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Effect of 1-MCP Controlled Release Packaging Paper on
Storage Quality of Apricot Fruit

ZHOU lJiajia', WU Yanming?, ZHANG Wenle', LI Xuewen', BAO Xiaowei', WANG Ying""

(1.College of Food Science and Pharmacy, Xinjiang Agricultural University, Urumgi 830052, China;
2.School of Chemical Engineering, Xinjiang Agricultural University, Urumgqi 830052, China)

Abstract: In this paper, 1-methylcyclopropene (1-MCP) controlled release packaging paper was prepared by mixing 1-
methylcyclopropene with different proportions of ethyl cellulose ether (EC) and polyacrylic acid (PAA) and then coating it
on the paper base. The release mechanism was studied. Saimaiti apricot fruits stored at 2 “C were treated with 1-MCP
controlled release packaging paper. The effects of 1-MCP controllable slow-release packaging paper on respiratory
intensity, hardness, titratable acid, soluble solids, peel color and commodity rate of apricot fruit during storage were studied
in order to obtain a kind of fresh-keeping paper which could effectively prolong the storage period of apricot fruit. The
results showed that under the conditions of 95% RH, 2 “C and 80% polyacrylic acid (PAA), the particle collapse of 1-MCP
powder made the gas release slowly, and the release mechanism parameter was 0.49, and the release rate increased with
PAA content. Controlled release 1-MCP-coated paper could inhibit the arrival of the peak of respiration intensity of apricot
fruit, delay the decrease of hardness, titratable acid and soluble solid content, and maintain the color of peel. The results
showed that controlled release 1-MCP-coated paper could effectively maintain the quality of apricot fruits stored in low
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temperature environment, and would provide some reference for the application of controlled release 1-MCP-coated paper

to the storage of other fruits and vegetables.

Key words: active coated; 1-methylcyclopropene; release coated paper; quality; storage
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surface color of apricot fruit

CK I | -MCP{R-fEE4,
100 - a b b
a

;\'o‘ 751 - a
= a
o2 50 |
=

25+

0
21 28 35

WP TR] (d)
L7 1-MCP 3R ACAL T A B ) A5 (4 B it 23 (4 5 0
Fig.7 Effect of 1-MCP coated paper treatment on rate of
apricot during cold storage

A IRSLAEAT 35 d 5, XTREAH BRI A R 45.7%, 11 1-
MCP 7] 3 B 2 gRAN B A R 3R KT 92%., %
BH 1-MCP 7] 52 22 B 40 AL B 0] LLAT SR IR Ay 12 v
FECIIIR] ) B A E

THOLT, 1-MCP AR AARIE R RO L 2K
N 0.49; HoREHGHUR A PAA & 5 19 FH = i oK,
HF A AT RE e TSR MR IR A IR K P RE L £ AL 2T 4
RELf . WFFERI, 1-MCP Al 5 RAU S ARTE A7 2R
SRR I RGO A A SO T 1-MCP U, JfRE
P SEARA A SRS PR A IR AR, SIS A SRS R LA
K TSS Al TA BYRFEAR, A 2 28 i 75 IR 92 2R B2 Bt (0
(L™, a". b)) BZEAL, FFORIFIT 38, S i Ay SRSy I
JRCA T, 25 LR, 1-MCP Al ¥ 22 B A e 40 n] DLk
R 1-MCP FEZR LT AR AL Bt HLAT LA
HHE 1-MCP 7T 5 G2 BEAL R AR 3R DN A R & 1 22 1k
XJ 1-MCP BEBGH AR 5200, AR R85 00 B SOk
1-MCP 7] 28 2 A0 R AR I RS 0 H 5 R 7 AH I A 5%,
NTTAT BE Ry — A BN faf (PR i D7 v W H S B
WP BRAR AR BRIz . 1-MCP AR PR B2 1 145
FETHT AL 1-MCP FEZE A IR B 250017, Sy
T ARAG AR RN/ B e A T PRI ARATFROCR, 20
WFFE 1-MCP AEBIAS[RIHGE A s TR R

