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ABSTRACT: The work aims to develop a novel biological preservation film with excellent physical and chemical prop-
erties and good preservation effect. Pullulan and konjac glucomannan (KGM) were used as the base materials and then
added with different concentrations of fish collagen to prepare novel composite biological preservation film. The effects
of fish collagen on the physical and biological properties of the composite film were analyzed by measuring water solu-
bility, light transmittance and texture, and the preservation effect of the composite film on grass carp during low temper-
ature storage was discussed by taking the values of TVB-N, pH and total bacteria on the surface of fish fillet as indexes.
Fish collagen could improve the physical and chemical properties of polysaccharide preservation film and the preservation
effect was the best when its mass fraction was 3%. After the grass carps treated with different films were stored at 4 °C for
12 d, the film with 3% fish collagen could delay the spoilage of fish meat, the breeding of food-borne pathogens and the
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generation of volatile base nitrogen in meat products and effectively inhibited the oxidative deterioration of lipids and

protein. The use of 3% fish collagen can improve the physical and biological properties of polysaccharide-based biologi-

cal preservation film, significantly maintain the texture properties, and extend the shelf life of grass carp from 4 d to 9~10

d. This novel composite preservation film has good application value and development prospects.

KEY WORDS: grass carp; preservation by film; fish collagen; KGM; pullulan
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Fig.1 Preparation of composite preservation film and preservation process of grass carp
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Fig.2 Effect of fish collagen on light
transmittance of preservation film
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Tab.1 Mechanical properties of fish collagen/polysaccharide-based composite preservation film

B JEJ# /mm Fi #1585 B /MPa Wi AR 2R/ %

JE A 2 2 0.015+0.004 7.22+0.78 118.56+63.00

JE A e+ 2 AR R (0.1%) 0.015+0.034 7.64+0.38 108.43+21.00
JE A e+ 2 AR R E (0.3%) 0.017+0.032 9.49+0.22 152.49+13.00
JE A+ 22 AR (0.5%) 0.029+0.004 13.59+0.9 166.51+60.00
JEE RS L 2R EA (1%) 0.032+0.003 19.57+0.19 232.83+39.00
JEE - s 2R (3% ) 0.055+0.001 55.06+0.92 246.32+77.00
JE A R+ 2t R R (5% ) 0.060.002 53.46+0.44 233.91+42.00
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Fig.5 Effect of film treatment on
malondialdehyde of grass carp

—a XTI
40 o JEF -+ & 22 H
—A RS 2 AR (1% )
35 LIRS 2 2RARIEEA (3%)
—o B L E L AR REN (5%
30 -
251 $
20 - /%
15 /‘
10}
5 L 1 1 1 1 1 1
0 2 4 6 8 10 12
A e a]/d
Bl 6 AL BEXS B A TVB-N
bl

Fig.6 Effect of preservation treatment on
TVB-N content in meat of grass carp

22.4 E5XEMNESHTRTERERMNEME

TR R R S W TR R K A3 B AR A FL A
R K PRI T LA L 2 h 2R R A5 S K RE ST, 5%
HREAE T8 R T ) KA BE T S LR AR 4 A 1) B
R AE RN P, JILIET A B AL 2 1 b B R
T LA £H 20 2 P 1 A0 T R R 6 AL A 1 R /K A
A —RE R S Ak e, A A TR R R
W 7 FroR, REAE OREERT A B, 2 AL X RRZE
R BEAL A B i R R B LT 550
AR L, U L AT S AR B 2 18 (P < 0.01 ),
¢ JRLER B S N AT S BRI R B . AE S
o, ARFEEA MR ESECY 1%, 3%. 5%M40 3
HAE 12 d BRI AR08 5.24% . 4.81%.,
431%, PROKBCREE, XTRESfARIFEA S T#
A7 TE 10 SR AR LR F T 57K/ TR A A %,
AT HELE T A e

12

—n—X} R

—o— A 2 hk

10 - —a— a2 SRR EH (1%)
—v— R 2 SRR RE A (3%)
—— BB+ EE L SR+ aRIFEA (5%

HBTR /%

N
T

“\

0 4Il é ili 1I0 1I2
PRt Rl/d
Bl 7 AR R R
Fig.7 SAP loss rate of treatment group
225 ESLEMNBEVHEENFID

