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Application of Antioxidant Edible Film in Preservation of Edible Oil and Meat

RUAN Cheng-cheng, ZHANG Yu-meng, XIONG Guo-yuan, LIANG Jin

(Anhui Engineering Laboratory for Agro-products Processing, Anhui Agricultural University, Hefei 230036, China)

ABSTRACT: The work aims to review the research progress of antioxidant edible film in fresh-keeping packaging of edible
oil and meat. Edible oil and meat were rich in lipids and proteins and easily oxidized and rancid, so suitable fresh-keeping
packaging was needed to prolong their shelf life. Antioxidant edible film could delay lipid oxidation and protein
deterioration by blocking oxygen and releasing natural active antioxidants, thus effectively prolonging the storage period
of edible oil and meat and achieving the purpose of preservation. The classification of edible film and the application of
antioxidant edible film in the packaging of edible oil and meat at home and abroad were introduced, and the development
trend was predicted and prospected. For fresh-keeping packaging of edible oil and meat, edible film rich in natural
antioxidants had its unique application advantages compared with current plastic packaging. Antioxidant edible film will
have broad prospects in the application of fresh-keeping packaging of edible oil and meat.

KEY WORDS: antioxidant; edible film; edible oil; fresh meat; meat products; preservation

: 2019-06-14
s EHCEAR EREM (17030701020, 17030701021, 17030701036 ); =44 A &A% k4 (1708085MC86);

BHE SR FEFHFAT LR (gxyqZD2018018 ); Z#H R = Fam L= b Rk R %ER (AHCYISTX - 16)

AEAE (1994—), J, FBMRERFMEA, TRHRKFmm T E5EEHH A,
R (1979—), B, Wd, RHAKLKFHHI, EEHEFAARS DML ESAM,



Fa0k H23 M DURR AR A . PO A0 mT B REAE B R R P AR v i1 1z P

HWEREZ

. 33 .
t 1.1
[2]
[9]
[3]
1
1.2
[4]
10
[6,17]
[5]
1 [17—18]
2
[19]
[6] [20]
[7] [21—22]
1
Tab.1 Classification and packaging characteristics of edible film
Al B RS B LR o Pisi Bl 2 SCHR
TEM ( RARTEM TP vE WIRFEE . AMREE; Stk R OH. 5
LK B, YER T HRTEY gitRasE; B H$*§mm&£ﬁ [9—10]
SERAE . SIS BHACHE LT 5 38 A5 1 g '
SEYEE, W FLIEE
, M. . REEA. MR R 5 1SR MEE M2
HRRE N, AR WL R 52 Km0
EEIL KE S
YRR S ARG, Gk WEARIE], By
RS SRS oL R FLAT AR . Sl AR AR K B2 RN [13—14]
BRI AR R AR B )R
ey EZ N de Vil o MR B — A R, R A2 TABN; ®m (15— 16]
e L i 52 T ZRFEKR, N




©34 - (U 2019 4F 12 H
[23] [33]
60 d
2 - -
PE
PE
[9] PE
Ve VE -
[24] - Ve
[25] [12]
5 (34]
Jongjareonrak [ Ou 7] 3
E
PANCHUTI  [28]
[29] [36]
REIS
[30]
[37]
POV
TC
TC POV [37—38]
[31]
_ _ [39—40]
[41]
Seung Yong Cho 132 - [42] 3
2
Tab.2 Application of several antioxidant edible films in preservation of edible oil
I £ JRUEE R JoT RIRBUAEAL T A 45 A Z:7% 3k
_ VE. BHA., #H X POV, CV, AV 25
‘ K5 BN en [25]
¥ R 2R R POV [27]
EEii BHT. VE POV, TBARS [26]
i~ HYEER REE . THBEY . 5% POV, V&R IR [28]
B FERMH HKEW . BRI POV [29]
FEALF Bl KEW POV, TBARS [31]
by, RE AR 2 POV [33]
AEA WA . B . 58I VC. VE. ZEZi POV [9]
R . SeRp KEZW POV [13]
T ZER I . I KEW POV, AV, CV [35]
POV Ccv AV TBARS