S 30k
[1] MORSY N E, RAYAN A M. Effect of different edible
coatings on biochemical quality and shelf life of apricots (Prunus
armenica L. cv Canino)[J]. Journal of Food Measurement and
Characterization, 2019, 13(4): 3173-3182.
(2] EEak, AR, bk, . Lk E BTG5 RE B R
Fad BACRE H 690w [T]. B S A5, 2019,40(3): 238244, [ CUI
K B, FAN X G, YANG Z Q, et al. Improved postharvest quality and
antioxidant capacity of apricot (Prunus armeniaca L. cv. Xiaobai)
during storage at near freezing temperature [J]. Food Science, 2019,
40(3):238-244. ]
[3] SAKHALE B K, GAIKWAD S S, CHAVAN R F. Application
of 1-methylcyclopropene on mango fruit (cv. Kesar): Potential for
shelf life enhancement and retention of quality [J]. Journal of Food
Science and Technology, 2018, 55(2): 776—781.
[4] ZHI H, DONG Y. Effect of 1-methylcyclopropene on
superficial scald associated with ethylene production, a-farnesene
catabolism, and antioxidant system of over-mature ‘‘d’Anjou’ pears
after long-term storage[J]. Food and Bioprocess Technology, 2018,
11(9): 1775-1786.
[ 5] BISWAS M S, NIWAS M H. Post-harvest shelf-life of banana
and guava: Mechanisms of common degradation problems and
emerging counteracting strategies[J]. Innovative Food Science &
Emerging Technologies, 2018, 49: 20-30.
[6] FAN X G, SHU C, ZHAO K, et al. Regulation of apricot
ripening and softening process during shelf life by post-storage
treatments of exogenous ethylene and 1-methylcyclopropene[J].
Scientia Horticulturae, 2018, 232: 63—70.
[7] LIL, LIANG L Y, LIANG L, et al. Effects of different


https://doi.org/10.1007/s11694-019-00240-2
https://doi.org/10.1007/s11694-019-00240-2
https://doi.org/10.7506/spkx1002-6630-20171129-355
https://doi.org/10.7506/spkx1002-6630-20171129-355
https://doi.org/10.1007/s13197-017-2990-0
https://doi.org/10.1007/s13197-017-2990-0
https://doi.org/10.1007/s11947-018-2141-2
https://doi.org/10.1016/j.scienta.2017.12.061
https://doi.org/10.1007/s11694-019-00240-2
https://doi.org/10.1007/s11694-019-00240-2
https://doi.org/10.7506/spkx1002-6630-20171129-355
https://doi.org/10.7506/spkx1002-6630-20171129-355
https://doi.org/10.1007/s13197-017-2990-0
https://doi.org/10.1007/s13197-017-2990-0
https://doi.org/10.1007/s11947-018-2141-2
https://doi.org/10.1016/j.scienta.2017.12.061

- 254 - £ Tl B4

20224 1 A

treatments on pearl oil apricot during storage[J]. Journal of Food
Processing and Preservation, 2018, 42(8): e13632.
[8] ARIYANTO H D, CHIBA M, OGUMA K, et al. Release
behavior of 1-methylcylopropene coated paper-based shellac
solution in response to stepwise humidity changes to develop novel
functional packaging for fruit[J]. Packaging Technology and
Science, 2019, 32(10): 523-533.
[ 9] RIBEIRO SANTOS R, ANDRADE M, SANCHES SILVA A.
Application of encapsulated essential oils as antimicrobial agents in
food packaging[J]. Current Opinion in Food Science, 2017, 14:
78-84.
[10] VICENTE A R, ORTIZ C M, MAURI A N. Use of soy
protein based 1-methylcyclopropene-releasing pads to extend the
shelf life of tomato (Solanum lycopersicum L. ) fruit[J]. Innovative
Food Science & Emerging Technologies, 2013, 20: 281-287.
[11] CHEN M, CHEN X, RAY S, et al. Stabilization and
controlled release of gaseous/volatile active compounds to improve
safety and quality of fresh produce[J]. Trends in Food Science &
Technology, 2020, 95: 33—44.
[12] RODRIGUEZ PEREZ L C, HARTE B, AURAS R, et al.
Measurement and prediction of the concentration of 1-methylcyclo-
propene in treatment chambers containing different packaging
materials [J]. Journal of the Science of Food & Agriculture, 2009,
89(15): 2581-2587.
[13] NEOH T L, YAMAUCHI K, YOSHII H, et al. Kinetics of
molecular encapsulation of 1-methylcyclopropene into a-cyclode-
xtrin [J]. Journal of Agricultural and Food Chemistry, 2007, 55(26):
11020-11026.
[14] HO T M, HOWES T, BHANDARI B R. Encapsulation of
CO, into amorphous alpha-cyclodextrin powder at different moisture
contents —Part 1: Encapsulation capacity and stability of inclusion
complexes[J]. Food Chemistry, 2016, 203: 348—355.
[15] SOOTTITANTAWAT A, YOSHII H, FURUTA T, et al.
Effect of water activity on the release characteristics and oxidative
stability of D-limonene encapsulated by spray drying[J]. Journal of
Agricultural and Food Chemistry, 2004, 52(5): 1269-1276.
[16] LI H, ZHANG B, LI C, et al. CO, inclusion complexes of
granular v-type crystalline starch: Structure and release kinetics[J].
Food Chemistry, 2019, 289: 145-151.
[17] MORADINEZHAD F, JAHANI M. Effect of potassium
permanganate, 1-methylcyclopropene and modified atmosphere
packaging on postharvest losses and quality of fresh apricot cv.
shahroudi[J]. Journal of Horticulture and Postharvest Research,
2019, 2(Special Issue-Postharvest Losses): 39-48.
(18] #A2wk, L&, F4kMk, F BEMZ MKk ot REREFR
s R84 % ovm [J]. 2 e Tk A 3L, 2015, 36(14): 340-344,349.
[ CHENG X, WANG Y, XU L D, et al. Effect of simulating
transportation vibration stress on the quality of “ Saimaiti” apricot
fruits [J]. Science and Technology of Food Industry, 2015, 36(14):
340-344,349. |
[19] KB4, @k, 334, 5. 1-F KR A R B @R AR
FEE A e (1], & A2, 2018,39(17): 206211, [ ZHANG
MY, BAIL,LVI]Y, et al. Effect of 1-methylcyclopropene on the
postharvest softening of Nanguo pear fruits[J]. Food Science, 2018,
39(17):206-211. ]
[20] 7kms, &5 Zri, & 1-MCP., T BOM G 4zt g 3¢

