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Application of Integrated LAE and 1-MCP Treatment Enhancing the Shelf-life of Flat
Peachesat Room Temperature
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ABSTRACT: The work aims to study the effects of Na-lauroyl-L-arginine ethyl ester hydrochloride (LAE), 1-
methylcyclopropene (1-MCP) and the integrated treatment on improvement of shelf preservability of flat peaches at normal
temperature. Flat peaches were treated with pre-harvest spray of 0.2, 0.5, 0.8 g/L LAE solution, post-harvest fumigation of
1 uL /L 1-MCP for 24 hours and the integrated application. Relative indexes were evaluated after 11 daysof shelf
preservation atroom temperature (25~30 °C). Both LAE and 1-MCP presented rotten protection capacities on flat peaches,
and particularly the integrated application showed the highest rotten rate reduction. The final rotten rate was 42.8%, which
was reduced by 57.2% compared with control; 1-MCP treatment and the treatment coupled with LAE spay demonstrated
extremely significant alleviation of the decrease of total soluble solid content (SSC) and reducing sugar (RS), and
significantly maintained the hardness, fracture and peroxidase activity; along the period of storage peroxidase activity,

polyphenol oxidase activity and accumulation of malondialdehyde (MDA) were depressed, leading to alleviation of
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browning. Integrated application of LAE and 1-MCP can improve the preservability of flat peaches in shelf-storage. As

active ingredient, LAE performsthe anti-microorganism activity to depress rottenness, and 1-MCP performsas the ethylene

receptor inhibitor delaying the over-ripening, oxidation press and browning.

KEY WORDS: Na-lauroyl-L-arginine ethyl ester hydrochloride; 1-methylcyclopropene; flat peach; preservative

Amygdalus persica L.‘Compressa’

(m Saturn
peach Donut peach [
[3] [4]
[5]
[6—T7]
Na- -L- Na-lauroyl-
L-arginine ethyl ester monohydrochloride LAE
[8]
el LAE
[10] (1] [12] 1-
1-Methylcyclopropene 1-MCP
[13—14] 1-MCP [15]
[16] [17]
LAE 1-MCP
(18] LAE
1-MCP
1
1.1
LAE 96%
1-MCP >3.3%

HBS-1096B
TA.Xt plus Stable Micro Systems London,
UK CR-400 Konica Minolta
Tokyo Japan
1.2
1.21
4
8
0.2 g/L 0.5¢g/L 0.8 g/L
LAE
1-MCP
1 uL/L
12 h LAE
LAE LAE 1-MCP LAE
1-MCP 60
25~30°C
3 7 11d
3
1.2.2
TA—XTplus
TPA 1.0 mm/s
5 mm/s 5 mm/s 10
mm 5s 0.049 N
1.2.3
PAL—I1
1.2.4
[19]
0.01 mol/L
1.2.5
[20] 3.5-
DNS
DNS 10 min

0D540



40 F23 W MRILFT45 . LAE Al 1-MCP B4 b BEAE % Bk #1067 2008 Hh 114 152 A -9 -

1 2 6 W5 il 3d 7d 114
o 100 \."l High

= Vediate

0D420 001 1 il

[19] 75

0D470 0.01 1

[19] fy?_ s ~
= =l
1.2.7 W N e
e — e —
2 N —— N —
I —— N —
AL —
) — N —— N —
15 min == == =
ODS532 OD600 0OD450 T @ A & . = e & 2 = e 2 .o
g < o O -] < o O = = o ]
1 [19] S BB -
= = o
Cuipa = 0.45(Asz; = Agp) —0.56 Ay, (1 5 3 5
1.2.8 RO
LAE High
4 L 0.8g/L  Mediate 0.5g/L Low
0.2 g/L
129 LT N R AL S R A
Fig.1 Rotten rate of flat peaches in room temperature
R (21 preservation
- ] X | 7d 17d
Oneway ANOVA-Tukey HSD
400¢ W High
ggplot2 (221 = Vediato
. Low
2 300
B
2.1 Z 200
1
3 d 25% 100
LAE 74 s
4 2 2
LAE pH B B B
23241 1_MCP f AR
1-MCP P=0.01
P2 gk U I ot P v A R S 1 1 A A
(23] LAE Fig.2 Hardness of flat peaches in room temperature
1-MCP preservation
42.8% 57.2% 1-MCP
LAE 7d 11d 1-MCP
2.2 74 11d
2 7d
2—3 3d 1-MCP

