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B BB UMK I M 20 RS B A A5 1 B D) A HRRT
W IR PSR 6 . IFHERS BRI R, 1
B B 0 G 22 20/ R O B 0K £ 4
ST A A HE 2 R R A 0 B . T AR K
EBRAL (0 F 5 PR AT (5 3 1) T 6 2 I 3 i
T LW A4 PR R, 35 R B R4
ROR XA IR M R LA R A Y
BT R A RS B T 20 iR T el LR
EW . Hoh ST 2R T AR B g
T RS B AR T i S BELBR M BE L B B — Ff
B BRI RS2 00 & AL fR U T T TR
B4 ( Sodium Alginate , SA ) J2&—Fft P 1 5 i 45 1 25
PRI 53 F 2208, L5 40 A2 M 0T 5 40 it A ik
AL, LA R A 0 o B ORI | B |
M BRI A R A T 2 R 1 AR
Rz 7, R L LF 4 & (Carboxymethyl Cellulose,
CMC) £ 4k K 22 Bt Ak Bl VR T 18 ) — Fh B 85 7 2 K
e b N RS AR R T AR R, B
BT R 2G5 A2 R4, CMC IR A R i
(10375 I 32 R 22 0 M (FL 7 R YR R B 0 P B W
ik, 5 SCH BH B Pk A e M AR BFAE R R,
SA 5 CMC 4 ) — o IR BEAR A T 20— 41 43
HA BB YEERE, B, CA R0k SA |
CMC 5HAKR S FREWIRA , il — P it e
RS RetE . 4N, Z. X. Gao 25 4% T 1 2% 1 40
B H K9 SA/CMC L, 12 B8 ELA 1 S fh L
M RE BT BB R TR 1 BB, T A ROHE K AT 4
AP . W, W, Tan 25 BFSY & B, 7E SA/
CMC IR I 6% £33 1A 8 1Y) ok 1R 605 400 K kL 1
J& , WERRAT PR B4 10 e R R R KM K 28 SR
B ALBRPE RE | I RE A A0 % PR I L A v i
TG I AHAE WA AR AU SE R 2~4 d,
[ A S ko7 J A SR T8 AR SR S AR S AR
SEGRIN T3 A e ) R ER R, K 2 R

AREAS B RO T, 3 B 1 7™ H A BE TR 9% R 3R
Bila g, MRBEFE €4 2K (Chestnut Shell Pigment, CSP)
S AR S SE R ) — R RARFR (B 3R KRN
Pk 6 AR AR AR e PR AR
AR ATSE & B, CSP R & A LR 2l k)
B, FEASE A A LA R AT R B2 5
PETF R A2 BRAEIR S R -3-0-# i i 55, B
A RAFPTE A PERE  PMERER T B SE KB, CSP AT
FH T 05 R DK 4R, I RE D W] 38 2 % K A
T PO R T A 4 (0 A SR Y IR RICR . B
ARIFFE O T A 4 B N T ) R
) A T A B B, T DA 2 o R R A 3 A R
PE, IR T BTSRRI M, X O R B
AU A 5T RS

W, ASC L CSP L SA Fil CMC o 565, 2R
DA T ) % T P A 2 R, 2% 8 VA AN [) o ik 4
(1% 3% F1 5% ) CSP X 1 P4 2 58 1) A4 8 |
H2EREE P T RE S 454 1 52, I ik — 25 b
FEHXTRRF IR EEROR DU e, 24 s
A=W E AL B RO & A F RS |

