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Preparation and Properties of Anthocyanin-starch Intelligent Indicator Film

YUAN Hu, CHEN Fu-shengP<

(1. College of Food Science and Technology, Henan University of Technology, Zhengzhou, Henan 450001,
China; 2. Food Laboratory of Zhongyuan, Luohe, Henan 462300, China)

Abstract: Starch was used as raw material and anthocyanins were used as functional substances. Intelligent
indicator films of starch nanofibers were prepared by electrospinning method, and their structure and
properties were studied. The results showed that the fiber diameter and the water contact Angle of the
indicator films increased with the increase of anthocyanin loading. The crystal state of the indicated film
determined its mechanical properties. When the anthocyanin was added to more than 10%, the fracture stress
of the indicated film was higher, reaching 12.0MPa, but the elongation at break reduced to 5.8%. When

anthocyanins were added, the thermal stability of the indicator film was improved. The molecular structure of
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starch and anthocyanin did not changed in the process of electrospinning. The indicator function of the

indicator film was mainly realized through the color change caused by the change of ionizing state of

phenolic hydroxyl group in anthocyanin. The antioxidant function was due to the reducibility provided by

phenolic hydroxyl group. These results proved that the intelligent indicator film of amyloanthocyanin had the

good indicator property and could be used to monitor food quality change.

Key words: starch; anthocyanins; electrospinning; nanofiber; intelligent indicating film
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Fig.1 Morphological changes of starch blended anthocyanin nanofibers




RoflLT

iRl
4] (1]

$£32%5 2024 F F4H

KEFHEBIE S, HAgHash, EaMT
JRBESR
2.2 FEEIETREMNEEETUREAR

IE T 18R BRI fl A 2 B s $87R
I B 7K 2 fioh £ Bt 67 2R 7 R B I TR
H AR AL TT BRI 22.8° Wil N2 1 48 15%
FEHRIFHY 44.1°, (HIGZGE/NT 90°, HARGR
MK PE IR R RE—MRACRKE

v B w

22,82 22.6°
—

DI A MR T IE M S, WAL TS
R T A5 K K A S B, IR K
N TR R R SRR 42 )5,
YY) 3 AT TEVE By K LT A R R T NN TR o TERT AN
KT AN 10 i T HE R AE T R AVINAE KPR
W, PRIKH MR . BiAE AT 2R T3 i 1Y
)L E i SARA e NI P RS VA N S
%, FKMEZWIRAC, msmi@@nrt,

10% 15%

34.6° 34.7° 41.4° 41.9° 43.7° 44.5°

2 T E X M R AT 4E IR R M B RS0

Fig.2 Effect of anthocyanins on wettability of starch nanofiber film

23 FHEERENZERETHAEFAR

WF5E T HE R PP EREan & 3 FiR. 6
ENIUN) B PN TR (iR SR T E 3 1 (i
MAEFH RSB 10%H0F, F5 725 IR B R A 320
5.8%, Pifi 5 Wi R SR FRREAG . 45 7 BRI W 2R
I ) B A AT RS I A A i SR BRI S T
e A, TN 5% A AETE 223 T4 /s A W 240
J1\ 11.0 MPa F#fK %] 5.9 MPa, ¥ 10%L4 1Y
HHERNETHE R 12.0 MPa., S I8 728 F1 %
JIAB RIS AH R AR

— 0% — 5% — 10%— 15%

L 1 1 1 1 |
0 5 10 15 20 25
RIZE/%

B3 EMIETREGREIETIRAN J1- M3 2k
Fig.3 Stress-strain curve of starch anthocyanin
intelligent indicator film

TEB > THERE, B RIMAJS S PER 7>
THE A o A Bz 3, S BUR R AL
IS BERY 70 T 5E AN BETT MR, $5 7 IR ) W 2R A

KR TR BT 2R B D X T3 o T4
FOBELRAT IR, 53 T R — s T 2 ]
B AT — R HOBEEGE B . S AR TR ik
5 10%LLR , BT 2N T RTF AT 5 FiE 2
I 5¢ 2 PR T WM 4 TRENOBEBGE 2, (R 1E 2
SRR 5 TR LT R AEE S, HER AL
Rofl, WA KRB BRI, $5R
[ 77 2 SR REE 10% L) 1, 89 B4k % I 1
BRI, (ET R K R
24 BRIETENSSHN
RHERBLIT T X SHERTIAT , 255 4
I 1% o AT 2 76 200 B3 I R A S5 21,
B N RS R, R R R T A
PR WX . KA S R T
SRS, TER AT B, IR 4%
M, VEMHE — P LB R Y, 45 X B
WV, B AE T 2 A b5 50 BULE Ve P B R B
WA TRIE. GrLLIN TR 5 T S L 4 4R
LK, HERAETT Z A TABEIR, Yk FIAE T
AT 1 T TR AE B BTG K AT
gk, ARSI, WA, 7 ZHTH
5 TR M A ATAE NS 4 TAHE I B0 IRDAR 25 #g o
HE— B R T AR 4E A A, B R 4
WL X TR IE T A e e A e A

132



SCIENCE

325 2024 E 4 8

.
( mmemm=
b e o

RoilT

BEA , DA 5%AETH 2R AR 78 [ AR A7 S 048 53k J3E
A%, HE 3 AR5 B AT S i L
T, BERARE 5%AETE R AR B 45 i
fi&, Mot 3 DILPAHRF . ARREREW 24k
AE S HAS A RACR., G5 AR J1%#
PERE P AT A R AT, 48 7R A T 27 P BE 5 4G
JEABIRK A, 45 T RSB I 2207 ) g

0%
— 5%
— 10%

PR /a.u.

40 60
20/°)
4 EMEETEERIBREN X SHELTHLE

Fig.4 X-ray diffraction spectra of starch anthocyanin
intelligent indicator films
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Fig.5 Thermal stability of intelligent indication film
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