1-MCP  LAE+1-MCP



- 10 - f % TR 2019 4 12
d 7d 11d 1_MCP LAE RS
1 - 1-MCP
& High
E == Mediate
— 2 Low
— | 3d 7d d
E ol " High ?LMﬂe‘;iiate Eé ‘
1 E | [bcab bc. e e \: 3 ;
= N —— :E
= == N
= & == N
= . : s — h=H
Sy —— A Nl NS — % h=— E
2 & & = . W o8 g w8 & g § EE ""=
g 33 3& 3 2F: 5%238 = NS
2 T= <
(e =2 | =3
: == s
P=0.01 B Do & = WA A o Mmoo oA ©
i 2Egr 188 288
g g g
< = <
P03 I B e I R 5 Ak S SR S 1 G R A A1 - - -
Fig.3 Fracture of flat peaches in room temperature TRa i aT
preservation
P=0.01
[26]
4 WRBRAE W LN R i v A% A B R ST TR
2.3 HIAZ AL O
Fig.4 Total soluble solid content levels of flat peaches in
SSC (RS) room temperature preservation.
TA | 3d
4—6 SSC RS TA e
3 3 _ Ln;nr .
[27] e | e
7 . ENeEEE .
z i : N
1 LAE+1-MCP g NS : N
1-MCP e E-.;__ 3 E;.{
7 1-MCP  LAE+1-MCP N N
RS EZZ-EE 5 Ej{
TA 3 = : E{}
7 1-MCP LAE+1-MCP il A | R
: : 3
[28—29] 3 PRt absT
P=0.01
[30] S S 1 R T
1 s SRR B Y B R A% Ak PSR SR IO A AR AL
B Fig.5 Reducing sugar levels of flat peaches in room tempera-
ture preservation
1-MCP
321 2.4
1-MCP

SSC RS TA

ORI EE R R Y 1 (MDA ) K- i S A



540 % 5523 M PRILFFSE: LAE Fl 1-MCP B4 b BIUFE gk Bk o U 52 28 003 o (1 1o T <11
)| 3d 7d id oo bEE] 3d 7d 1id
_':L - -me . _ Mc:jmtc ﬂ=& iI
TN L = LT & ==
= o = | = ——
- e —— . b NJ =
E N aA|E N —— “ = ) o
.‘_-iE Ir E. R g —— T-_‘.—— __f, E \:'. ——
. =K == |E== ) L =3 ——
& TR AINH == g = N —
R (W= = == & N -3 ==
£ = AN N 5 = = | L
= AN e ' = N =
N — = e —— i o [ ——
o1 N h—— = N e
ol [N == o Nl ==
(e == N = | EE
o b —— Ny o [ e
E ] 5 B g 5 B 2 1 L L L L L L L L L L L
agg‘éé?%‘ggg%‘gg g = 85 5 z 485 5 @ 285 B 2
¥ T T g 4 = = g - = = B 4 = = 2
3 : S 5 g 5
3 & &
gt
PREESLIT
P=0.01
P=0.01
K6 WEARAE B RN R 25 b B R 5 e -
o e 8 b B R O L A b B SR 5
PR B2 Sy T
Fig.6 Ttitrable acid levels of flat peaches in room temperature . . = o - .
preservation Fig.8 Peroxidase activities of flat peaches in room
temperature preservation
POD PPO | 3d ‘ 7d iid
7—10 11d MDA T ™ high
7 0 E - = Y:‘l'hule
11d MDA 1- wl b b= a
MCP  LAE+1-MCP > = = ab
< ¥ R
1-MCP  LAE+1-MCP i a= S
z E :,E \:-"rb
| 3d 7d 11d § \: =gl "'l:
N High —T— - E i E :E
ot | e o ls= e N
= =3 NS
E :‘A be ol . E' —_— E'-.' E
5 ..J R R R
}! oot0f b : 3§ F E I EEE S EOEo:
= - ~ -
0.005 .E TREEbIn
o =L P=0.01
Py ] | R | I | Py ~——F—=0
= 2 = = 2 = = 2 ¢ PO BT ol e i v 45 Ak B 2 R 5
w 53} =]
5 3 3 Z Wy AL 21
; Fig.9 Polyphenol oxidase activities of flat peaches in room
(rapiLam temperature preservation
P=0.
0.01 POD
0
7d
B 7 W B I e v 45 Ak B 2 R S 1-MCP 2
. ‘ N K- 22 L . POD PPO
Fig.7 Malondialdehyde levels of flat peaches in room I-MCP  LAE+1-MCP