1 Me5IHE

1.1 FEMRERFA

FEE, P R, TR L 5:00~6:00 F T oK
375 900 P A T S X0\ A B i b, 2 R R
st I AGHE e 0F | B — 35, T o Sk B AL
PR, R AR 5 37 B iE A S 50 = T R S50
FHREETE R T BB e B A LB AR H
B TREFZE 0 BRI 5 SA (21 90% ) \CMC (Zh
JE 1000~ 1400 mPa + s) 1,1- K3 -2 = HIK
i ( DPPH, 45 96%) 2,2 —H % — (3 - 2 HHE I e
itk — 6 — 1 2 ) (ABTS, 2l & 98%) | H il ( 4l 2
99%) ,K,S,0( 4L 99. 5% ) , |54 si bk A= LA FR
AT HEE JCK B, R RN R 27 1R A FR
oa] . WMICHFEAbRE , BRI et
1.2 FENFE5EE

Z-S010 HU5 PSRN JL e A 1 R A
FRTTAE N 7l s RES2-99 FUJE G 78 & 4%, i 2R A
TRAL SR ; SN-HWS—50R 4 {516 18 4% , b v i 3
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I ER AT BRAS ]  SL-MH -4 R S H $Eas | 1 ifF
H]RAL S AT BN B 5 CHY —CA B B4  XLW ( PC)
TR BE R TP R WGT-S BB LK/ i,
Trm 2L E AR A BR A ] s W01 L AR ZES &L
FMAL NS00 L 78 R 25 98 AR E il R e 4, T
PRI AL 5 PR ] s DS-700C -2 AU 43-56i) £,
A BT B A BR 23 7] 3 TU-1901 #9584k 435
T, ALt E TS A BR A R ALPHA 1T &z R
18 B AR B 2T AR G3E (FTIR ) AL, A& 58 (b ) Bl
ABRZAE] 5 SUS010 A 474 Ha I fl 45 (SEM) , H A
H 57 A BRA 7 D/max—2500VK/PC & X SR 17 5
(XRD) 1Y, H AP/ H]
1.3 ZWHE
1.3.1 CSP#ER 2% 2. X. LiZ ik, %
W SR 5 i 80 H i, FREL 5. 0 g M TEFEH;
FKET R, A 100 mL A&FUH50H 50%
() LR, A FH R P R (600 W) T 60 C 4%
AN HEE 60 min, A EEFIRE, T 5000 r/min 5514
TR 10 min, B EIERER 20— BRI, 24
LS Ve 75 R a9 B R MR A8 W, i Ja 408 Uk
TSR] CSP, %G T 4 CHRAFE, %
1.3.2 JEHEAREFE 1)SA/CMC A B4 .
%% 7. X. Gao " T JFRETEB R, FREL 1.0 g
SA #10.5 g CMC & 754 100 mL £& 7K HEE
i, %5 T 50 °C 800 v/min %44 T W4 J1 44k
2 h, BEJEIIA 0.9 ¢ Hith, 4kSedFE 0. 5 h BIFS R
VW, B30 mL BBV ST B BE SRS ELAE A 100 mm
MREFRIL B iR G i L S H RSO AR & T
35 CHEREH T8 12 h, BIFS SA/CMC L%
2)SA/CMC/CSP % il & . 2% Z. X. Gao
U R IR RSB . X BIFRIR 1.0 g SA A
0.5 g CMC, & T 3 &4 100 mL 2= & F /K4
i, % EHE T 50 °C 800 v/min £ T 1 S+
2 h, RS, 76 3 NHEE 4 5 AKX T SA J5
N 1% 3% 1 5% ) CSP I FE 22t #f: & CSP
FEAYTESRIG A 0.9 ¢ Hh, kS8 $F 0.5 h BNfS
IS . B 30 mL BMSE VA VR ) 3R G B LA
100 mm Y35 5= ML A2 GR35 6 3457 H <0,
SRIE BT 35 CHAH T4 12 h, BIF5 SA/CMC/CSP

FLHEIE 43 iy 44 A SA/CMC/ CSP-1,SA/CMC/ CSP-3
1 SA/CMC/CSP-5,,
1.3.3 BEfmENE 1)EENE, 2% M.
Moghadam %' {71k, B S0k AL B E7E 23 C (M
XM EE 509 fTE IR E AR TR B 24 b, BE S I A
BER 0.1 wm fr9 I JEEASCAE R 3 T ML 6 B 10 A 25
HEFTIR RS A2 25 R LS I E R

