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Abstract 

Peach is a perishable fruit that quickly loses its aroma and bioactive components during storage. In this article, we 
evaluated the effect of treatment with 1-methylcyclopropene (1-MCP) on the quality of stored peaches depending 
on shelf-life temperature. Ethylene production and aroma content were determined using gas chromatography 
mass spectrometry (GC-MS). Polyphenol levels were monitored using high-performance liquid chromatogra-
phy (HPLC), and the antioxidant capacity of peach samples was determined using 2,2-diphenyl-1-picrylhydrazyl 
(DPPH), 2,2′-azino-bis-3-ethylbenzothiazoline-6-sulphonic acid (ABTS) and ferric reducing antioxidant power 
(FRAP) assays. We found that treatment with 1-MCP could delay the ripening process and reduce the decay of 
peach fruit depending upon shelf-life temperature. Furthermore, treatment with 1-MCP efficiently delayed cli-
macteric ethylene production, maintained high levels of total soluble solids (TSS), titratable acidity and char-
acteristic lactones, including γ-decalactone, δ-decalactone, δ-octalatone, jasmine lactone and γ-dodecalactone. 
Moreover, treatment with 1-MCP also helped maintain high levels of chlorogenic acid, L-epicatechin, catechin, 
quercetin-3-rutinoside and neochlorogenic acid, as well as high antioxidant activity. Principal component analysis 
showed that treatment with 1-MCP during the second week of storage coincided with activity of lactones, poly-
phenols and antioxidants, which was consistent with changes in phytochemicals. These results revealed that treat-
ment with 1-MCP offers potential as a preservation strategy for maintaining the flavour and nutritional quality of 
peach fruit under shelf-life conditions.
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1. Introduction 

Peach (Prunus persica L.) is a globally cultivated horti-
cultural crop and the fruit is popular among consumers 
because of its unique flavour and rich nutrient content 
(Aubert and Milhet, 2007). Soluble sugars and organic 

acids determine its sweet and acidic flavours, respec-
tively, while aromatic volatiles play a key role in overall 
flavour quality. In general, peach fruit aroma is primar-
ily determined by its ‘green odour’ causing aldehydes, 
such as (E)-2-hexenal and (Z)-3-hexanol, during early 
growth. With maturation of the fruit, the green aroma 
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gradually weakens, but the ‘fruity odour’ strengthens 
because of a substantial increase in ester and lactone 
contents (Xi et al., 2016). Peach fruit is rich in poly-
phenolic compounds that exhibit antioxidant activities 
(Andreotti et al., 2010).

However, as a typical climacteric fruit, peaches are 
highly perishable during storage owing to a high eth-
ylene release rate and strong respiratory intensity. The 
production of climacteric ethylene accelerates the soft-
ening of peach fruit, resulting in fruit rot, nutritional 
decline and loss of flavour (Lurie and Crisosto, 2005). 
This characteristic of peach makes it extremely perish-
able during transportation and storage, and is associated 
with its very short shelf-life of less than 7 days at ambient 
temperature, thereby limiting off-site sales of fine vari-
eties (Khan et al., 2018). These problems not only cause 
economic losses but also restrict sustainable develop-
ment of the peach industry. Therefore, it is important to 
develop a strategy to maintain peach quality at shelf-life 
temperature.

At present, peaches are typically stored under refrig-
eration, a controlled atmosphere or with the use of 
1-methylcyclopropene (1-MCP). Low-temperature 
storage is commonly used as a physical preservation 
technology that reduces the respiration rate of peaches, 
but causes cold damage such as chilling injury (CI) and 
suppresses the specific ester content and constrains 
the development of characteristic aroma (Ortiz et al., 
2009; Xi et al., 2012). In comparison with cryopres-
ervation, controlled atmosphere storage might better 
maintain fruit quality for a longer time, but this tech-
nique is unsuitable for transportation and increases 
storage costs (Aaby et al., 2002). The compound 
1-MCP is an effective and inexpensive substance that 
is used with climacteric and non-climacteric fruits, 
and is known to inhibit ethylene signal transduc-
tion and slow post-harvest effects. Previous studies 
have found that apples (Lurie et al., 2002) and pears 
(Moyaleon et al., 2006) treated with 1-MCP retained 
their flavour after harvest and exhibited slower decay 
rates. Further, 1-MCP treatment inhibited or delayed 
post-harvest senescence, tissue softening and colour 
changes of climacteric fruit and prolonged their stor-
age period (Sisler et al., 1999). Thus, treatment with 
1-MCP is currently an ideal technology for postharvest 
fruit preservation.

