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Abstract: In this study, caffeic acid and potato starch were used as raw materials to prepare caffeic acid/po-
tato starch edible film. The effects of different caffeic acid concentrations on the microstructure, physical
properties, molecular structure, antioxidant activity and antibacterial activity of the edible film were inves-
tigated. Results showed that with the increase of caffeic acid concentration, the elongation at break of the

membrane decreased to 23. 79% ~45.81%, and the light transmittance decreased to 28. 92% ~76. 70%.
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The water vapor transmittance did not show significant changes. FTIR spectrum analysis showed that
there was no new functional group produced between caffeic acid and potato starch. The antioxidant activi-
ty and antibacterial activity of the edible film were positively correlated with the caffeic acid concentration.
When the caffeic acid concentration was 0. 5%, the DPPH free radical scavenging activity and Fe’  reduc-
ing ability were the highest. When the caffeic acid concentration was 0. 4% , the growth of Staphylococcus
aureus, Escherichia coli, Penicillium griseus and Aspergillus niger could be significantly inhibited. The a-
bove results can provide a reference for the industrial production of edible packaging materials.

Key words: edible film; potato starch; caffeic acid; mechanical properties; antioxidant activity; antibacte-
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Ja o BRI 3 E A L R RREE . HAR D 9 em, JRIHIE ALY
Bt O B TREFAE 25 "CRYT MR A b, B 12 h XM 7 FR 5B 5 I % I

P yxn =AmX /ANAp
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4 000~600 cm ', AFHER 4 cm ', FHIHTREL 64 K.
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Xrf, Ay 5 2.0 mL ) DPPH Z B R A 2.0 mL M ZER/KIR B R MIROG(E, A, & 2.0 mL () DPPH &
B OR 2.0 mL ARE S RIR SR IO, A, 8 2.0 mL Y ZEEE WA 2. 0 mL AYFE SR ROR AR 1Y
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&R 1. 89 MPa, [ifi 25 Wil HE B2 V& B2 (9 38 . CA/PSEF B H7 1 5 B i 38 . 24w ol 2 vk B2 4 0. 1 %00, Hir
i Bt 5 B ) 15, 79 MPa; 4umERR M R 0. 3 Y0 RF, P GRS 19. 98 MPa. it BH i bl R BE 1% 42
& CA/PSEF (7 Adai B, (B 25 0o reE 7R 9k 32 ) 4 S 38 o o et 5t B8 % 34 s o) B2 2
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LR A4 P YR I LSS CA/PSEF A4, (H & H 8T 55 180 T 9 10 A W 50 W 3520 s 24 CA/PSEF 1y i
MERRMKEE R 0. 2000), G A ARE M KR b EARK THESGH N, KgEE MBS EERKT
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BEH 0. 4 %0, CA/PSEF S8 23l T 3% 4 Fhist Az P76 Fo s w0 B A, A0 B0 /0 o 4 98 €675 % 3K 78 K
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L 40T AT A 305 A 30 O B 00 AT OO N i I o 46 T R T Ol % R (4
R TF 2 121 S5 S S 4

S E k-
(1] #A . BiSR3E, %, 5% STHORE B R X S i Uk IR AR BE ORI 5T L), Bdh B, 2011, 32(36) . 275-278.



80 B RFFROHRAFIR http://xbbjb. swu. edu. cn %45 K

(2] T3C&E. MIKE, E&EM. KRAT &/ TR0 BT EER (], haEs k. 2015, 46(17): 17001-17007

(3] EH. 3G, $I3C. TR H & L ose et s [T, @5 RN, 2019, 37(4): 15-18, 63.

(4] W, XA, ATt T SyE i I Br T [J]. BB, 2017, 42(3): 195-198

(5] XIEHHg. Zm 5L IKE &%t AT XE AR TR 5T (D] /& TLVERHIT R K%, 2022.

(6] AN, 21, XN, . KL WA RIRIN/ K IEH 26 B sgm L AR S [T]. &R 5%k, 2022, 43(D):
7-16.

(7] E&HH, K@, LS, % FREZW/ZREE G BN & IR 4ERNEARALEmeHE [J]. &RRE,
2021, 46(6): 128-134.

(8] HWEE, DFE, XE, % #HHWE L -7 RBM-CMC il &8 4 87K ZE I e 8 (I, #vmgoll 2 42,
2021, 33(6): 1095-1103.

[9] HUY W, SUN H N, MU T H. Effects of Sweet Potato Leaf Powder on Sensory. Texture, Nutrition, and Digestive
Characteristics of Steamed Bread [J]. Journal of Food Processing and Preservation, 2022, 46(7): ¢16697.

(100 A, H 2085880 R 2 Wbt S s (D] dbat. hERREBE, 2014 34-48.

(110 #sde, HERAE, IMEHk, . BB FRWR [J]. R, 2015(14) : 37-38.

[12] TRUONG V D, MCFEETERS R F, THOMPSON R T, et al. Phenolic Acid Content and Composition in Leaves and
Roots of Common Commercial Sweetpotato (Ipomea batatas 1. ) Cultivars in the United States [J]. Journal of Food Sci-
ence, 2007, 72(6): 343-349.

[13] ISLAM M D S, YOSHIMOTO M., YAHARA S, et al. Identification and Characterization of Foliar Polyphenolic Com-
position in Sweetpotato (Ipomoea batatas L. ) Genotypes [J]. Journal of Agricultural & Food Chemistry, 2002,
50(13): 3718-3722

[14] XIL S, MU T H, SUN H N. Preparative Purification of Polyphenols from Sweet Potato (Ipomoea batatas L.) Leaves
by AB-8 Macroporous Resins [J]. Food Chemistry, 2015, 172: 166-174.

(150 X, FEHM, IMA, . H 20k 2 W2 W I i 41 4 4 B B M i s (). Brss Aol B2, 2021, 58(3): 556~
564.

[16] CHEN C H, KUO W S, LAI L S. Water Barrier and Physical Properties of Starch/Decolorized Hsian-tsao Leaf Gum
Films: Impact of Surfactant Lamination [J]. Food Hydrocolloids, 2010, 24(2): 200-207.

[17] NILSUWAN K, BENJAKUL S, PRODPRAN T. Properties, Microstructure and Heat Seal Ability of Bilayer Films
Based on Fish Gelatin and Emulsified Gelatin Films [J]. Food Biophysics, 2017, 12(2) . 234-243.

(18] FhifEHe. Y22 (L 7R T L0 M 45708 2 Wy 41 43 5 Hpr B4k . bom IS G 5E (D). 8 . TUdLRMAHE R, 2019.

[19] MAQSOOD S, BENJAKUL S. Comparative Studies of Four Different Phenolic Compounds on in witro Antioxidative
Activity and the Preventive Effect on Lipid Oxidation of Fish Oil Emulsion and Fish Mince [J]. Food Chemistry, 2010,
119(1); 123-132.

[20] MORENO O, ATAR S L, CHIRALT A. Effect of the Incorporation of Antimicrobial/Antioxidant Proteins on the

Properties of Potato Starch Films [J]. Carbohydrate Polymers, 2015, 133 353-364.

RERE ALR