2) HIKFME . K FH M. Moghadam 25" ()5
o H OB AZEIREER BT AL 20 mmXx20 mm FYIETIE,
Pri HA R BT IFIC o m, (g) , SRJETE 105 CHEFR
RS IR R R m,(g) , %R
KA,

m, —m,

AKE = x 100%

m,

3) i ffr i B R0 T R AR KR I E . B H M.
Moghadam 5"/ ()7 . B /e 3 RAE 23 C A
X 509 f e I E AR T B 24 b, BEJSRAE
FEEE BT B 100 mmx 15 mm fJK T i H 0. 5 0k
JE AT 68 HE TP 7 B AL IR AT 0, I R Sk
300 mm/min, FEEEEHR 50 mm, #%FXHE B
Y TR (R

F
b xd

FEARRE =

B B Y A = Li % 100%

0
o, PR T S R A2 (R B KA 1 /N L b A
BRI Hi B/ mm , d S B WA B B /mm , L S fi) %6
T L5 PR B/ mm Ly J2 A0 HR 2/ mm
4) IKZERBELRWE . Z7% (IR RS RN A
KA B R 20N 2835 ) (GB/T
26253—2010) "' i FH/K 78S 3k SRR A T
FE ., SLER A AR EE 38 °C AHXHEEE 90% AN
50.24 em?, IKZ&R35 1 2R (Water Vapor Transmission
Rate, WVTR ) /2 TEIR B HRRAS R 8 L A5 1F T,
LA (] P 3 3 A 2 R B TR AR K 2R R/ (g -
(m* - 24 h) ™) #ZFRIHE,
v =B A
(Ex —E)) A
K, S BB EBOKFERBEIL R/ (g - (m* - 24 h) ™),
E AR e i R/ VB 2RSS E
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HE/V, E, 2 H BN E W iR/ V, A, 25
F AT/ m? A SR E T /m?

5) B RME . S5 R A
Wi ARSI Tk 1 R 22 RIE)
(GB/T 1038. 1—2022) ') fff F i 2 1 KA i 1o %6
T ACHEA T E , I AR 50. 24 em?, KT )
4 0.1 MPa, S AKi&E %R ( Gas Transmission Rate,
GTR) SRR E PN A TR 22T, Bz I ] PA) a5
AR T AR SRR (em® + (m® - 24 h -
Pa)™), 43 0, B HE M CO, Fid %, ¥4 T X
.

Ap Vv Ty 24

GTR=— X — X — X
At A pT p,—p,

o, Ap/ Ar ETERRE 375 3 ISF 507 1 1) PTG s
AR ARERIE/ (Pa - 0" 5V RARIE AR
em’ ;A SRR B B WA /M T, BARERS T
(R, K 273,15 K;p, sEbn RS T KT, R
1.013 3x10° Pa; T /& LK /K p, —p, /Rt
P 22/ Pa.,
1.3.4 RZEFRENE )BERMEENE, =
% GEWIRRLE AR M FE I E ) (GB/T 2410—
2008) " E SRR R TE 23 °C AR EE 50% 11
e TR E A R B 24 b, RS B R/ F R T
i I EIE AR e C OBIR, BRIRESRS Mk 82,

2) I E o R A3 60 € S0 R A 2 FRE
L™ (WIBE(E) ca " (ZLHEMED) R0 b (BEER{E) .
PR R A A HEN (L=94.87 .a=~-0.27 b=
0. 54)ME W RCHET 5t L KA L™ o™ F b7
M (AE)ITEARNT,