Fa0k H23 M DURR AR A . PO A0 mT B REAE B R R P AR v i1 1z P -35-

3
Tab.3 Application of several antioxidant edible film in preservation of meat
N A B 5T KIRBT AL oalllEey 7N EE DU
fj i1 B R N RZEW. Ve TBARS. TVB-N [43]
L EE M SRR TBARS [44]
o K IEH R TBARS. Fift [45]
VBt T BE R AN WL 4 BRI POV, Fifa. K4 [46]
B FLEEM LR Rl TBARS [47]
A “YEA S AR LNy e | POV, TBARS [48]
, NEWG 7Ky s s Ak
i FE % R
R it i 175 KA I W B [49]
KOG EEA HEAE ., 42 T RRIR . Bl [50]
4R T PETR AN AR . Ve TBA. pH [51]
e TR T A i TBARS. Hifs [52]
SR w P E I PIkE . KIET TBARS 53]
73k FERbE HEW TBARS. WIZI&EH [54]
7] FLIEEA LR LY TBARS [55]
TBARS TVB-N POV
Junior [l
[56] Yang (48]
6]
3.1
[57]
3 Song [
Ve
[6]
3.2
Vital 1]
14 d
58]
Regiane [
Marcelo 19!
Inam  [#4

15~20d Betil 5%



36

(I

2019 4F 12 A

[59]

VE
15 °C
[60]
pH
[60—61]
4
S E 3Rk :

(1]

VICTOR F, QUINTERO J P, ALBERTO J, et al. Edible
Films and Coatings: Structures, Active Functions and
Trends in their Use[J]. Trends in Food Science & Tech-
nology, 2011, 22(6): 292—303.

(4]

(6]

[12]

K. PR A — R AT A A — AR T =TT
JE R B 1Y ) A5 S PERE BT [D]. A WYL K 2,
2017: 1—2.

ZHANG Yun. Preparation and Properties of SA-CMC-
LBG Ternary Blend Film[D]. Hangzhou: Zhejiang Uni-
versity, 2017: 1—2.

HoCW], B, wE, SF. AR A AR ORI 9T R
[7]. ME5HHE, 2013, 26(3): 1—S5.

CAO Wen-ming, XUE Bin, YUAN Chao, et al. Re-
search Progress on the Oxidative Rancidity of Oils and
Fats[J]. Cereals & Oils, 2013, 26(3): 1—S5.

MOBTH, KRS, 2P LSOOG E & AR r) AL
D] B SAMHEAR AR, 2017, 36(6): 610—616.
LIN Xin-yue, ZHU Song, LI Yue. Evaluation of Edible
Oils Oxidation by Raman Spectroscopy[J]. Journal of
Food Science and Biotechnology, 2017, 36(6): 610—
616.

BENBETTAAEB N, KARBOWIAK T, DEBEAUFORT
F. Bioactive Edible Films for Food Applications: Influ-

ence of the Bioactive Compounds on Film Structure and
Properties[J]. Critical Reviews Food Science Nutrition,
2017, 30(4): 1—17.

5T, WAT, FDGE. DhRerEl £ A ETE A & A
AP PR b R 5T R (0], B A R,
2012, 33(7): 331—335.

MA Qing-qing, CAO Jin-xuan, ZHOU Guang-hong. Re-
cent Advances in Functional Edible Coating Film and
its Applications in Preservation of Fresh Meat and Meat
Products[J]. Food Science, 2012, 33(7): 331—335.
DEHGHANI S, HOSSEINI S V, REGENSTEIN J M.
Edible Films and Coatings in Seafood Preservation: A
Review[J]. Food Chemistry, 2018, 240: 505—513.
PATRICIA C, VELAZQUEZ G, RAMIREZ T A, et al.
Polysaccharide-Based Films and Coatings for Food
Packaging: a Review[J]. Food Hydrocolloids, 2016, 68:
136—148.

JRITEDG. T SRR A - S RE- 45 VR I 52 5 A i % AR
L RHID]. 71 8 TR, 2014 1—4.
ZHOU Zheng-guang. Preparation, Storage and Applica-
tion of Sodium Alginate-Agar-Gellan Composite
Films[D]. Qingdao: Ocean University of China, 2014:
1—4.

