BRAGHEMES N ALK Z By
Ja, BERIZIKRE R W, g R 4 R
CTP JBLJZ KA RERNA AR e e Ko I FR) M2 T AT A
SORMAERER Y1, AR EORFE R A
BT AR B LA KBS (AR BORE RE P ISR 2 )
Ja, BRI R T e D S R 2 W T T
FEIHML AR T A A SR T 04708, i BT
ZRIK I BENBEAR, et 1 5 it A i
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Fig.2 Effects of plasticizers on solubility and swelling degree of chitosan/green tea polyphenol films
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M 3 ATLLE ., KRINAGR LW, KL
TEEE G (CP D (KB o R 5E S 1
TR R (CG B , SR CP R (R K
ZUM K BRI A LT CG . A HLAR PE RS 5
55 55 JL & 5 45 R R4y 1 1) (0 SRR A T A ok,
H R R & R gy T R R A R AT R 2 3B
FEERURR P e 22 S 1 BB RR . INASE R Z W ),
CG JEEA CP JEE by o 2 AR AN B 2, (R R
T CGP fEmprdrssfE, HH, SXxZhHEER
% 7 52 & B W 24 R, I 72 OB H il
JE, JERIWT KR TR T 78.1%, KGR L
NN E S AN RN S R TR (Y E A 2 5
TS FEEIC I B T .
2.5 fERIERE

M 4 aTLLE W, RIS LW, B
Bt 220 AN 2, CP R p*E & T CG B, 1
NSRS Z Wy e, PR W AR 3, b*(EH A AE

R FER M, W5 0.5%[F) &% 2% 2 My B AT A 5
(f) AE {390 %) 29.83 (CTP i) . B & 25Mprsy
W PR S N 1A TR A Mt T
O Ch*ED PO A IRl 2 7 32 22 T i
AN 5 (PR 22 0 B 3 B o TRLIE, 5 RE S B v 11
I 5 9l 2 25 4% 22 gy 140 P 60 s R P €5 140 A7 2
WL .
R3O RYE/ RS BRI RE R R

Table 3 Effects of plasticizers on mechanical properties of
chitosan/green tea polyphenol films

g DOOE | WEMKE  FEH | GEE
P Tensile Elongation Puncture Puncture
Fil ; strength at break strength deformation

1ms /MPa 1% /N /mm
CG 23.9243.12¢  42.0243.12a  15.25+1.22¢ 4.66+0.38a
CP 29.07+£5.23ab  23.54+7.14b 17.2+0.27d 2.64+0.18¢
CGP 31.05£3.76a  40.62+4.28a  19.26+1.58¢ 3.43+0.33b
CTG 22.33+1.72¢ 9.19+1.86¢ 21.13+1.48b 2.16+0.32d
CTP 30.24+2.95a 9.36+1.81c¢ 23.95+0.86a  2.28+0.17cd
CTGP  25.18+1.23bc  6.73£1.54c  20.73+1.91bc  2.18+0.29d
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Table 4 Effects of plasticizers on color of chitosan/green tea

polyphenol films
Hﬁ.ﬂ\}i L* a* b* AE
Films
CG 89.2240.31a -2.7740.21d  9.90+0.82d  16.75+0.57d
Cp 89.29+0.60a -1.74+0.16c 12.38+1.07c 17.12+0.79d
CGP 89.26+0.15a -4.70+0.17e 11.72+0.27c 18.72+0.23c

CTG 78.16£0.59bc  1.26+0.31a  21.24+0.94b  28.46+0.89b
CTP 77.50£0.85¢c  0.93+0.42a  22.53+1.21a 29.83+1.18a
CTGP 78.55+0.72b  0.42+0.39b 21.82+0.81ab 28.74+0.90b

2.6 FERYINELEE

DPPH [ 375 B B8 1 VPN B DAk A2 00 e 4 o
Fraa AL RE ) (kRE 7 iz — 520, AGRI i a2 %
Wy N 2 5e B v, BEREIRE Mk AY Z Wy AR e
P, S I SO B A P IR R BT
Kl 3 ATLLEH, RINZERZMIEE (W% T CG
B, Hpredbse AR 59, JLPARANR], 0
ANgxpFxZ WG, prafeie i BEiem, nTlkas
83.9%[%) DPPH H rHJ3EiEBRAE T

100
=
= 90f
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Fig.3 Release of antioxidant agents from chitosan/green tea
polyphenol films
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ST IRIAER 71
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g BRIk 3 R R A R 5 S
WA S AR AR A, R SR, R
B A P Eh 22 0 AN R B G AL 1R A R X T R
e, KPR RER, S T HIEAERIRE,
W5 F KRGS0, B0 UAECREH ~AE 4T
K mEA, X RTR TR A Bt
(A7AE DL R I A R g KA P B 4 /] LUE
H, RS Z AT, H AR 4 R
FERPE A M 11.1°8 17.9°H I8 2 AN 11 &5
fm U, A3 TR I 56 SB[ 7K A 5 W R G K &5 it
IINGRZE Z W5, 50 JE0E H I IS 45 Sl e v 2%,
WL T e e Bgi M, HXT CTP fil CTGP i, 45
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A