AE =+ (L" -L)* +(a” —a)*+(b" - b)*

3) i S AN 7 W BRI 5 . SR 2R Ah 0 060k
FEE T A 420 20 JE 11 3 S SR RS B T g fu g
BEEE V) B 40 mmx 10 mm B4 J7 B 4547, #E 200 ~
800 nm AL H NI HlE S R i, B
AH B LA FETE 600 nm {84 A0 1 IR B EA 73R4T
i/ = W = I

AGOO
d
AP, Ay, TEHIFEAE 600 nm AL AR GEE | d H5 Y

REYE =

JEFE/mm,

1.3.5 HEMFBEEME 1)DPPH A G RZE
Mg, ST EAS W%k, IEMIEBL, FRE
0.005 9 g DPPH , FHRFR 73 HCh 50% 1 F B 75
fi# I E A E 100 mL, #35] 150 wmol/L ) DPPH-H
BRI . BF 2 emX2 em FLAE IR BT R 5 & T4,
A 4.0 mL KRB ECN 50% 1 I BEE W, T 25 C
AT EEEFE 2 h, 3.0 mL IR 1.0 mL
150 pmol/L DPPH-H BEI IR G 345] , ikt
B 30 min J&5 , T 517 nm SRS E WG, LA
LR 50% (1) W s W AE S R IR 4 R IR
DPPH [ HH IR,

Ao _A]
x 100%

DPPH AWk FR £ =

0
o A, BIR A DPPH - FF s 75 TR 4 VR %
JGRE A, 2 XT BRI IO EE

2)ABTS" H IETERRRIE . ST &AM
D7k, FERTEB M, FREL 0. 066 g K,S,0,, FHZEM K
W ITE A 2 100 mL, Ll 2 2. 45 mmol/L 1Y
K,S,0, %, #% 10 mL 7. 00 mmol/L ABTS ¥ 5
10 mL 2. 45 mmol/L K,S,0, W FEIE 1 : 1 (A
FeFe iR G, & iGNV 16 h, il & ABTS' T4
W, (EHTHTH 28 18K 76 B ABTS™ T AR 40 ~ 50 £%
i ILAE 734 nm P AL B EEH 0.7+0.02,
2 emx2 em A EBTAE IS B T, A 5 mL 78
TRK, T 25 CHRAFFROGERE 2 h, W 1. 0mL
MRS 9. 0 mL Fi B A9 ABTS" TAEMRIR & 3457,
B RN 10 min, T 734 nm 4 AL 2 O
JE AZEW K X B, 4% T 3T ABTS B i 2

ABTS® WA AR FE = ¥ x 100%

0
Ao, B, AR A ABTS™ TAERIR A WA W6
FE, By X BRZH RO R
1.3.6 ZEMIFRAE 1) FTIR KU, B £ R R 5 il
2 emx2 em WIEJTIE  PA T FTIR {ORE SO 2R AT
Kol B2 SHCN A HE% 4 em™ | FEHEEL 4000 ~
450 em™  FAE B 32 KT

2)SEM WM&, KA IREE TR 1 emx1 em 1Y
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T AT W 6 5, 1 SEM L% 40,3 JiE 1)
THOREEHE . BEESECR I HLE 15. 0 kV, R A
#0500 5,

3)XRD A&, fdiFH XRD 430K I 40,245 5 g 445
., BESECN . Cu Ka FTEEHT, 505 Ml 50 ~
50°, TAE# A3 (°)/min' ",
1.3.7 BREEEHZERESFHEAE 1) /MU
5%, KRB R AR RHAL N S AL, RRAL 30 T, 4
T 15 N EAH 90 mm K EEEEFE ML, 44153 5]
Jl SA/CMC , SA/CMC/CSP-1,SA/CMC/CSP-3 , SA/
CMC/CSP-5 f 36 5 15 B4, JF ] Parafilm 5 1
BT, DA AL RS ) R AR X BRA T R R 7R
23 C WL 7 d, e 0 (B) 4 B 2 d WS R A Y Ah
SRAR AL , I 5 4 G ff TR AR