temperature preservation



<12 - f %% TR 2019 4F 12 A
s 3d 7d Iid
F . % High 3
J 40 i A i = Mediale =
-== = | [abal, LAE
R IR
E:: NS | s
EE=|E A\ LAE
" E:: i :E 1-MCP
. h—— e = N
e A= N
o L= oy
N | N e
=t L= e
o = N
N | N 1-MCP
R =S o
\=I——RR |LC ||8=E
] o oA R L oe B [ o LAE I_MCP
@ s -_t
5 5 5
A 2bH]
LAE
P=0.01
EEPEE
Pl 10 B 7 IR T o b FI 2L P A I B 172 1 o ‘ \
Fig.10 Luminosity of flat peaches in room temperature (1] EESF, THREE, WREIRL i Bk bk Ah e no oL 34 2
preservation R [I]. BUREE 2, 2017(19): 43—44.
ZHU Hui-fen, DING Zheng-duo, CHEN Jun-kui. Ad-
11d PPO vantages and Development Ideas of Peach Cultivation
3d in Mazhu[J]. Xiandai Horticulture, 2017(19): 43—44.
7 [2] CONTE L, MOSER L, FANTECHI P, et al. New Types
1-MCP of High Quality Peaches: Flat Peaches (PPersica Var
MDA Platicarpa) and Ghiaccio Peach Series with Long on
[33] Tree Fruit Life[C]// Proceedings of the V International
Peach Symposium, 2001: 592.
1-MCP [3] FERNANDEZ-TRUIJILIO J, MARTINEZ J, ART S F.
1-MCP Modified Atmosphere Packaging Affects the Incidence
POD PPO 2 of Cold Storage Disorders and Keeps ‘Flat' Peach qual-
POD PPO ity[J]. Food Research International, 1998, 31(8): 571—
[34] 579.
1-MCP [4]  EHEIY. BEOLE Rk A AR HOR )] Tk
R, 2016(4): 31—32.
1- ZHU Hui-fen. Fast-growing Early Knot Cultivation
MCP Technique of 'Xiaguangyu' Flat Peach[J]. Ningbo Agri-
LAE 1-MCP cultural Science and Technology, 2016(4): 31—32.
LAE 1-MCP [51  XB/ha, ZEmody, #akak, . SR AL FE 7 2 ik
LAE 1-MCP W IE N M R S R AR W [T]. PR EE S T,
1- 2016(4): 36—40.
DENG Xiao-rong, LI Ji-xin, ZHAO Zhi-yong, et al. Ef-
MCP 1-MCP LAE fects of Different Treatments on the Quality of Flat
Peach during the Transportation and Shelf Life at Nor-
1-MCP I-MCP  LAE mal Temperature[J]. Storage and Process, 2016(4): 36—
3] 40.
LAE [6]  GB2760—2007, £ dh &5 TAEARAELS].
11d LAE 1-MCP LAE GB 2760—2007, Hygienic Standards for Uses of Food
| Additives[S].
[7]  GB2760—2014, £X I HFRAES].
MCP (36]

GB 2760—2014, Chinese Standards for Food



40 %

234

FRILTR4 . LAE Fl 1-MCP BE44b BR7E IR Ak 5L 6% 2200568 114 107 <13 -

[10]

[11]

[15]

[17]