FLREE A1) e e o T £ A 2 1 0 B e 2 18 5 i) S A
FMLELD]. M AEmidll K2, 2016: 1.

YANG Hui. Effects of Hsian-tsao Gum upon Functional
Properties of Edible Protein-based Films and Their
Mechanism[D]. Guangzhou: South China Agricultural
University, 2016: 1.

B . TR R A A R RE B BF 5
[D]. A : TR Tolk K2, 2013: 2—4.

LU Ya-nan. Research on the Properties of Edible Zein
Composite Films[D]. Zhengzhou: Henan University of
Technology, 2013: 2—4.

WRIAEE. TSR 1 —e JROME TR IS 5 IR A i 4 | 12
PR HID]. Fg F: TLP RN R 7, 2014: 1—3.



40 %

234

DURR AR A . PO A0 mT B REAE B R R P AR v i1 1z P -37-

[13]

[16]

(21]

CHEN Da-jia. The Preparation, Modification and Ap-
plication of Collagen-Chitosan Edible Film[D]. Nan-
chang: Jiangxi Science and Technology Normal Univer-
sity, 2014: 1—3.

BRI 36 . 8 UE My — o€ SR T Y 2 P RE A
FE[D]. KH: KEFHE K, 2010: 6—7

ZHAO Li-mei. Study on Performance of Modified
Starch-chitosan Edible Film[D]. Tianjin: Tianjin Uni-
versity of Science & Technology, 2010: 6—7.

MIA K, MARIO S, KATA G, et al. Edible Coatings Min-
imize Fat Uptake in Deep Fat Fried Products: a Re-
view[J]. Food Hydrocolloids, 2017, 71: 225—235.
HASSAN B, CHATHA S, HUSSAIN A 1, et al. Recent
Advance on Polysaccharides, Lipids and Protein Based
Edible Films and Coatings: a Review[J]. International
Journal of Biological Macromolecules, 2018, 109:
1095—1107.

TAVASSOLIKAFRANI E, SHEKARCHIZADEH H,
MASOUDPOURBEHABADI M. Development of Edi-
ble Films and Coatings from Alginates and Carragee-
nans[J]. Carbohydrate Polymers, 2016, 137(1): 360—
374.

PABLO R S, CRISTIAN M O, YANINA S M, et al. Ed-
ible Films and Coatings Containing Bioactives[J]. Cur-
rent Opinion in Food Science, 2015, 5: 86—92.
GANIARI S, EVANTHIA C, VASSILIKI O. Edible and
Active Films and Coatings as Carriers of Natural Anti-
oxidants for Lipid Food[J]. Trends in Food Science and
Technology, 2017, 68: 70—82.

Fh 2, Bk, g S AMRMERSCRD]. '
%A T, 2013(9): 76—78.

JI Wan-lan, YANG Ya-bing. Relationship Between Edi-
ble Oil and Human Health[J]. China Food Safety Mag-
azine, 2013(9): 76—78.

B, XS, KRS, AF BRI A R P AR O
PEX AR AT E PERY 2 BF 5T (0], P DR, 2018,
43(5): 92—94.

JI Min, LIU Zhong-yi, ZHANG Jian, et al. Effect of
Storage Conditions of Edible Oils on its Oxidative Sta-
bility during Using[J]. China Oils and Fats, 2018, 43(5):
92—94.

B 22 B I A A E PEAG I D7 I A SE (D). A
PEILA MR R, 2016: 5—10.

HU Guo-liang. Determination Methods for Qualitative
Analysis of Edible Oil Oxidation[D].
Northwest A&F University, 2016: 5—10.
oM, EArer, 5. BRI AAACHLBE KAGIN T ik
BEFE0]. T EEY S E SR, 2008(8): 17—19.

DENG Peng, WANG Shou-jing, WANG Wen-liang.
Study on Oxidation Mechanism and Detection Method
of Edible Oil[J]. Food and Nutrition in China, 2008(8):
17—19.