Tl A B TR T E50RT sz B R Sl ot E A A Ao A R
TG, MR R ERUR M EE s, EAA
A A VR BB IE S A 8 FER . FER IR
R, AP B R RIS KR, AR
P2 R B ORE A AR L A B, Xt R B R [A] 52 56
MBI A B AR PR G Y s & R
(ICMSF ) & it AP B B e, 24 4 e TR il o
H R A W 5% 10° CFU M M e g 297, 25
HZHTE%E 4 KRE3A 5.01X10° CFU/g, i 5k
3%IP) fa i SR AR AL AL AR5 8 R Y BRI VR A1 R
4.89x10° CFU/g, BTEMEMZ N, Uil iZ A B RE
B R R B B A . X AT RE I T 2 B RE B IR B
R 15> T4, PLaELAn e i) ae A, Hofa iR
EEWRE—F ARG ER, RIS RERIR
VR O T B 4 i 25 T



1 - % TR

2023 42 A

10
—o—% A
—o— I 22 L p
—A—PER G 2 SR AR (1%)
YRR 2 SRR H (3% )
[ O G 2 ARRER (5%)

o]

Bk BH/1g(CFU-g)

LRELITE]/d
El 8 EAAFHREE DA

Fig.8 Total number of communities in the
compound treatment group

R TR A AR R, DR A s 2
R A0 58 i A 11 R AR R RE B, AF ST T AN [R) &5 it £
JIG SR AR P X S 2 22 /B 2 T 22 W R R e g P
REFIAE Wy Otk A 5 o 38 RS I A PR BE L KPR AN
BOEPE R B, 0 IR ER 1 I AR T 22 b g e e
MIVERE, AR I B B0k 3% e AR
Moo X A AR EE SR R B, AR E S
55 22 R0 FR Ak R 0E 2% 0 DR 118 65 D L A o e R TR
75 TR P 30 A R e PR SRR AR R, B RUIE SR T
PR AR S0 R 14 R A R AL A R R . 28 % & TVB-N
(BRI B PR 7 00 [ B i PR o S pHL R U 2R
R JE A PR R 43 by 0 DR TR A B 3%
22 M/ BE I T R 2% (FEEIR S 2
PER BT LR 3 1 7) B EA BRI (4 °C) fRfif
BUR, K EAMATTAEMIN 4 d K FE 9~10 d,

S E 3k

(1] EFils, REE, TR, . s 5 B il o 5
A BRI )], £ R, 2022, 4(15): 1-20.
XIA Yu-ting, WU Wei-lun, ZHANG Wei, et al. Effect of
Vacuum-assisted Pressure Curing on Quality of Grass
Carp Pieces[J]. Food Science, 2022, 4(15): 1-20.

(2] FRMERE. i e ST R AR LD B R R R R
PE[D]. B gl K2, 2017: 10-15.
CHENG Hui-hui. Muscular Nutritional Components and
Meat Quality of Grass Carp (Ctenopharyngodon Idellus)
Cultured under the Model of Cultivating Fish with
Grass[D]. Wuhan: Huazhong Agricultural University,
2017: 10-15.

[3] XIE Bing, ZHANG Xing-zhong, LUO Xiao-gang, et al.

Edible Coating Based on Beeswax-in-Water Pickering
Emulsion Stabilized by Cellulose Nanofibrils and Car-
boxymethyl Chitosan[J]. Food Chemistry, 2020, 331:
127108.

[4] BEUIR, GXEE, Ak, S BRI IIRERE K

7E PR it H 9 R (0], R B R S R, 2012(1):
186-190.
HUANG Ming-fa, LU Xing-rong, DIAO Bing, et al. The
Functional Characteristics of Konjac Gum and Its Ap-
plication in Meat Industry[J]. China Food Additives,
2012(1): 186-190.

[5] DEVARAJ R D, REDDY C K, XU Bao-jun. Health-
Promoting Effects of Konjac Glucomannan and Its
Practical Applications: A Critical Review[J]. Interna-
tional Journal of Biological Macromolecules, 2019, 126:
273-281.