R SRS R a0 F B A& F R, 2019, 1909):
179-188. [ ZHANG P, QIN H, LI J K, et al. Effect of 1-MCP
combined with ethylene absorbent on the shelf quality of Fuji apple
after cold storage[J]. Journal of Chinese Institute of Food Science
and Technology, 2019, 19(9): 179-188. ]
[21] &k, L0008, M 24 RARS L ANTRIEF [M].
AT F B4 Tk g AR, 2007: 28-30. [ CAO JK, JIANG W B,
ZHAO Y M. Guidelines for post-harvest physiological and
biochemical experiments of fruits and vegetables[M]. Beijing: China
Light Industry Press, 2007: 28—30. ]
[22] YAMAMOTO C, NEOH T L, HONBOU H, et al. Kinetic
analysis and evaluation of controlled release of D-limonene
encapsulated in spray-dried cyclodextrin powder under linearly
ramped humidity[J]. Drying Technology, 2012, 30(11-12): 1283~
1291.
[23] KUREK M, GUINAULT A, VOILLEY A, et al. Effect of
relative humidity on carvacrol release and permeation properties of
chitosan based films and coating[J]. Food Chemistry, 2014,
144(2): 9-17.
[24 ] NEOH T L, YAMAUCHI K, YOSHII H, et al. Kinetic study
of thermally stimulated dissociation of inclusion complex of 1-
methylcyclopropene with alpha-cyclodextrin by thermal analysis [J].
Journal of Physical Chemistry B, 2008, 112(49): 15914-15920.
[25] &35, Bz, R, 5. KAyiide 1-F R IR A K 4L 35
ERBLBIE R R SR F 0 I, 8443, 2016, 41(3):
52-57. [ WUF, ZHOU J, ZHU Y K, et al. Effect of SA and 1-MCP
treatment on quality of the colded apricot (Saimaiti) fruits during
shelf-life[J]. Food Science and Technology, 2016, 41(3): 52—57. ]
[26] Eshjk, B, MEE, F. 1-MCP 432 F= A W= 3 AT R
ERB LB AR Y aI]. £ &AF, 2013, 34(20): 287-290.
[ WANG R Q, FENG J H, WEI W W, et al. Effect of 1-MCP and
controlled atmosphere storage on preservation of apricot (Prunus
armeniaca L. cv. Saimaiti)[J]. Food Science, 2013, 34(20): 287—
290. ]
[27] R F, Kabak, XH AR, F. 1-MCP & &2 % MAP 2 #f
5 25 0 R e 8 % ok [J). 4R 8F 55 e T, 2018, 18(3): 17,14,
[ BAN Z J, ZHANG J L, LIU H D, et al. Effects of 1-MCP and
MAP with silicone rubber film window on storage quality of
Xinjiang apricot[J]. Storage and Process, 2018, 18(3): 1-7,14. ]
[28] WU B, GUO Q, WANG G, et al. Effects of different
postharvest treatments on the physiology and quality of ‘Xiaobai’
apricots at room temperature[J]. Journal of Food Science &
Technology, 2015, 52(17): 2247-2255.
(29 ] FARAE, 4v =, & 4k F, 3. A s 3 10 A AUBR 4B 89 3h &
T AL A (], & A5, 2013, 34(18):235-238. [ JIANG N H,
ZHONG Y, ZENG J W, et al. Dynamic change of organic acids and
sugars in bayberry fruits during ripening[J]. Food Science, 2013,
34(18):235-238. ]
[30] SERRADILLA M J, FALAGAN N, BOHMER B, et al. The
role of ethylene and 1-MCP in early-season sweet cherry ‘Burlat’
storage life[J]. Scientia Horticulturae, 2019, 258: 108787.
[31] MELNYK O, DROZD O, MELNYK 1. Storage and quality
of apples ‘reinette simirenko’, depending on the dose of post-harvest
treatment with ethylene inhibitor 1-MCP[J]. Journal of Horticultural
Research, 2018, 26(2): 95-102.