Tk, WRER, JEEDE, A%, BT DR R & I Y
LRI B Do il B & 00 2 AN AT [T, MR

Yangling:

[24]

[26]

[27]

[28]

[29]

2018(1): 52—57.

WANG Yong-tao, CHEN Mo, FAN Guo-chao, et al. Mi-
gration of Harmful Compounds from Packaging Plastic
into Vegetable Oil and Consumers' Safety Awareness[J].
Plastics Packaging, 2018(1): 52—57.

Wi, BUlH, wfme, . ROl bl A A s ok
A TS UE (D], (%% T AR, 2014(13): 36—42.
CHEN Chen-wei, DUAN Heng, YANG Fu-xin, et al.
Research Progress in Release-type Food Antioxidant
Active Packaging Film[J]. Packaging Engineering,
2014(13): 36—42.

ik, skl BOREE, . ST R REEA R
X I R B i ). FP AR 2 4R, 2010, 25(3):
22—725.

MA Yue, ZHANG Chao, ZHAO Xiao-yan, et al. Effect
of Edible Film of Soybean Protein Containing Anthocy-
anins on Oil Storage[J]. Journal of the Chinese Cereals
and Oils Association, 2010, 25(3): 22—25.
JONGJAREONRAK A, BENJAKUL S,
VISESSANGUAN W, et al. Antioxidative Activity and
Properties of Fish Skin Gelatin Films Incorporated with
BHT and a-Tocopherol[J]. Food Hydrocolloids, 2008,
22(3): 449—458.

OU S, WANG Y, TANG S, et al. Role of Ferulic Acid in
Preparing Edible Films from Soy Protein Isolate[J].
Journal of Food Engineering, 2005, 70(2): 205—210.
PANCHUTI P, MASUBON T, RANGRONG Y, et al.
Antioxidant Properties of Selected Plant Extracts and
Application in Packaging as Antioxidant Cellulose-
Based Films for Vegetable Oil[J]. Packaging Technol-
ogy and Science, 2012, 25(3):125—136.

FREA . e BME LT A e I A M B e A B O
R h N B SE (D). KA AR, 2013: 73—77.
WANG Li-yan. Studies on Performance of Chitosan
Based Activity Packaging Films and Applications in
Food Storage[D]. Changchun: Jilin University, 2013:
73—717.

REIS L C B, de SOUZA C O, da SILVA J B A, et al.
Active Biocomposites of Cassava Starch: The effect of
Yerba Mate Extract and Mango Pulp as Antioxidant Ad-
ditives on the Properties and the Stability of A Packaged
Product[J]. Food and Bioproducts Processing, 2015, 94:
382—391.

XKL A8 2 W — o RO A KR I i S TR T A B
PUAAL N R PEBFSE[D]. B8 VLR K%, 2017:
67—71.

LIU Fei. Research on the Preparation and Antioxidant
Characteristics of Tea Polyphenol-chitosan Nano-parti-
cle Gelatin Composite Films[D]. Wuxi: Jiangnan Uni-
versity, 2017: 67—71.

CHO S Y, LEE S Y, RHEE C. Edible Oxygen Barrier
Bilayer Film Pouches From Corn Zein and Soy Protein
Isolate for Olive Oil Packaging[J]. LWT-food Science
and Technology, 2010, 43(8): 1234—1239.



+ 38 -

(I

2019 4F 12 A

[33]

[34]

[35]

[38]

[40]

[41]

PRUEHE, SAEAY, T84, Rk - W BT 4 £ -5
Tl AT A ) £ B AR R N LR RO HI[D). AR
L59iifg, 2017, 30(11): 45—50

CHEN Ni-na, ZENG Shao-qiao, WANG Mei-rong.
Preparation of the Edible Films Based on Lotus Root
Starch, Carboxymethyl Cellulose and Tea Tree Oil and
the Application in Food Inner Packaging[J]. Cereals &
Oils, 2017, 30(11): 45—50.

XUFTFT. ¢ HME/ W 5 4 8 A i 4 K 1k BEBTE 5 (D).
WL TRIGHERE, 2014: 39—42.