(6] T RRAT. YRR O fef K £ JBE B ) 4% T 2L WF 5[ D]

PR PURIRAE, 2015: 45-72.
YU Jian-xing. Research on Preservation and Freshness
of Loach (Misgurnus Anguillicaudatus) and Its Surimi
Gel Preparation Technology[D]. Chongqing: Southwest
University, 2015: 45-72.

(7] PNARCH, RSB, R, AR R RN R OE FOX AR L

JE T 2 25 BE IR ME R SE I (D], B AL AR, 2022,
43(12): 42-50.
SUN Le-chang, ZHOU Dian-ying, DU Han, et al. Effect
of Konjac Glucomannan on Gelling Properties of Myo-
fibrillar Protein from the Pacific White Shrimp Litope-
naecus Vannamei[J]. Food Science, 2022, 43(12): 42-50.

(8] EZ2, SKFUA. USNHE = e B i T X6 fe PA) B 2k 7K
RFNRE FESZ M ABIFTE )], AZE T, 2021(11): 38-41.
WANG Ying, ZHANG Li-jie. Study on the Effect of the
Addition of Konjac Gum and Ultra-High Pressure on
Water Loss Rate and Hardness of Chicken Breast Meat
Paste[J]. Meat Industry, 2021(11): 38-41.

[91 FriEEEk, &8, ik, % & 2R AR

S5 R T 2 S CHXS 2 TRV AR B PR EECR (7], B S
KEET O, 2021, 47(24): 137-143.
CHEN Lu-zhu, LI Nian, PEI Nuo, et al. Preparation of
Pullulan/Carboxymethyl Chitosan Composite Membrane
and Its Fresh-Keeping Effect on Macrobrachium Ro-
senbergii[J]. Food and Fermentation Industries, 2021,
47(24): 137-143.

[10] ¥z, sKAIE, (ERem, 5. & 2 2R 0R IR Y
il 1 B AR 8 2 ARt b B B HT[0]. B S 50T &
2019, 40(23): 38-42.
HU Yun-feng, ZHANG Li-ping, WEI Jin-jin, et al. Pro-
duction of Pululan Polysaccharide Coating Method and
Its Application in the Preservation of the Egg[J]. Food
Research and Development, 2019, 40(23): 38-42.

(11 Tk ot B 2 1 52 5 I o 7 LA S DR i 28R



a4k £33

W, 4.

525 LR B U5 14 ) 5 SR IR

18 J5T 8 (1432 i) - 113 -

[14]

[15]

[18]

WFFE[D]. L EFIETE RS, 2017: 9-18.

YU Lin. Study on Hypophthalmichthys Molitrix Scale
Collagen-Chitosan Blend Film and Its Preservation Ef-
fects[D]. Shanghai: Shanghai Ocean University, 2017:

9-18.
TRz, WMy, (WA, % ERR-ZWHEZNER
%%a%%ﬁ&ﬂﬂ&ﬁﬁ%%a J. BRI,

2021, 42(17): 1-9.

WANG Shao-yun, FENG Ya-mei, WU Jiu-lin, et al.
Formation Mechanism of Protein-Polysaccharide Mul-
ti-Scale Complexes and Their Future Applications[J].
Food Science, 2021, 42(17): 1-9.

DHALL R K. Advances in Edible Coatings for Fresh
Fruits and Vegetables: A Review[J]. Critical Reviews in
Food Science and Nutrition, 2013, 53(5): 435-450.
LIMA A M, CERQUEIRA M A, SOUZA B W S, et al.
New Edible Coatings Composed of Galactomannans and
Collagen Blends to Improve the Postharvest Quality of
Fruits - Influence on Fruits Gas Transfer Rate[J]. Jour-
nal of Food Engineering, 2010, 97(1): 101-109.
POVERENOV E, ZAITSEV Y, ARNON H, et al. Effects
of a Composite Chitosan-Gelatin Edible Coating on
Postharvest Quality and Storability of Red Bell Pep-
pers[J]. Postharvest Biology and Technology, 2014, 96:
106-109.

i, AR, MR, . p-FORIRE R il A
P B 0O e 0 0 DR EEOR (D], TR R o AR,
2021, 30(4): 770-776.