2) RERNME, SHWITRE B EmE,
FRERAW 5 S VA T8 — PR E I 5% A 45 4
FEIC AL i (0 d) o Bl 23 BIAEE 965 1 d
3d.5d 7 d I A A Y B Ol sk, KR
LR ER,

W, - W

t

kEER = x 100%

0

K, w, fREF 0 d AN TE/g, W, &5 1d,
3d.5d M7 dHEEERFE g,

3)EEFMAE . BHERIFEHEDT IR E,
K FH T 0L % 28 45 [ 410 2 5278 55 119 5 4 76 T K
T IE) 0 S e R AT E A3 N AETEER 1 d 3 d
5d 1T d XA ARG, N TR
S8

)

n
FireE =1 x 100%

Iy

X, HIEREREER /A ny EREER /A

1.4 HUIELEBEESH

FIPAS SEBG T 3 Uk, 45 3 DL M +4R
W) Fon, K SPSS 27 #EAT St b, P<
0.05 FRfEfE i FEME2Z R R Origin 2021 #

2 R

2.1 EMEEEELEES T
2.1.1 EEMEKESN ARG
TRAFES BT 1, MR 1 AT, AN [R) 36 1 . 2 i
BB fEAE 3 2% % (P<0.05) , SA/CMC HYJE J¥
J 42.68 pm, 5 SA/CMC #H I, SA/CMC/CSP-1 .
SA/CMC/CSP-3 F1 SA/CMC/CSP-5 f J& F 43 i 4
T 5.72 pm 8. 52 pm Al 12. 15 pm, FhAF2ER
PR ST AL K 3, TR A SR ER IO 25 S 3 A E RS
R RERG AN, X FTRER A S CSP R ASR & Tk
R T R T R
ARG AL A B &K RAFE B E 257 (P<
0.05) , SA/CMC,SA/CMC/CSP-1,SA/CMC/CSP-3
Fl SA/CMC/CSP-5 1 % 7K 2 43 5l 2y 23.85%
25.45% 24.06% 1 21. 76% , Bli#& CSP Fii 4L
B, SA/CMC R & AR TS R R, X5 S.
Roy %' (B 5E 45 S — 50, 1% 0T 73 & BBt 25 £ 2
SBARIR LRI, R P S AL K o i 2
FRIAEfL, X AT RESE T CSP & 1K B BE
BET LIRS INOK 53 7 1 45 G A0, SR LAGS &
J A ZH 43 SR KRBT, ARG 3 T XS 7K 43
MZEERES
2.1.2 hifSREMERMRKESN R HLK
PERE R A 25 FREAE £ 5l At iz o o DR s BT e 4 1Y
SRR EER R A R R LA RE A AR

ﬁ 1 REEX @%Hﬁéﬁﬁﬁh#’%‘]‘iﬁiﬁ

Table 1  Physicochemical properties of different active packaging films
o " i KESBER, 0, BIR/ o, BLH/
(k3 SR/ um KR/ % j}ﬁa %ﬁ; : (g- (m®- (em® + (m® - (em’® « (m* - o n
BE/MPa - RRE/ % 2h-Pa) ) uh-pa) B

SA/CMC  42.68+0.32% 23.85+0.74" 19.01£2. 11° 25.73x0.70" 218.35:0.26°
SA/CMC/CSP-1 48.40+0.43° 25.45+0.08" 33.78+1.74" 24.43+0.66" 276.91x0. 14"
SA/CMC/CSP-3  51.20+0.30" 24.06+0.87" 32.79+1.89" 31.40+0.20" 276.77+0.31"
SA/CMC/CSP-5 54.83+0.20° 21.7620.44° 29.65£0.58" 17.87+1.70° 284.761. 46"

40.27£0.05) x107™ (7.8420.05)x10™ 19.47 : 1
14.57+0.01)x107™ (2.76+0.04)x10™" 18.94: 1
18.79+0.02) x107™ (1.5120.12)x10™ 8.04 : 1
25.41£0.01)x107" (1.44£0.16)x10™ 5.67: 1