LIU Li-li. Preparation and Properties of Chitosan/gela-
tin Composite Films[D]. Zhanjiang: Guangdong Ocean
University, 2014: 39—42.

AT, A5V - RIS A R A 1l A - N AIE
[D]. H&: hEWHE KRS, 2012: 55—58.

LI Meng-qi. Study on Preparation and Application of
the Edible and Composite Film Based on Gellan and
Agar[D]. Qingdao: Ocean University of China, 2012:
55—58.

RUBEN D, FRANCISCO J B, BELEN G, et al. Active
Packaging Films with Natural Antioxidants to Be Used
in Meat Industry: a Review[J]. Food Research Interna-
tional, 2018, 113: 93—101.

LORENZO J M, PATEIRO M, DOMINGUEZ R, et al.
Berries Extracts as Natural Antioxidants in Meat Prod-
ucts: A Review[J]. Food Research International, 2018,
106: 1095—1104.

GUILLEN M D, GOICOECHEA E. Formation of Oxy-
genated o,B-unsaturated Aldehydes and Other Toxic
Compounds in Sunflower Oil Oxidation at Room Tem-
perature in Closed Receptacles[J].
2008, 111(1): 157—164.
RODEIGO B, NEI F, ALVAROI V I, et al. Gelatin-
coated Paper with Antimicrobial and Antioxidant Effect
for Beef Packaging[J]. Food Packaging & Shelf Life,
2017, 11: 115—124.

LORENZO J M, BATLLE R, GOMEZ M. Extension of
the Shelf-life of Foal Meat with Two Antioxidant Active
Packaging Systems[J]. LWT-food Science and Technol-
ogy, 2014, 59(1): 181—188.

HORITA C N, BAPTISTA R C, CATURLA M Y R.
Combining Reformulation, Active Packaging and Non-

Food Chemistry,

thermal Post-packaging Decontamination Technologies
to Increase the Microbiological Quality and Safety of
Cooked Ready-to-eat Meat Products[J]. Trends in Food
Science & Technology, 2018, 72: 45—61.
BARBOSAPL,ANGULO I, LAGARON J M, et al. De-
velopment of New Active Packaging Films Containing
Bioactive Nanocomposites[J]. Innovative Food Science
& Emerging Technologies, 2014, 26: 310—318.
SONGY, LIU L, SHEN H, et al. Effect of Sodium Algi-
nate-based Edible Coating Containing Different Anti-
oxidants on Quality and Shelf Life of Refrigerated
Bream (Megalobrama amblycephala)[J]. Food Control,

[45]

[47]

[53]

[54]

2011, 22(3/4): 608—615.

INAM U N, BILAL A A, ASIMA S, et al. Development
of Potato Starch Based Active Packaging Films Loaded
with Antioxidants and Its Effect on Shelf Life of
Beef[J]. Journal of Food Science and Technology-my-
sore, 2015, 52(11): 7245—7253.

JUNIOR, ALVARO V, FRONZA N, et al. Biodegradable
Duo-functional Active Film: Antioxidant and Antimi-
crobial Actions for the Conservation of Beef[J]. Food &
Bioprocess Technology, 2015, 8(1): 75—87.

VITAL A C P, GUERRERO A, MONTESCHIO J D O.
Effect of Edible and Active Coating (with Rosemary and
Oregano Essential Oils) on Beef Characteristics and
Consumer Acceptability[J]. Plos One, 2016, 11(8):
e0160535.

OUSSALAH M, CAILLET S, SALMIERI S, et al. An-
timicrobial and Antioxidant Effects of Milk Protein-
based Film Containing Essential Oils for the Preserva-
tion of Whole Beef Muscle[J]. Journal of Agricultural
and Food Chemistry, 2004, 52(18): 5598—5605.
YANG H J, LEE ] H, WON M, et al. Antioxidant Activ-
ities of Distiller Dried Grains with Solubles as Protein
Films Containing Tea Extracts and their Application in
the Packaging of Pork Meat[J]. Food Chemistry, 2016,
196: 174—179.