TANG Hai-bing, YANG Chun-xiang, REN Bo-cheng, et al.
Effects of Active Fresh-Keeping Pad of B-Cyclodextrin Oil
Microcapsule on the Preservation of Grass Carp[J]. Journal
of Shanghai Ocean University, 2021, 30(4): 770-776.
Gebrechristos HY. - 57 J7 $2 By S H 45 BT H A
MG AR PR EEACR [D]. bt h E O R B
2019: 70-96.

Gebrechristos HY. Preservation Efficacy of Potato Peel
Extracts for Pork, Chicken and Fish Meat and it's Use
for Active Film Food Packaging[D]. Beijing: Chinese
Academy of Agricultural Sciences, 2019: 70-96.

AL, /N, RVELYe, AR U AR R B A8
FRAREERCR[T]. &AL, 2016, 37(22): 313-317.

LI Jing, WANG Xiao-rui, LIU Hong-ying, et al. Effect
of Modified Atmosphere Packaging on Quality Preser-
vation of Scophthalmus Maximus during Cold Sto-
rage[J]. Food Science, 2016, 37(22)' 313-317.

sk, ERF. m%ﬁ:ﬁ > W52 G U R e
X v B A ARG PR G SOR 0], TP B R A A A, 2020,

[21]

[22]

[23]

[24]

[25]

[26]

[27]

20(6): 194-201.

ZHANG Pan, WANG Jun-ping. Effect of Chito-
san-Pullulan Composite Antibacterial-Films on Fresh-
Keeping of Chilled Beef[J]. Journal of Chinese Institute
of Food Science and Technology, 2020, 20(6): 194-201.
BRRLL. NRER A AR DR i R £ SR 45 1 b AR
S ERBFED]. o8 TLR K%, 2017: 40-53.

GE Li-hong. Study on Correlation of Endogenous Proteas-
es with Texture Deterioration of Grass Carp (Ctenopha-
ryngodon Idella) during Chilled Storage and Quality Con-
trol[D]. Wuxi: Jiangnan University, 2017: 40-53.

BINLEL, BROEAR, X, S FLBERR G PR R X
WEER G R I]. & TR, 2021, 42(19):
314-320.

GAO Li-hong, QIAN Guan-lin, LIU Jin-zhong, et al.
Effects of Lactobionic Acid Compound Preservative on
the Quality of Chilled Meat[J]. Science and Technology
of Food Industry, 2021, 42(19): 314-320.

FENBIEE, %ﬁ“ A B X PR i 5 R 2 e
FISZIR[T]. PIZRAFSY, 2008, 22(11): 27-31.

CUI Xu—hal, KONG Bao-hua. Protein Oxidation and the
Effects of Oxidation on Muscle Food Quality and Func-
tional Properties[J]. Meat Research, 2008, 22(11): 27-31.
DEROME N, FILTEAU M. A Continuously Changing
Selective Context on Microbial Communities Associated
with Fish, from Egg to Fork[J]. Evolutionary Applica-
tions, 2020, 13(6): 1298-1319.

AR R A X L PR DR K 1 5 e BIL A 5T (D).
et A EAE AR, 2014: 82-99.

LI Yin. Effect-Mechanism of Protein Oxidation on Wa-
ter-Holding Capacity of Muscle[D]. Beijing: Chinese
Academy of Agricultural Sciences, 2014: 82-99.
E%,ﬂﬁ AR, 5. 5 A BRSO A A dh
SMALT]. E AR, 2015, 15(1): 173-181.
MENG Tong, LIU Yuan, QIU Chun-yang, et al. Re-
search Progress on Protein Oxidation Mechanisms and
Its Effects on Meat Quality[J]. Journal of Chinese Insti-
tute of Food Science and Technology, 2015, 15(1):
173-181.

BB TR TR A RO E A E
HE LA, 2017, 14(18): 41-44.
ZHU Yong. Application of Uncertainty Evaluation in

2 E 19N [T].

Determination of Total Bacterial Count in Food[J].
China Health Industry, 2017, 14(18): 41-44.

LIU Da-song, NIKOO M, BORAN G, et al. Collagen
and Gelatin[J]. Annual Review of Food Science and
Technology, 2015, 6: 527-557.

DR L AU