o oF

&

m

CG

CP
CGpP

CTG

G4 Intensity

L 1 L 1 1 I

5 10 15 20 25 30 35
i f200°)
B 4 3R AR/ A S IR L Sy A R
Fig.4 Effects of plasticizers on crystal structure of
chitosan/green tea polyphenol films
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AR N BRI W (P B (. A TR 2 0k 40% I3 YR
T, REBSRRZMEABERELY, AN
TR FAH F BT R A L 5 sl CG A AR i
SRR IS5, INANSR 2R 2 0 FE AR L1 S
gifl), GRZMM PR (CTG i) 456545,
AN

a. CG Jii
a. CG film

b. CTG Ji
b. CTG film

Acc.V SpotMagn Det WD |———— 20%um
500kV 3.0 2000x SE 4.8 IACofSITU FEI Sirion 200

c. CG Ji
c. CG film

Acc.V  Spot Magn Det WD —
¥AC of SJTU FEI Sirion 200
Q

d. CTG Jii
d. CTG film

B 5 RAR /R S B BT S AE
Fig.5 Appearance and scanning electron microscope (SEM)
cross-sectional images of chitosan/glycerol/green tea
polyphenol films

S500kV 30 2000x SE 59

3 & it

-

1) 3 33 35 1) ol RN E Ll 6 58 2808 5245 T 1)
e tRevm i, H, CGP MM S A
BUAR 588 B S5 K, L0 hr o B8 R 558 43 i oA
31.05 MPa fil 19.26 N, /K& PEd /N, 4 18.38%.
TR 0, R ME (CG W
AR IR, BH KSR, HOKZERED R
$h 8.84% 107 g/(m s Pa).

2) BRI EERS T RREE AN PUR
fRBES), 5 min JEFERMEE A DPPH [ L
FRAE 1SR 83.9%. Lk Z M NN FERME S G ),
T BB RINAELE, 3259 T 88850 R 72 0 o 1
VER g, B T B KYE, CTGP BEI/KZE
B 2B 3.38X 10 g/(ms-Pa), SRTMT, 4%
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Adding green tea polyphenols enhances antioxidant of chitosan film

Peng Yong'?, Li Yunfei®, Xiang Kaixiang*
(1. School of Agriculture and Biology, Shanghai Jiao Tong University, Shanghai 200240, China;
2. Department of Garden Engineering, Heze University, Heze 274000, China)

Abstract: Green tea polyphenols, which are extracted from tea and contain catechin, flavones, anthocyan, and
phenolic acid, have been generally demonstrated to be powerful antioxidants. The development of antioxidant
active packaging materials by the incorporation of tea polyphenols into biocompatible polysaccharide film has
aroused significant interest. In order to broaden the application of chitosan film and develop environment-friendly
composite film with green tea polyphenols, the effects of green tea polyphenols and plasticizer such as glycerol
and polyethylene glycol 200 on the physical, mechanical, antioxidant, and structural properties of the chitosan
films were investigated. The composite film-forming solutions were prepared by dispersing chitosan (2%) in an
aqueous solution of 1% glacial acetic acid. As for the film, 5 g/L of green tea polyphenols as the active additive,
8 g/L of glycerol and polyethylene glycol 200 as the plasticizer were added into the solutions. Results showed that
two kinds of plasticizer had little effect on the apparent viscosity of film-forming solutions without green tea
polyphenols. The chitosan/glycerol/ polyethylene glycol (CGP) film had a lower water-vapor permeability
(8.84x10™" g/(m's"Pa)) and swelling degree compared with the polyethylene glycol film. However, the tensile
strength and puncture strength of polyethylene glycol based-film were significantly higher than those of the film
formed by the glycerol. The greatest tensile strength and puncture strength were 31.05 MPa and 19.26 N,
respectively, which were observed in the CGP film. In addition, X-ray diffraction (XRD) analysis indicated the
use of 40% plasticizer (w/w chitosan) caused higher crystallinity, displaying clear diffraction peaks around
26=11.1° and 17.9° due to the hydrated crystal and anhydrous crystal of chitosan film, respectively. No significant
changes were found in film crystallinity between two kinds of plasticizer-based composite film. With the addition
of green tea polyphenols, the antioxidant ability of the chitosan composite film was significantly improved, and
the DPPH radical scavenging activity reached 83.9% within 5 min. Moreover, the addition of green tea
polyphenols significantly decreased the apparent viscosity of film-forming solutions and increased the thickness
and color of film. The water vapor permeability of chitosan composite film was significantly decreased, and the
lowest value was 3.38x10™"' g/(m's-Pa) in chitosan/ polyphenols/glycerol/polyethylene glycol (CTGP) film.
Comparing the two plasticizers, green tea polyphenols had a greater impact on the mechanical properties of the
glycerol composite film. The elongation at break of CG film decreased significantly from 42.02% to 9.19%.
Moreover, the crystal structure of CG film was changed from hydrated and anhydrous state to the amorphous state
with the addition of green tea polyphenols. As for the CP film, the addition of green tea polyphenols caused
significant changes in water vapor permeability, swelling degree and color. The release of antioxidants from CTP
composite film was slower than that from CTG film. In a word, the differences in chitosan composite films were
related to the number of hydroxyl groups contained in the plasticizer and the blend ratio of green tea polyphenols.
So the blend of plasticizer and green tea polyphenols could be selected to prepare the film according to different
specifications. The study results could provide theoretical references for the application of green tea polyphenols
composite films.

Key words: films, food products, mechanical properties, green tea polyphenol, plasticizer, antioxidant properties,
crystal structure
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