ALPARSLAN Y, TACNUR B. Effect of Chitosan Film
Coating Combined with Orange Peel Essential Oil on
the Shelf Life of Deepwater Pink Shrimp[J]. Food & Bi-
oprocess Technology, 2017, 10(5): 842—853.

BETUL K C, EDA C, ZEHRA K E, et al. Antioxidant
Active Packaging with Soy Edible Films and Oregano
or Thyme Essential Oils for Oxidative Stability of
Ground Beef Patties[J]. Journal of Food Quality, 2014,
37(3): 203—212.

CHIDANANDAIAH, KESHRIR C, SANYAL M K. Ef-
fect of Sodium Alginate Coating with Preservatives on
the Quality of Meat Patties During Refrigerated (4+1)°C
Storage[J]. Journal of Muscle Foods, 2009, 20(3): 18.
PARK HY, KIM S J, KIM M K, et al. Development of
Antioxidant Packaging Material by Applying Corn-Zein
to LLDPE Film in Combination with Phenolic Com-
pounds[J]. Journal of Food Science, 2012, 77(10):
273—279.

REGIANE R S, NATHALIA de M, MARIANA A, et al.
Whey Protein Active Films Incorporated with A Blend
of Essential Oils: Characterization and Effectiveness[J].
Packaging Technology and Science, 2018, 31(1): 27—
40.

QINY Y, YANGJY, LU H B, et al. Effect of Chitosan
Film Incorporated with Tea Polyphenol on Quality and
Shelf Life of Pork Meat Patties[J]. International Journal
of Biological Macromolecules, 2013, 61: 312—316.
MARCELO D, JORGR M A S, RUI P F, et al. Develop-
ment and Performance of Whey Protein Active Coatings



40 %

234

DURR AR A . PO A0 mT B REAE B R R P AR v i1 1z P -39 -

[56]

[57]

[58]

with Origanum Virens Essential Oils in the Quality and
Shelf Life Improvement of Processed Meat Products[J].
Food Control, 2017, 80: 273—280.

TARH, TR, AR Z BT R AR D A AR
S A 1 1 BLEE KW (0], R R AR SR AR, 2016,
16(8): 205—210.

WANG Le-tian, JIA Na. Inhibition Mechanism and Ap-
plication of Plant Polyphenols on Fat Oxidation and
Protein Oxidation in Meat Products[J]. Journal of Chi-
nese Institute of Food Science and Technology, 2016,
16(8): 205—210.

UMARAW P, VERMA A K. Comprehensive Review on
Application of Edible Film on Meat and Meat Products:
An Eco-friendly Approach[J]. Critical Reviews in Food
Science and Nutrition, 2017, 57(6): 10.

BT Hi, sEUKUK, KRR, S A TR
W HERRI]. NZEWE5E, 2016(12): 41—47.

ZHAO Zi-rui, YUAN Bing-bing, ZHANG Su-su, et al.
Recent Advances in Processing Technologies for Soy
Sauce and Pot-Roast Meat Products[J]. Meat Research,
2016(12): 41—47.

[59]

[60]

[61]

PRI U TR AR LA 300 R T £ 1 Bk e A PR okl o e
AACROR ST (D). At M Atk K%, 2010:
38—40.

SHEN Xiao-feng. Study on the Effect of Natural Anti-
oxidant and Edible Film for Day-cured Meat Prod-
ucts[D]. Nanjing: Nanjing Agricultural University,
2010: 38—40.

BTT. SCRBE— ARG AT A A PERE S
FH#FFE[D]. Lifg: iRy AR 24 B, 2016: 26—34.
LUO Ning-ning. Research on Preparation, Performance
and Applications of Chitosan-Cinnamon Oil Edible
Film[D]. Shanghai: Shanghai Institute of Technology,
2016: 26—34.

ZatEf, EEM, AR A E RS & XA R
fReE v R SE [I]. & & Tk B, 2012, 33(4):
353—356.

WU lJing-wei, WANG Yu-tian, ZHA En-hui. Edible
Membrane Preparation and Application in Sauce Beef
Preservation Research[J]. Science and Technology of
Food Industry, 2012, 33(4): 353—356.



