202247 A &k MLk 2= i %553 % 47

doi:10.6041/j. issn. 1000-1298.2022. 07. 040

AN REEIERFIENSESREFIETRIEMR

o7 EA®% Mt welm F OB | o4

CHF Y R R 2 2 i 5%%1% *Bi, BN 310018)

S ¢ GG 450 e 58 W 15 26 0 4 T L B0 T 68 EE % P 0 3 R R, 5 T 500 B
4 2 VR D R LB B 0 B AR R R B RO T . A
2 ¢ T T P B IRLE K B 57 8 1 567 5 00 06 o 0 TP B R D R L Rl UM R T
VT P 5 T 2 v I 5 IV A SSRGS L G B A T RV R
S 5 M A KRB AT B K A L R R0 O MR K T B AR
TP BB 60 BL P O B P R SRR O B A KR R PR BT T B 0 9
FLT A5 B0 9 A

H O ST TR s TR B B K :
hE4SHES: TS201.7 XHERARIRAD : A X E4S . 1000-1298(2022)07-0370-09 OSID;

Preparation and Applications of Active and Intelligent Film
Based on Gellan Gum

CHEN Qing YUE Zhimin XING Jiawei YU Chuangxun PAN Ling HU Hong
(School of Food Science and Biotehnology, Zhejiang Gongshang University, Hangzhou 310018, China)

Abstract; Food packaging performs three basic functions: containment, preservation of quality, and
protection from environmental, physical, and microbiological factors. In recent times, the role of
packaging has increased beyond its basic function with changing consumer preferences and expectations.
Now, it is also contributing towards extending the shelf life and acts as a quality indicator of the packed
food products. The focus is also on the development of active and intelligent packaging. An active and
intelligent film with antioxidant activity and freshness indicator was prepared by using low-acyl gellan gum
and red cabbage anthocyanins. The rheological behaviors of gellan gum — red cabbage anthocyanin film
forming solution were studied. Moreover, the effect of anthocyanin concentration on the physicochemical
properties , antioxidant activity, pH color response properties and microstructure of film was measured. In
addition, the application performance of film in freshness indication of large yellow croaker and lard
preservation were carried out. The results of dynamic measurement showed that the film-forming solution
underwent a liquid-solid transition during the cooling process. The dynamic modulus and gelation
temperature of film forming solution was increased with the increase of anthocyanin concentration. With
the increase of anthocyanin concentration, the moisture content and tensile strength were gradually
decreased, while the thickness, water vapor permeability and elongation at break were increased
gradually. The addition of anthocyanins endowed the film with good anti-oxidation and pH response
properties, and it can improve the thermal stability of the film. The changes of lard quality and freshness
indexes of large yellow croaker ( volatile base total nitrogen content, total number of colonies and
thiobarbituric acid value) and the color difference AE of the active intelligent film during storage were
investigated. Correlation analysis showed that the color difference of the film had a significant correlation
with each freshness index of large yellow croaker. The active and intelligent film can effectively delay the
oxidative rancidity of lard, and it had excellent preservation performance for lard.
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Dynamic temperature sweep curves of gellan gum —red cabbage anthocyanin solution
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Tab.1 Thickness, moisture content, water vapor permeability and mechanical properties of gellan

gum — red cabbage anthocyanin active and intelligent film

BE S I JE / mm MC/ % WVP/(g-mm+h~'+kPa~'-m~?) TS/MPa EB/%
GR-0 (0.050 £0.002)° (56.67 +1.77) " (0.28 £0.02)° (33.58 £0.96) " (19.37 £0.19)f
GR - 0. 002 (0.056 £0.006) (53.83 £0.84)" (0.29 £0.04) % (31.06 £0.54)" (20.46 £0.35)°
GR —0. 006 (0.059 £0.002) (51.02+1.46)° (0.33 £0.01) (29.49 £0.26) (21.25 £0.42)°
GR-0.01 (0.064 +0.007 ) (47.33 £0.79)1 (0.35 £0.06) " (28.65£0.73)° (23.76 £0.67)°
GR-0.02 (0.072 £0.004 )" (45.75 £0.91)¢ (0.38 £0.01)** (26.87 +0.85)" (24.83 £0.58)°
GR-0.04 (0. 080 £0.009)" (41.32+1.05)° (0.40 £0.02) % (24.06 £0.62)° (27.95 £0.72)"
GR-0.06 (0.103 £0.007)* (39.37 +0.53)° (0.43 £0.05)" (19.61 +0.36)" (32.87 £0.87)"