Additives[S].
TARANTINO L M. Agency Response Letter GRAS No-
tice No.GRN 000164 [EB/OL]. https://www.ac-
cessdata.fda.gov/scripts/fdcc/index.cfm?set=GRASNo-
tices&id=164&sort=GRN_No&order=ASC&startrow=
1&type=basic&search=22 2005.
WHO, FAO. Evaluation of Certain Food Additives[R].
Rome: Joint FAO/WHO Expert Committee on Food Ad-
ditives, 2009: 3—17.
SUN Z, HAO J, YANG H, et al. Effect of Chitosan Coat-
ings Enriched with Lauroyl Arginate Ethyl and Mont-
morillonite on Microbial Growth and Quality Mainte-
nance of Minimally Processed Table Grapes (Vitis Vi-
nifera L Kyoho) during Cold Storage[J]. Food and Bio-
process Technology, 2018, 11(10): 1853—1862.
NUEBLING S, WOHLT D, SAILE N, et al. Antimicro-
bial Effect of Lauroyl Arginate Ethyl on Escherichia
Coli O157:H7 and Listeria Monocytogenes on Red Oak
Leaf Lettuce[J]. European Food Research and Technol-
ogy, 2017, 243(5): 879—887.
MOORE A, NANNAPANENI R, KIESS A, et al. Eval-
uation of USDA Approved Antimicrobials on the Re-
duction of Salmonella and Campylobacter in Ground
Chicken Frames and Their Effect on Meat Quality[J].
Poultry Science, 2017, 96(7): 2385—2392.
SISLER E, SEREK M. Compounds Interacting with the
Ethylene Receptor in Plants[J]. Plant Biology, 2003,
5(5): 473—480.
5‘/]\@1‘? MoK, iRk, 'iﬁf 1-MCP X 3R J SR S5
JOT 5 ) W 5 E R (D], BRAR B R RHEE, 2017(7):
336*341.
SUN Zhi-dong, TIAN Xue-bing, NI Sui, et al. Research
on the Effect of 1-Methylcyclopropene (1-MCP) on the
Storage Quality of Postharvest Fruits[J]. Modern Food
Science and Technology, 2017(7): 336—341.
BABZR. 1-MCP FI Z M XK Bk R 5 18 35 R A R
HREALRATIED]. M K2, 2018: 45—96.
YING Jian-dong. Physiological Regulation Mechanism
of 1-MCP and Ethylene on Chilling Injury of Posthar-
vest Peach[D]. Yangzhou: Yangzhou University, 2018:
45—96.

R, AR, ZIE, 4E1-MCP W ik
RO R R AR AR ATI]. &8 Tolk, 2018(6): 211—
215.

WU Zi-jian, GAO lJia-le, LI Gong-guo, et al. 1-MCP
Path Analysis of Marketable Fruit Rate in Blueberry
Regulated by 1-MCP during Cold Storage[J]. The Food
Industry, 2018(6): 211—215.

PhEHR, HJ7, SRR, 55 1-MCP HIT &) Ak 2
Xof SR ST IR 5T R R e (7). ARG AR o
2016(7): 1424—1429.

SUN Zhi-dong, TIAN Fang, ZHANG Ren-jie, et al. Ef-
fects of 1-MCP and Simply Controlled Atmosphere
Treatment on Postharvest Son-taro Quality in Storage

[19]

[21]

[22]

(23]

[27]

Period [J]. Chinese Journal of Tropical Crops, 2016(7):
1424—1429.

PRECIADO-I IGA G E, AMADOR-ESPEJO G G, B
RCENAS M E. Blanching and Antimicrobial Mixture
(Potassium Sorbate—sodium Benzoate) Impact on the
Stability of a Tamarillo (Cyphomandra Betacea) Sweet
Product Preserved by Hurdle Technology[J]. Journal of
Food Science and Technology, 2018, 55(2): 740—748.
WO, LR, BEM. REORIE A AR
M) bW dEE T M, 2007: 101—161.
CAO Jian-kang, JIANG Wei-bo, ZHAO Yu-mei. Physi-
ological and Biochemical Experiment Guidance for
Postharvest Fruits and Vegetables[M]. Shanghai: China
Light Industry Press, 2007: 101—161.

FKOANOL, RIS, #lEk, & MM 3,5- K
P V5 I 7 3 FH H S v i) 22 B D] B AR
ik, 2017(3): 359—363.

ZHANG Xiao-bei, ZHU Guo-peng, ZHU Zhi-xin, et al.
Determination of the Polysaccharide Content of Sweet
Potato Leaves by Using 3 ' 5 ' -Dinitrosalicylic Acid
(DNS)[J]. Journal of South China University of Tropical
Agriculture, 2017(3): 359—363.

R CORE TEAMR. Foundation for Statistical Computing
[CP/OL]. (2013)[2019-10-11]. https://www.r-project. org/.
HADLEY W. Elegant Graphics for Fata Analysis[M].
New York: Springer New York, 2009: 41—64.

CHEN W, GOLDEN D A, CRITZER F J, et al. Antimi-
crobial Activity of Cinnamaldehyde, Carvacrol, and
Lauric Arginate against Salmonella Tennessee in a
Glycerol-sucrose Model and Peanut Paste at Different
Fat Concentrations[J]. Journal of Food Protection,
2015, 78(8): 1488—1495.

