Vol. 26 No. 1
Jan. 2 02 6

194 FOE R dh o Il
A

Journal of Chinese Institute of Food Science and Technology

PBAT/PLA/ZE X M ERENFIEREXI NinEREEE

RWRE 2, BHE, TEE, #BFZ
(TAXFELFR LHEAL 214122

R BEEREHETLEERE(RRE LR REAE B %)
SEd AR LRERAER B 650201)

B A

2

Jt7% 100176

HE MBAEARS ZAEFHUKRRZI— BB RAEGHOEEBOREZ A B LR BRI HRENIZE, R
BRT B R AT R A RIS EAE, 4ot Lk B, KB AR T A A R o 4 & AT R P iR-T
ZER T BRI RSUBR/ % 5 % (PBAT/PLA/Cur) £ &3 B, 4R AW, Cur LA RFHE DT RA AL EHFRH G
A FEFRAE] 99%, @it daR v AL X S EATH AF R et R Lok 2 TAaRE ok A FRAES MK, A Cur A
AR B AT 3 4 W LS M Ae AR 64 248 P 4R PBAT/PLA/Cur, PBAT/PLA/0.25%Cur , PBAT/PLA/0.5%Cur I # -3 3U42 2
B A (222464), (275+83), (35689 )nm, & i 154 3% B T ik (7.35+2.1)MPa, i 2L 4% K 53k (333419)%, 4, Cur LA 4R
O F AR R FAK SR KT, AP IR T BB EE  B M EEAR 60%, BRI TIEXK 4 d, 48 Cur AT VA

H BRI A R R, 3R A S A R SRR AR T 6 R R BT

KW EHE; GORBEL; THM; AR, AR
XEHS  1009-7848(2026)01-0234-13

MG R ERA P i) 2 KR, e R
AFR 140 NER, BRI EHE PR 2022
AF rp [ R A A A F 600.39 7, HESR Bl i AR
4 299.58 42 m?, % 4= [ Rl MOK SR ALY 23.03%
B A 7= i PRI E T R R, A5 2 3
FEE FEMEK | RS S W ) BOR T RN
WA P 5 G GE i HdE 6 W, 2010—2017
A EESE R A 1797 I BRI L R, FER
PR H S A F B A4 FE 2 12.7% (228 2 )
55 AR P A OGS AR 2015 AR [ 1 — T
AN, AN AR SR A & IR RN 2 K
ZHIEIL 2000 58, F8 139 ASETZ9, HAh, MG
iz i B 2 o) 22 B B A g, U AR th
HWH RIS B R 30%~40%", FHo BT
(RY A I A T, RIE I B
909%™, A% 2% 1 E50 ol A= 0 AN WLl A= 0 1) I 4
S IR R ) A

Wi B 2024-12-30

EEUWH. mmaERPHEIIHIIH (202202AE090007);
TLIRE FEREAF ST TR H (BK20231041) ; ok
FEARSEARHHTRIT H (JUSRP123046)

F—1EH . KR, o, Wit

BIE1ES: IR

E-mail; linasheng@jiangnan.edu.cn

DOI: 10.16429/j.1009-7848.2026.01.021

FOREARERE B NG AF 1%, =%
JrEIE TR 20 4l 70 4R 3T 50 AEFE AR
FINAREI 2 I, RO RA T RS
2] Tz B R, B PR R A
SO RN SR, JX S HBHTE AR R TP AR MERE
i, PaAhiit, 2 2050 47, 4By = A: 2y 33 42« 2
B, HP 29 120 12  SBHS 0K & SR AE S R IE
AN F AR IR rh S BRAE S IRBE £ S 4
SR A E

UTAEAR, AT AWK SR BB Z B R
SRTE AT A Sk, T A= MR SR 5 )
FIREE PR o — AR AR, B F AR
BIRARFR 8 — B 1115, — iy ) A ) A SR 2
FALFERA R ZHR-C M T & (Polybutylene
adipate terephthalate, PBAT) . 2 Z| R (Polylactic
acid, PLA) R T INTiE 3R CAREEFIER SRR S,
By Bt A T AR W A BT R D RE M RE
HAEA R, BHTEA X Z -SRI A A,
PBAT J2—Fh il SE A MR 05 R 54, B
A G S BT B B2 PO AT B Ry AN AT A I i SR
BV RERT R AR o SRTITHAA ARG B | 45 i
RS IR AR R R AR, PBAT @ 5
HEEWREWIRG, VSoox e SoR15 2]



H26k 1

PBAT/PLA/ % % % T & 3 6L R B0 ) & R Lk 3h A pR ettt 235

PEREE AR, PLA BAT AT AR Atk AR A2
Pk s B | R E RE |38 B B B K PR RE
SRR BOA AR 55 PBAT 456 BAMYM AR
TEE MG ERA —ENERILH, BA
PBAT/PLA &4 MR HEA R A A A s B2 S5 B AN
PERES S RPN B R T AR
Jop A R st SNl BT TR R, AT AR
AR PTREYERE, M1 90 HAE B S R 55
TN

2218 2 (Curcumin, Cur ) &2 —F KR Z 1 281k
Y, BARSER PO Y AP AR B
DRSS B SR, 28 E & F2 Y
FIRIAN Cur B Z2m?, (R M LeFERK
PRl B A IR AR HE) (GB 2760—2024),
Cur $8 E G, Cur IR —FOBRGA , AT 7E 3
K 400~475 nm 198G F I A7 AR 2R E S R AR
(ROS), tnat S84 & 52 H i Ak | A A Tl
B4 ROS W LMBIR S by, #5135 W 4 Ty Be
SN, - 2B st T, 1B THIhe
Fitk, A2 2w R 525 M EHE G