L« RSB AS R 7 B R 22 5 35 (p < 0. 05) , I,

2 pm

(a) GR-0 (b) GR-0.006

K 3
Fig. 3
ZIBEABEFARAEE. HEEEE R & o i
T, 3 VR A ML A T T AR A B IO
S5 AT RIS K3 UK ZE A T AL M
RERY AL IR $2 ) T 45 IG5 T AL T RIS Y
FEJIE X 45 Z5 R T2 BOMLER , N 4 FT7R o ST R U A
TR AR AR RN 457 4+ Bl o ZUE
2GR, 3 SRR & J I = 4k R 4 2 A e
RENR A 44 & (1 pH {E B R 45V AR pH {H (5. 4) ,
WRRYE, AT KRG AT R i W, 45 I
THE L ARIEN i, A Z M AR R A BAE
[FIEFAETT R+ LR B & N Z5 8 I 4 F 55 1)
FRETE MU AU, X SR T SRR AR A VR I 43 1 i bR
FR AT P A A5 45 V8 T 4 () S0 5 A 055, 572 i)
Oy FHEM R, (115 0 45 25 40 55 4k, 5 B0E T 8 fg
FHTRL SR BE AL, K 28 B R R
2.2.3  #HpkfE
BIS g5 1 36 PR R P IR, 1R S T

1001
—CGR-0
— — GR-0.006
B0 <+ CR=0.02
2 ——GR=0.06
60
&
&
= 40+
20l
L 1L 1 1 1
0 100 200 300 400 500
IREEIC
(a) TCAHZ:
% 5

(¢) GR-0.02 (d) GR-0.06

TR REARAY SEM 8%

SEM of gellan gum — red cabbage anthocyanin active and intelligent film

ABNET R RIAETE
EVR IS W AR T R IG VR AR M 25 S5 4 T2 LR

Fig.4 Structure of gellan gum — red cabbage anthocyanin

[ 4

active and intelligent film before and after adding anthocyanin

WA RS AE 25 ~ 500°C 5 [l 3 L 8 ) o A
PURBY Bt o 551 Y BERME & A AE T0C A4, B8 2
TEPER RN B K FES G K B2 5 2 B Bek
AETE 150 ~250°C, 32 22 258 I A0 i i 8. i
KI5 AR Bl 4G T 2R BT B T I KR IR
Efl%%_ﬁﬁﬂ%,Jﬁ%%ﬁﬁ%fﬁiﬁwﬁﬁd\,%%ﬁ%%%%m