Many previous reports focused on the effect of 1-MCP 
on peach fruit quality under cold storage or ambient con-
ditions (Cai et al., 2018, 2019; Dal Cin et al., 2006; Fan 
et al., 2002; Jin et al., 2011; Ortiz et al., 2010), but the 
effect on the polyphenol contents, and antioxidant activ-
ity under shelf-life conditions by treatment with 1-MCP 
were not studied. In this study, based on the evaluation of 

basic quality parameters and decay incidence, we investi-
gated the effect of 1-MCP post-harvest treatment on the 
nutritional and aroma qualities of peaches at shelf-life 
temperature.

2. Material and methods

Materials and treatments

The melting-type peach ‘Hujingmilu’ fruit was col-
lected from the Chengdu Academy of Agricultural 
Sciences in Longquanyi District, Chengdu, Sichuan 
Province, China. Peach trees with rootstocks from a 
local Prunus persica (L. Batsch) variety were planted 
in 2008 in rows in a north–south orientation, with a 
distance of 3–5 m between rows. Fertilisation manage-
ment and pest control were conducted according to 
standard practices. Ten fruit trees with similar growth 
conditions were marked at the same orchard before 
sampling. Fully ripe fruits were picked randomly from 
four directions on these marked trees and then trans-
ported to the laboratory on the harvest day. Only fruits 
with TSS values of 13.33 ± 0.65  (%), titratable acidity 
(TA) of 0.56 ± 0.05 (%), firmness of 26.18 ± 1.25 N and 
fruit colour values of L*  =  72.19 ± 3.56, C* = 34.62 ± 
1.82, h = 98.65 ± 4.39 were considered as mature fruits 
in this experiment. Based on the evaluation of maturity, 
a total of 1340 fruits with uniform colour, shape and 
size and no mechanical and pest-induced damage were 
selected, and 36 of them were randomly selected to de-
termine the initial values of all indices. The remaining 
fruit was divided into two groups (652 in each group) 
and processed separately. One group was sealed tempo-
rarily in a storage box using a plastic wrap for 24 h after 
immersion in a 0.5 μl L-1 1-MCP solution at 20 ± 0.5 °C. 
The other group was directly sealed in a plastic gas box 
to serve as a control. The sealing film was removed to 
allow for ventilation (1-MCP treatment). The shelf-life 
temperature and relative humidity were maintained at 
20 ± 0.5 °C and 85 ± 2%, respectively. During the stor-
age process, the storage box was opened every day to 
check the fruit and the rotten samples were removed. 
Nine peaches were randomly selected from each group 
to evaluate the amount of released ethylene. Three 
peaches were treated as one replicate, and three bio-
logical replicates were conducted. At the same time, 
another 27 peaches were randomly selected from each 
treatment group at 2, 4, 6, 8, 10, 12 and 14 d of stor-
age. After measuring the basic indices such as firmness, 
TSS, and TA, the fruit was cut into 3-mm pieces with 
a blade, frozen with liquid nitrogen and then placed 
in a freezer at −80 °C for subsequent detection of 
aroma, polyphenolic contents and antioxidant activity. 
Simultaneously, 100 peaches were selected at 8, 10, 12 
and 14 d after harvest to evaluate fruit decay during 
storage, respectively.
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Determination of basic physiological indices of peach

The decay incidence was calculated as follows: decay 
incidence = number of decayed fruits/total number of 
fruits × 100%. TSS and TA contents were measured 
using a B32T Brix Meter digital saccharimeter (Atago 
Co., Tokyo, Japan). The TSS content of the pressed 
fruit juice was measured. After the fruit juice was di-
luted 100 times using pure water, the TA content was 
measured and the content was expressed as mmol L-1. 
A 1-mm thick peel was cut on both sides of the fruit 
with a knife and then the firmness was measured using 
a GY-4 hardness tester (with an 8-mm diameter head). 
Ethylene production was measured by using an Agi-
lent 6890N gas chromatograph (GC) equipped with a 
DB-WAX (0.32 mm, 30 m, 0.25 μm, J&W Scientific, 
Folsom CA, USA) capillary column and a hydrogen 
flame ionisation detector (FID). Three peaches as one 
replicate were weighed and placed in a container sealed 
with a rubber stopper and maintained at a constant 
temperature of 25 °C for 2 h. The 1-ml gas sample at 
the top of the vessel was aspirated using a microsyringe 
and injected into the GC unit for detection. The eth-
ylene release from the samples under different treat-
ment conditions was measured and the release amount 
was expressed as nl g-1 h. Three replicates were mea-
sured for each sample.