~ o~ o~ —~
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5 (P<0.05), SA/CMC HIHi s 2~ 19.01 MPa,
5 SA/CMC # L, SA/CMC/CSP-1,SA/CMC/CSP-3
1 SA/CMC/ CSP-5 BYRLAHER FE 73 BIIHG /N T 14.77 MPa
13. 78 MPa £l 10. 64 MPa, X 1| fg 2N CSP 7 [H
B 214 A RE AR 0E CSP 5 3 i 2 ) A ifi 4
A TGS T B Hr AR Y Bl CSP A
ARBTG5 R W7 2R 3 B S T I B AR
S, X AT RESE R NS CSP RN A s i, 2wk
INREEL T 45 ¥ 1 5 M | LR 3R 5 0 B 19 48 i 5 9
B, BRI BT 20 43 =2 Tl 1Y R AR M SRR AR JE 2
BT R R TR

2.1.3 WVTR 4 4F  WVIR & & M2 &
() — A CEE S, 52 A 2 SR 49 £ 5 ) A5
ZRIK 8B BE T, I fe 24 5 e £ 1Y) JoT 122 D
BRALI L fk py SR PR T R 7 I 1 2R R
KR A BHHE | 25 S BN TR R A
WA oy A B hE HLn] REAE AR IR U4 2 | 2R
BRI [ 2, A AL I ) K 78 R il R g, W &
i KK AU AR T R A > g 1
AIHL, AN )6 PE AL ) WVTR A7 78 18 35 25 5% (P<
0.05) . KA CSP Fii /BB n , (L 2E B WVTR
M 218.35 g/(m® - 24 h) & 4 %] 284.76 g/
(m® - 24 h), X A[BESE T CSP M ZALE5 M FLr
YA B TR AR R A K 28 B RE
X RE A BT A R B A R I A
FTE R SA LB AW WVTR it %, 1t
Hh WVTR 1)EAG G F KA 2L,

2.1.4 GTR4Hr  GTR FISARIE LT L2 0T A e
MRFARBE R PR RE 1 E AR5, B MR R &
R OCHES AL, W T AR SR B A B A R R UL, 3
HHY CO,/0, & Ho ] LAJE Y 125 Y BR B8 A MR 2
JG, A BT A AT A i R 108 I A A DA T S 4
TRAI P ARG AR, AL R O, MR

1, S OB T W PR 5R  in 8 SR T #E
i CO, WRPE &, SRS 5 K4 CO, #5F, o bl
fif i A%, 3 A E T B AT B g Y R, O,/
0, BT HLAE (8 ~10) = 1 Y B PN 403 B AR i 1
fif, PR 1 Al R[S PR Y GTR F74E 3
#5 (P<0.05), SA/CMC [y CO,/0, & it kb N
19.47 : 1,1 SA/CMC/CSP-1, SA/CMC/CSP-3 A
SA/CMC/CSP-5 () CO,/0, it F i35k 18.94 : 1,
8.04 : 1 M15.67: 1, MRS i1k my 284k 5 B A4 L
BREE RS A T P T IR AR 1 B AR B R A
HRFR AU A OE T AW 1 EE B X 545
AFI, B AR, AR TSR Y S
B 5 4G 5 XA -4 %5 B2 5 HES )RR SR 5+
MELAB L CSP MM K T 4k i X R A5
THER DGR RE i 5> FHESI B K%, A AR R
AN GG I T ARG F I B e T
Hy W2, $ 8 GTR FRAKW . 4h, co, Fi 0,
S TFHEREY TGRS Y 6 A=
S, UL EMEZEAE R LB T, 3 i iE R 4
A AR, 4 b, SA/CMC/CSP-3 Wy S 14 3% i Lt
S, Bl A FH T P IR R AR R A