——GR-0

08F — — GR-0.006
~ -+ +GR=0.02
] — - —GR-0.06
S 0.6
® 04
=
&K

0.2}

CN N

Il L .I =
200 300 400
R

(b) DTG £k

h
0 100 500

VR REBE R TGA [ DTG [ih £

Fig.5 TGA and DTG curves of gellan gum — red cabbage anthocyanin active and intelligent film
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i) J2 [ bR T P 2 A 28 A5 e RE 1
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3.48 g CFU/g, iy — 2 ff 55 o W75 4 d B, TVB-N%
7 14.56 mg/ (100 g) ,TBA 4 0.76 mg/kg, TVC &
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Tab.2 Chromaticity parameters and photographs of gellan gum — red cabbage anthocyanin active and
intelligent film in different buffer solutions
FE i pH {4 LT A a” Wb 2% AE
1.0 70.75 +0.24 30.77 £0. 15 2.24 +£0.02 38.06 +0.31
2.0 70.91 +0. 19 26.40 +0. 18 1.03 £0. 05 34.41 +0.28
3.0 73.62 +0.39 14.17 £0.22 0.65 +0.03 24.08 +0. 14
4.0 76.26 +0.57 5.71 £0.08 1.55 0. 10 17.87 +0.37
5.0 76.08 +0.61 5.01 £0. 14 1.70 £0. 07 17.85 +0.42
6.0 75.60 £0.74 3.32 +£0.05 0.65 +0. 04 17.76 £0. 19
GR—0.006 7. 75.34 +0.42 -3.22+0.12 1.93 +0. 06 18.23 +0.26
8. 74.54 +0.36 -11.89 +0.17 4.95 +0.08 22.89 +0.35
9. 74.30 +£0. 21 -12.98 +0.20 6.24 +0. 13 24.06 +0.23
10.0 74.05 +0.18 -13.87 +0.19 7.16 £0.09 25.04 +0.32
11.0 73.60 +£0.52 -14.67 £0.23 7.79 0. 19 26.05 +0.39
12.0 63.55 +0.16 -25.86 +0.18 11.30 £0.26 41.25 £0.25
1.0 59.84 +0.35 46.73 £0.23 3.67 £0.03 57.44 +£0. 32
2. 60.20 +0. 44 43.85 +£0.37 2.48 0. 04 54.80 +0.54
3. 63.96 +0. 18 22.67 £0.41 0.84 +0.01 36.82 +0. 14
4.0 65.71 £0.56 14.06 £0. 12 -1.62 £0.05 30.59 +0.35
5.0 70.91 +0.72 7.48 0. 16 0.39 +0. 04 23.31 +£0.29
6.0 72.01 £0.61 6.17 £0. 14 -0.1=+0.02 21.83 +0. 18
GR-0.02 7. 68.48 +0.32 -0.93 £0.02 -4.82 +£0.04 24.52 +0.22
8. 69.53 +0.19 -6.15+0.17 -5.51+£0.07 24.67 +£0. 31
9. 68.29 +0.47 -11.57 +0. 14 -6.66 £0.08 27.71 £0. 19
10.0 65.98 +0.24 -12.16 £0. 19 -7.17 £0.03 28.99 +0.25
11.0 68.05 £0. 34 -13.25+0.13 -8.29+£0.11 30.10 +£0. 36
12.0 60.24 +0.28 -19.22 +0.12 -15.89 +£0.20 39.56 +0.29
1. 41.04 £0. 14 55.46 £0.43 11.89 +0. 18 77.08 £0. 54
2. 43.45 £0.20 46.87 £0. 16 5.36 £0.07 68.45 +0.62
3. 45.24 £0.29 42.14 £0. 11 -6.12 £0. 14 63.74 £0.74
4.0 46.53 £0.36 38.93 +0.25 -8.09 £0.06 60. 86 +0. 39
5.0 48.38 £0. 18 36.59 +£0.22 -10.26 £0. 04 58.24 +0.24
6.0 47.24 £0.24 29.52 +0. 13 -11.44 +£0. 19 55.23 +0.47
GR-0.06 7. 45.77 £0. 21 26.35 £0. 18 -13.21 £0.24 54.21 +£0.58
8. 43.90 £0. 13 15.07 £0.20 -14.36 £0. 17 52.82 +0.44
9. 41.54 £0.22 13.96 £0.09 -15.67 £0.20 55.05 +0.61
10.0 39.32 +0. 14 10. 17 £0. 05 -17.65 +£0.18 56.85 +0.59
11.0 38.07 £0.35 8.22 +0.12 -18.29 +0.06 57.91 £0.32
12.0 35.56 +0.37 -1.63 £0.01 -19.54 £0.03 60. 12 +0. 28
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Fig.7 Change of color difference for active intelligent

&7

film during large yellow croaker storage
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Fig. 8 Effects of different active and intelligent film on peroxide value and acid value of lard
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