Determination of aroma volatile production

The frozen samples (3 g) were weighed, mixed with liquid 
nitrogen and ground into a uniform powder using freeze 
milling. The samples were loaded in an extraction bottle 
with 20 ml headspace and treated with 5 ml of a saturated 
sodium chloride solution and 10 μl of ethyl nonanoate 
(concentration 5.77 g L-1) solution as an internal stan-
dard. The bottle was sealed and the contents were mixed 
using solid-phase microextraction (SPME) with a needle 
(DVB/CAR/PDMS 50/30 μm, Supelco, Bellefonte, USA). 
After incubation for 30 min at 40 °C, the samples were de-
sorbed for 4 min. The sample components were detected 
using GC-MS with a Rt×21MS capillary column (30 m × 
0.25 mm × 0.25 μm) at an initial temperature of 40 °C. The 
temperature was raised to 200 °C at a rate of 3 °C/min and 
to 250 °C at 5 °C/min for 5 min. The carrier gas (He) was 
maintained at a constant flow rate of 1.2 ml/min. The inlet 
temperature was set to 250 °C. In the splitless injection 
mode, the transfer line temperature was 250 °C, and the 
detector temperature was 300 °C. In the electron ioniza-
tion mode, the electron energy was set to 70 eV, and the 
scanning range was 60–600 m/z; the ion source tempera-
ture was set at 200 °C. The National Institute of Standards 
and Technology library (NIST 98) was used to match 
the obtained mass spectra of the compounds, to select 
compounds with similarity greater than 80% and for the 

analysis of the map with relevant literature to determine 
the aroma components. The internal standard method 
and standard curve method were used to quantify and 
calculate the contents of identified compounds, and the 
final result was expressed as μg kg-1 fresh weight (FW).

Determination of polyphenols

The extraction of polyphenols was performed as previ-
ously reported (Nogata et al., 2006). Approximately 1 g 
of frozen pulp and 15 ml of 80% methanol were mixed 
using a vortex mixer, and ultrasonically extracted at 60 °C 
for 60 min. The samples were centrifuged at 5,000 r/min 
for 15 min and the resulting supernatant was analysed 
by using a Waters e2695 high-performance liquid chro-
matography system (Waters, USA) equipped with a Sun-
fire-C18 (4.6 mm × 250 mm, 5 μm, Waters, USA) column 
and 2998 PDA diode array detector at wavelengths of 260, 
280 and 320 nm. The retention time was compared with 
the spectral characteristics and peak time of the standard, 
and the standard curve method was used for quantifica-
tion. The contents were expressed in μg g-1 FW.

Antioxidant activity assays

The antioxidant activities of the samples were measured 
using the DPPH, ABTS and FRAP methods. The DPPH 
assay was conducted as previously described (Barreca 
et al., 2011). Each sample (50 μl) was treated with 63 μM 
of DPPH, and the final volume was adjusted to 4.0 ml 
by using methanol. After 25 min, the absorbance was 
detected at 517 nm. The percentage of inhibition of the 
radical-scavenging capacity was recorded as the DPPH 
value. ABTS values were measured according to a previ-
ously described method (Barreca et al., 2011). Approxi-
mately 5 ml of aqueous ABTS solution (7 mM) was added 
to 88 µL of 140 mM potassium persulfate. The mixture 
was incubated in the dark at 29 °C for 14 h before analysis. 
The absorbance was measured after 6 min at 734 nm. The 
FRAP assay was conducted as previously described (Jang 
et al., 2010). In brief, 1.8 ml of FRAP reagent was added to 
20 μl of the fruit extract and mixed with 1.8 ml of deion-
ized water. After 30 min, the absorbance was measured at 
593 nm. Aqueous solutions of 0–5 mM ferrous sulphate 
heptahydrate were used for calibration and reducing 
power analysis. All absorbance values were determined 
using a spectrophotometer.