INFANTE M, MOLINERO J, ERRA P, et al. A Compar-
ative Study on Surface Active and Antimicrobial Prop-
erties of Some N « -Lauroyl-L o, w Dibasic Aminoac-
ids Derivatives[J]. European Journal of Lipid Science
and Technology, 1985, 87(8): 309—313.

ORTIZ A, VENDRELL M, LARA I. Softening and Cell
Wall Metabolism in Late-season Peach in Response to
Controlled Atmosphere and 1-MCP Treatment[J]. J Hor-
ticult Sci Biotechnol, 2011, 86(2): 175—181.

XIONG Z F, L1 H, LIU Z Y, et al. Effect of 1-MCP on
Postharvest Quality of French Prune during Storage at
Low Temperature[J]. J Food Process Preserv, 2019,
43(8): 8.

FRERER, BRE, X, S5 Zp RN BN OIS o
1. PEEY S ESE, 2019, 252): 10—14.

ZHENG Jin-jin, CHEN Yan, LIU Shuali, et al. Research
Progress on Quality Evaluation of Litchi[J]. Food and
Nutrition in China, 2019, 25(2): 10—14.

SINGH S P, SINGH Z, SWINNY E E. Postharvest Nitric
Oxide Fumigation Delays Fruit Ripening and Alleviates
Chilling Injury during Cold Storage of Japanese Plums
(Prunus salicina Lindell)[J]. Postharvest Biol Technol,



+ 14 -

(I

2019 4F 12 A

[30]

[32]

[33]

2009, 53(3): 101—108.

CASTELO BM N F, DE MENDON A B L, MARQUES
D, et al. Effects of Fungal Chitosan Nanoparticles as
Eco-friendly Edible Coatings on the Quality of Posthar-
vest Table Grapes[J]. Postharvest Biol Technol, 2018,
139(5): 56—66.

MITALO O W, TOKIWA S, KASAHARAYY, et al. De-
termination of Optimum Temperature for Long-term
Storage and Analysis of Ripening-related Genes in
"Rainbow Red" Kiwifruit[J]. Acta Horticulturae, 2018,
1218(11): 517—524.

SCHOUTEN R E, WOLTERING E J, THUSKENS LM M
Sugar and Acid Interconversion in Tomato Fruits Based on
Biopsy Sampling of Locule Gel and Pericarp Tissue[J].
Postharvest Biol Technol, 2016, 111(1): 83—92.
KAFKALETOU M, FASSEAS C, TSANTILI E. In-
creased Firmness and Modified Cell Wall Composition
by Ethylene were Reversed by the Ethylene Inhibitor 1-
Methylcyclopropene (1-MCP) in the Non-climacteric
Olives Harvested at Dark Green Stage-possible Imple-
mentation of Ethylene for Olive Quality[J]. Journal of
Plant Physiology, 2019, 238(7): 63—71.

ALI S, KHAN A S, MALIK A U. Postharvest 1-cysteine
Application Delayed Pericarp Browning, Suppressed

[34]

[35]

Lipid Peroxidation and Maintained Antioxidative Activ-
ities of Litchi Fruit[J]. Postharvest Biol Technol, 2016,
1211(11): 35—42.

PASQUARIELLO M S, DI PATRE D,
MASTROBUONIF, et al. Influence of Postharvest Chi-
tosan Treatment on Enzymatic Browning and Antioxi-
dant Enzyme Activity in Sweet Cherry Fruit[J]. Posthar-
vest Biol Technol, 2015, 109(11): 45—56.

SRR, MidAe, Emh, 5. FLAS TV AL AR B A
55 Uk Bk 9 V8 SR A R [0, LV TR 2R R, 2014(1):
75—380.

E Xiao-xue, LIU Jian-hua, WANG Rong, et al. Vacuum
Pre-cooling Treatment for Improving Cold Storage
Quality of Strawberries and Flat Peaches[J]. Journal of
University of Shanghai for Science and Technology,
2014(1): 75—80.

MO, B, Sk, S 1-FERER TR R AL S
XoF e W Ak LR O BRI SR (0], B ERAE, 2009(12):
276—280.

XIAO Li-mei, ZHONG Mei, WU Bin, et al. Effects of
1-Methylcyclopropene and Chlorine Dioxide on Preser-
vation of Xinjiang Flat Peaches[J]. Food Science, 2009,
(12): 276—280.