2.2 EMEEEEREFES T

2.2.1 BREMEBESN AFENEHEGIMBERNE
FRMSEULER 2, BB RN CEE S
SFENRE BRI 2, R A T RS T S
NS E S tE e S B EEZ Y, B
2 A, SA/CMC BB EHH 92.70%, 5 SA/
CMC # I, SA/CMC/CSP-1.SA/CMC/CSP-3 il SA/
CMC/CSP-5 Wi 632 i 2 T % (P<0.05) , (A4
CSP HHZ[E R 22 A B3 (P>0.05) o AEE AL
BB 25 BE BEA CSP o 8 73 BCHY 14 i 35 15
(P<0.05) , XAAEEH T CSP AN ARBIHA 5
NJG  FEPIFRR G325 s, 43 80 R R, 30k

R 2 RFEE QR A B A
Table 2 Optical properties of different active packaging films

(e B % %/ % L* a’ b AE AN

SA/CMC 92.70+0.30"  3.06=1.13°  89.23+0. 16" -1.08+0.04" -2.45+0.21' 6.43+0.05' 1.06=0. 08"
SA/CMC/CSP-1  90.60+0. 10"  6.41x1.26"  82.30+0.50" 0.42+0.16° 2.91+0.20° 12.32+0.52° 2.58+0.02°
SA/CMC/CSP-3  90.90£0. 10"  29.51+0.92" 81.97+0.34" 1.14+1.18" 5.82+0.40" 14.01x0.47" 6.81+0.35"
SA/CMC/CSP-5  89.30+0.20"  30.22+0.46" 76.58+0.79° 3.13x0.34" 12.86+0.69" 22.31+1.08" 9.94+0.53"
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Preparation of chestnut shell pigment-based active packaging films

and their application in strawberry preservation
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Abstract ; [ Objective ] To investigate the effects of chestnut shell pigment (CSP) content on the physicochemical
and functional properties of sodium alginate/carboxymethyl cellulose ( SA/CMC) films and on their strawberry
preservation performance. [ Methods ] Active packaging films were prepared via solution casting using CSP, SA,
and CMC as the matrix. Their physicochemical properties, optical properties, antioxidant activity, and structure
were characterized, and their preservation performance on strawberries was evaluated. [ Results ] The films loaded
with different mass fractions of CSP exhibited significant differences in their physicochemical properties, optical
properties, and antioxidant activity. CSP exhibited good compatibility with the film matrix, forming a compact
three-dimensional network structure mainly through intermolecular hydrogen bonding and van der Waals forces,
which in turn increased the film thickness, opacity, tensile strength, and water vapor transmission rate, and
improved the CO,/0, transmission ratio. Among them, the film containing 3% CSP (SA/CMC/CSP-3) exhibited
the best overall performance, with a tensile strength of 32. 79 MPa, an elongation at break of 31. 40%, an oxygen
transmission rate of 18.79%x107" ¢m’/(m” + 24 h - Pa), a carbon dioxide transmission rate of 1.51x107° e¢m’/
(m* - 24 h - Pa), and a CO,/0, transmission ratio of 8. 04 : 1, making it more suitable for packaging fruits and
vegetables with high respiration rates. In addition, the incorporation of CSP significantly enhanced the UV-blocking
ability and antioxidant capacity of the films. The DPPH radical scavenging rates of SA/CMC/CSP-3 and SA/CMC/
CSP-5 were 90.17% and 93.67%, respectively, and the ABTS' radical scavenging rates were 81.40% and
98. 58% , respectively. Compared with strawberries packaged with the SA/CMC film, those packaged with SA/
CMC/CSP-3 showed reductions in weight loss and decay rate of 2. 0% and 17. 0%, respectively, on the 7th day of
storage. [ Conclusion ] The SA/CMC/CSP-3 film exhibited good physicochemical and optical properties and
antioxidant activity, effectively delaying moisture loss and spoilage in strawberries and demonstrating a good
preservation effect.
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