Data analysis

All data are expressed as the mean ± standard error of 
three biological replicates. Statistical analysis was per-
formed using SPSS v19.0 software (SPSS Inc.). Tukey’s least 
significant difference test (LSD) at the 1% level was used to 
calculate significant differences among the samples.
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3. Results and discussion

Effects of treatment with 1-MCP on basic quality indices 
of peach fruit

The TSS content of peach fruit increased with softening 
during ripening. In the control fruit, TSS content reached 
its maximum value on the fourth day after harvest and the 
value decreased and stabilized at the eighth day after har-
vest (Figure 1A). Compared with the control, the 1-MCP-
treated fruit showed slightly lower TSS content (P < 0.01) 
and the value remained stable during the first 10 days of 
storage, and then increased slightly over the last 4 days. 
The content of TA was stable in 1-MCP-treated fruits 
throughout the whole storage period, while the control 
fruit showed a decreasing trend in the level of TA (Figure 
1B). Firmness is an important indicator of the post-har-
vest storage of peaches, and the changes in firmness di-
rectly reflect the degree of fruit ripening and senescence. 
During the whole storage period, firmness decreased for 
all tested fruit, but the firmness of the 1-MCP-treated 
fruit was significantly higher than that of the control 
fruit (Figure 1C). Ethylene release from 1-MCP-treated 
fruit was significantly lower than from the control fruit 
(P < 0.01) (Figure 1D). Ethylene production from the con-
trol group fruit reached its maximum value on the fourth 
day of storage and gradually decreased thereafter. While 
ethylene production from 1-MCP-treated fruit was very 
low, it also showed an upward trend throughout the 

storage period. Decay incidence was reduced in 1-MCP 
treated fruit (Figure 2). During the first week of storage, 
no decay was observed in any of the tested fruit. On the 
ninth day of storage, the fruit from the control group 
began to rot, and the decay rate rapidly increased as 
the storage time increased. The 1-MCP-treated fruit also 
began to rot on the 12th day after harvest, but the decay 
incidence was significantly lower than that of the control 
fruit group (P < 0.01).

Peaches are a typical climacteric fruit and their ripen-
ing and senescence are closely associated with ethylene 
production (Bregoli et al., 2010; Defilippi et al., 2005). 
As an ethylene inhibitor at the signal level, 1-MCP has 
been widely used for prolonging the storage time of vari-
ous fruits (Watkins, 2006). A previous study showed that 
1-MCP inhibits ethylene signal transduction and conse-
quently prevents the softening of plums (Khan and Singh, 
2009). The respiratory activity and ethylene production 
of papayas were reduced by 1-MCP treatment, and fruit 
firmness was also maintained (Bron and Jacomino, 2009). 
In the present study, we investigated the effect of 1-MCP 
treatment on post-harvest peaches based on shelf-life 
temperature. Our results showed that the peaches from 
the control group produced an apparent climacteric eth-
ylene with maximum release on the fourth day of storage. 
Conversely, 1-MCP-treated samples did not show a respi-
ratory peak. Furthermore, 1-MCP retarded the decline of 
fruit firmness and TA content, and inhibited the increase 

Figure 1.  Effects of different treatments on (A) total soluble solids (TSS), (B) total acid (TA), (C) firmness and (D) ethylene pro-
duction in ‘Hujingmilu’ peach fruit during ripening at shelf-life temperature. LSD, least significant difference.
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in TSS during the storage period. These results are con-
sistent with previous observations in plums and papa-
yas (Bron and Jacomino, 2009; Khan and Singh, 2009), 
indicating that 1-MCP can suppress the ethylene signal 
pathway and thus delay peach fruit softening at shelf-life 
temperature.

Effects of 1-MCP treatment on aroma volatiles contents in 
peach fruit

The total aroma volatiles contents of all the tested fruit 
showed a gradually decreasing trend, while that of 
1-MCP-treated fruit was higher than that of the control 
fruit during the entire storage period. The values rapidly 
increased for 1-MCP-treated fruit during the last 2 days 
of storage (Figure 3A). Furthermore, 1-MCP treatment 
effectively inhibited the decrease in green-flavour aroma 
volatiles from 0 to 10 days of storage, but significant 
difference was observed between 1-MCP-treated fruit 
and control fruit in the last four storage days (P < 0.01) 
(Figure 3B–E). From the second day to the 12th day of 
storage, 1-MCP treatment resulted in higher levels of 
(Z)-3-hexenol as compared with the control fruit (Figure 
3F). Furthermore, 1-MCP treatment also maintained the 
higher content of (E)-2-hexenal during the first 10 days 
of storage (Figure 3G). The variation trend in total lac-
tone (TL) content was consistent with that reported for 
five individual lactones. In the control fruit, the levels 
of all lactones reached peak values with the production 
of ethylene on the eighth day of storage, while 1-MCP 
treatment reduced ethylene production and delayed the 
emergence of lactone peaks (Figure 3A–D, I, J). Among all 