AN REVETERR . U0, Luo 21 &% T —Fh Cur 72
ML, TR AR 2K R R T HHAE K 9 d L L
Cao SFPMIFFY R MW Cur AR, & BUAF IE & VA7
NN, BEREA R BOR 5 A A5 RS Y i B
fErE, BAMRSPUEA . BHIRABURETERE,
Botalo ZEPMBLHE | Cur MUFFEAE W& 1 v 1 IR
B SR AMEMERE I TR ORI, 2 > T
WRBYRE, HABHOREE TR SR R
M, T PBAT/PLA/Cur & & E7E & 5 A 4 45
PRI LA IR, TR BA DR TEREN A
R — N EH BT T ],

BT E Cur 45w R 21
AT AT I UE HIE S TN EE R (1 34 27k, i
b 53 BT AU RER IR S b A Mg,
I T X 00 A T S X B0 T A RIS | LA
FEIEE WA, M 7 d PN/ e v B A A
FAREE 85 P € 2K 23R G S e R OEL o 2 e B
X R ARG it B AR RS2, S REEXTAT ARG A BE PR R
PR A ARG B WA IR, D I I S 8 2 A
ST AT AT

i ) i) 26

TSRS Ak R

SEM: R i 2 4544

FEERI NI

T A 0 52

/ ¢ s H =
L RS L NG
/ ¢ =5
) ROS ¢ "l ‘
SRR |

e 1
BoN\Nem |5
) - ERH A B B -
S AR I
i

PITRHE

Pea
T mi TR

E1 NS SEAREE

Fig.1 Films preparation and application flow chart
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Fig.2 Thickness of film (a) , tensile properties (b), elongation break rate (c), and representative photos (d)
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Table 1 Water content, solubility, and expansion of the films

%3] AR E% TR % IR 3%

pogiict 3.02 £ 0.10° 1.72 £ 0.17° 13.92 £ 0.13*
0.25% Cur 2.93 +0.19 1.27 +0.14" 14.31 £ 0.35
0.50% Cur 1.27 +0.04" 1.15+0.07" 18.81 +0.57°
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W, Y 1 4REE B 4484 AL CH, ZEH
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C—O HIPLHIRENS . —CH— A X FRPLAFIR S0
WA ALE 2 946 em™ ,—CH (CH;) i N 25 i 3% 3h 14
M SCIEEAE 1451 em™™, Sl EGIE , KBMA
WIS G A A 225 OV %N
TEYEY R RS AR ENR A, BRI BETY
EREF, WA T OB 5 KR A LT AN
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Fig.3 SEM images of films (a, b) and Cur diameter distribution diagram (c)
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Fig.6  Antibacterial activity of the membrane
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HA BRSNS B M AR ] DL A A 77 Ei:
ek fa] X AHARG PR A B S 28R &l 7e FiR L7 AT
FREHEG R A ARG | o (R RIS b 10
W MG SR S a] , R 55 A (5 R 4
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Preparation of Curcumin /PBAT/PLA Degradable Packaging Film and Its Photodynamic
Antibacterial and Fresh—Keeping Properties

SONG Liyao'?, GENG Shuxiang®, NING Delu®, SUN Xiulan'?, SHENG Lina'*
(!School of Food Science, Jiangnan University, Wuxi 214122, Jiangsu
*Key Laboratory of Food Safety Risk Substances Identification and Control, State Administration for Market Regulation,
Betjing 100176
Yunnan Academy of Forestry and Grassland Sciences, Kunming 650201)

Abstract Citrus fruit, one of the most widely cultivated fruits globally, is highly perishable. Traditional packaging films
are no longer sufficient to fully prevent its infection by pathogenic and spoilage microorganisms. Furthermore, non-
biodegradable packaging films pose a serious threat to the Earth’s ecosystem. To solve the above problems, this study
successfully prepared polybutylene adipate terephthalate /polylactic acid/ curcumin  (PBAT/PLA/Cur) composite films using
degradable materials. The results showed that the photodynamic bactericidal effect of the Cur composite film against Peni-
cillium digitatum, Salmonella Typhimurium and Listeria monocytogenes reached 99%. By scanning electron microscopy
(SEM), X-ray diffraction (XRD), Fourier transform infrared spectroscopy (FTIR), differential scanning calorimetry
(DSC), mechanical properties and other tests, it was found that the Cur composite film has a uniform microporous
structure and excellent tensile properties. The average pore sizes of PBAT/PLA/0.5%Cur films were (222+64), (275+83),
(356+89) nm, respectively. The tensile strength of PBAT/PLA/0.5% CUR films could reach (7.35+2.1) MPa, and the e-
longation at break could reach (333+19)%. In addition, the CUR—compound thin—wrapped citrus fruit has a low water
loss rate, the spoilage rate of the citrus after inoculation with P. digitatum is reduced by 60%, and the shelf life can be
extended for 3 days. In summary, the Cur composite film can effectively maintain the quality of citrus, improve the stor-
age resistance of citrus fruit, and have broad application prospects in the field of citrus preservation.

Keywords curcumin; packaging film; biodegradable; citrus; preservation