https://doi.org/10.1111/jfpp.13632
https://doi.org/10.1111/jfpp.13632
https://doi.org/10.1002/pts.2468
https://doi.org/10.1002/pts.2468
https://doi.org/10.1021/jf072357t
https://doi.org/10.1016/j.foodchem.2016.02.076
https://doi.org/10.1021/jf035226a
https://doi.org/10.1021/jf035226a
https://doi.org/10.1016/j.foodchem.2019.03.037
https://doi.org/10.7506/spkx1002-6630-201817034
https://doi.org/10.7506/spkx1002-6630-201817034
https://doi.org/10.1080/07373937.2012.681089
https://doi.org/10.1021/jp806233c
https://doi.org/10.3969/j.issn.1009-6221.2018.03.001
https://doi.org/10.3969/j.issn.1009-6221.2018.03.001
https://doi.org/10.7506/spkx1002-6630-201318048
https://doi.org/10.7506/spkx1002-6630-201318048
https://doi.org/10.1016/j.scienta.2019.108787
https://doi.org/10.2478/johr-2018-0020
https://doi.org/10.2478/johr-2018-0020
https://doi.org/10.1111/jfpp.13632
https://doi.org/10.1111/jfpp.13632
https://doi.org/10.1002/pts.2468
https://doi.org/10.1002/pts.2468
https://doi.org/10.1021/jf072357t
https://doi.org/10.1016/j.foodchem.2016.02.076
https://doi.org/10.1021/jf035226a
https://doi.org/10.1021/jf035226a
https://doi.org/10.1016/j.foodchem.2019.03.037
https://doi.org/10.7506/spkx1002-6630-201817034
https://doi.org/10.7506/spkx1002-6630-201817034
https://doi.org/10.1080/07373937.2012.681089
https://doi.org/10.1021/jp806233c
https://doi.org/10.3969/j.issn.1009-6221.2018.03.001
https://doi.org/10.3969/j.issn.1009-6221.2018.03.001
https://doi.org/10.7506/spkx1002-6630-201318048
https://doi.org/10.7506/spkx1002-6630-201318048
https://doi.org/10.1016/j.scienta.2019.108787
https://doi.org/10.2478/johr-2018-0020
https://doi.org/10.2478/johr-2018-0020
https://doi.org/10.1111/jfpp.13632
https://doi.org/10.1111/jfpp.13632
https://doi.org/10.1002/pts.2468
https://doi.org/10.1002/pts.2468
https://doi.org/10.1021/jf072357t
https://doi.org/10.1016/j.foodchem.2016.02.076
https://doi.org/10.1021/jf035226a
https://doi.org/10.1021/jf035226a
https://doi.org/10.1016/j.foodchem.2019.03.037
https://doi.org/10.7506/spkx1002-6630-201817034
https://doi.org/10.7506/spkx1002-6630-201817034
https://doi.org/10.1111/jfpp.13632
https://doi.org/10.1111/jfpp.13632
https://doi.org/10.1002/pts.2468
https://doi.org/10.1002/pts.2468
https://doi.org/10.1021/jf072357t
https://doi.org/10.1016/j.foodchem.2016.02.076
https://doi.org/10.1021/jf035226a
https://doi.org/10.1021/jf035226a
https://doi.org/10.1016/j.foodchem.2019.03.037
https://doi.org/10.7506/spkx1002-6630-201817034
https://doi.org/10.7506/spkx1002-6630-201817034
https://doi.org/10.1080/07373937.2012.681089
https://doi.org/10.1021/jp806233c
https://doi.org/10.3969/j.issn.1009-6221.2018.03.001
https://doi.org/10.3969/j.issn.1009-6221.2018.03.001
https://doi.org/10.7506/spkx1002-6630-201318048
https://doi.org/10.7506/spkx1002-6630-201318048
https://doi.org/10.1016/j.scienta.2019.108787
https://doi.org/10.2478/johr-2018-0020
https://doi.org/10.2478/johr-2018-0020
https://doi.org/10.1080/07373937.2012.681089
https://doi.org/10.1021/jp806233c
https://doi.org/10.3969/j.issn.1009-6221.2018.03.001
https://doi.org/10.3969/j.issn.1009-6221.2018.03.001
https://doi.org/10.7506/spkx1002-6630-201318048
https://doi.org/10.7506/spkx1002-6630-201318048
https://doi.org/10.1016/j.scienta.2019.108787
https://doi.org/10.2478/johr-2018-0020
https://doi.org/10.2478/johr-2018-0020