lactone compounds, γ-decalatone content was the high-
est (Figure 3J), while the level of jasmine lactone (JL) was 
the lowest (Figure 3D). 

Aroma is one of the most important characteristics of 
ripe fruits and plays a crucial role in flavour determina-
tion (Belisle et al., 2017). A continuous loss in post-har-
vest fruit aroma is a common problem. To some extent, 
cold storage can efficiently maintain aroma quality, but 
this method prevents the normal transition of aroma by 
inhibiting the expression of genes responsible for the bio-
synthesis of aroma compounds. Shelf-life is a necessary 
condition for aroma quality. Previous reports showed 
that treatment with 1-MCP could alter the volatile com-
position and content of peaches, pears and apples, and 
especially suppress the production of esters (Cai et al., 
2018, 2019; Li et al., 2016; Thewes et al., 2015; Yang et al., 
2016). Esters such as (Z)-3-hexenyl acetate are generally 
associated with a ‘fruity odour’, indicating the ripeness of 
the fruit. In this study, we identified seven characteristic 
aroma volatiles from peach fruit, including two ‘green 
odour’ aldehydes and five ‘fruity odour’ lactones. In com-
parison with the control group, 1-MCP treatment mark-
edly inhibited the decrease in green aroma volatiles and 
the increase in fruity aroma volatiles (Figure 3H). In addi-
tion, the total aroma content was maintained in the fruit 
treated with 1-MCP (Figure 3A), indicating that 1-MCP 
could effectively delay the aroma transformation of peach 
fruit from ‘green odour’ to ‘fruity odour’ and is conducive 
for the maintenance of fruit aroma during storage under 
shelf-life conditions.

Effects of treatment with 1-MCP on polyphenol contents 
in peach fruit

Five polyphenols were identified from ‘Hujingmilu’ fruit, 
including chlorogenic acid, neochlorogenic acid (neoCI), 
catechin, L-epicatechin (LeP) and quercetin-3-rutinoside 
(rutin) (Figure 4A-E). In both the 1-MCP treatment and 
control groups, the content of each polyphenol maxi-
mally increased during the fourth day to the eighth day of 
storage and decreased thereafter. In addition, the 1-MCP-
treated fruit exhibited higher polyphenol content than 
the control fruit. In comparison with the control group, 
the fruit treated with 1-MCP showed higher rutin and 
catechin contents throughout the storage period (Figure 
4C, D). The contents of chlorogenic acid, neoCI and LeP 
in 1-MCP-treated fruit were higher during the fifth day to 
the 14th day of storage (Figure 4A, B, E).

Polyphenols are important health-promoting compo-
nents found in fruit. The composition and content of 
polyphenols in fruit are determined by genetic factors 
and the growth environment and are also affected by 
post-harvest storage conditions. In this study, we detected 
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five polyphenols in peach fruit that were present at higher 
levels in 1-MCP-treated fruit than in control samples, 
suggesting that 1-MCP treatment could also effectively 
maintain the polyphenol content in postharvest peach 
fruit. Studies on apples have shown that the amount of 
ethylene released from the fruit was associated with the 
accumulation of phenylalanine ammonia-lyase (PAL) 

and anthocyanin (Penniston et al., 2008). Phenylalanine 
ammonia-lyase is a key enzyme involved in the metab-
olism of phenylpropanol and is involved in one of the 
biosynthetic pathways of secondary metabolites such as 
polyphenols. Moreover, 1-MCP can bind to the ethylene 
receptor genes to inhibit ethylene signal transduction 
(Blankenshipand Dole, 2003; Thongkum et al., 2018), and 
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the rate-limiting enzyme activity of PAL is also regulated 
by ethylene (Hussain et al., 2010). Thus, it can be specu-
lated that 1-MCP regulated the synthesis of polyphenols 
indirectly through the above mechanisms to alter the 
polyphenol contents of peach fruit.

Effects of 1-MCP treatment on the antioxidant activity of 
peach fruit

The DPPH values of ‘Hujingmilu’ peach fruit varied from 
1.08 to 8.20% in the control group but ranged from 4.00 to 
7.29% in the 1-MCP treated group. During the whole 
storage period, 1-MCP-treated fruit had significantly 
higher DPPH values than the fruit from the control group 
(P  <  0.01) (Figure 5A). The ABTS values ranged from 
8.65  to 14.40 mM in the control fruit, while the values 
were between 0.94 and 3.85 mM in the 1-MCP treated 
fruit. The 1-MCP treated fruit presented higher ABTS val-
ues than those from the control group from the sixth day 

to the 14th day of storage (Figure 5B). FRAP values varied 
from 1.62 to 6.60 mM in the control fruit, while the fruit 
treated with 1-MCP showed FRAP values in the range of 
0.37 to 1.85 mM. The 1-MCP treatment significantly in-
creased FRAP values from storage day 3 to 14 (P < 0.01) 
(Figure  5C). Previous studies reported that 1-MCP en-
hances the antioxidant activity of various fruit and vegeta-
bles, including apples (Hoang et al., 2011), pears (Chiriboga 
et al., 2013) and broccoli florets (Yuan et al., 2010). In this 
study, our results suggested that the antioxidant activity 
of the 1-MCP-treated fruit was significantly higher than 
those of control fruit and was consistent with the results 
of a recent report regarding the ‘Xiahui-8’ peach cultivar 
(Wu  et al., 2018). Furthermore, the antioxidant activity 
of fruit food is generally related to the contents of poly-
phenols and non-enzymatic antioxidants. Many reports 
indicated that polyphenols were the main contributor for 
antioxidant activity in peach fruit (Mokrani et al., 2016; 
Wu et al., 2018). Therefore, the composition and content 
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of polyphenols in 1-MCP treated peaches were only de-
termined in this study. Ascorbic acid, with non-enzymatic 
activity, also contributed to the total antioxidant activity, 
and its contribution requires further study. 

Principal component analysis of aroma volatile, 
polyphenol and antioxidant activity responses

Principal component analysis can provide an overview of 
the relationships between samples and parameters. In all 
the PCA models, the samples were grouped into different 
clusters (Figure 6). Total lactone, δ-decalactone (gDL), 
δ-octalatone (dDL), JL and γ-dodecalactone (gDDL) were 
clustered with 1-MCP treatment on storage days 10 and 
12 (10_1-MCP and 12_1-MCP) (Figure 6A), which was 
consistent with their higher contents. Chlorogenic acid 
(CI), LeP, catechin (cat), rutin and neoCI were grouped 
with 1-MCP treatment on storage days 4, 8, 10, 12, 14 
and 12 (4_1-MCP, 8_1-MCP, 10_1-MCP, 12_1-MCP and 

14_1-MCP) (Figure 6B), which was consistent with their 
higher contents. The antioxidant activities of DPPH, ABTS 
and FRAP assays were clustered with 1-MCP treatment 
on storage days 6, 8, 10, 12 and 14 (6_1-MCP, 8_1-MCP, 
10_1-MCP, 12_1-MCP and 14_1-MCP) (Figure 6C), 
which was consistent with their higher values. Overall, 
1-MCP effectively inhibited ethylene production and 
maintained both the aroma and nutritional qualities of 
peach fruit. However, the molecular mechanism requires 
further future investigation.

4. Conclusions

Taken together, our results show that treatment with 
1-MCP could efficiently reduce the decay of peach fruit 
and delay the ripening process at shelf-life temperature. 
The application of 1-MCP delayed climacteric ethylene 
production, maintained high levels of TSS, TA and char-
acteristic lactones, and retarded the aroma conversion 

Figure 5.  Effects of different treatments on the antioxidant 
activities of (A) 2,2-diphenyl-1-picrylhydrazyl (DPPH), (B) 2,2-
azino-bis-3-ethylbenzothiazoline-6-sulphonic acid (ABTS) and 
(C) ferric reducing antioxidant power (FRAP) assays of ‘Hujing-
milu’ peach fruit during ripening at shelf-life temperature.
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catechin; rutin, quercetin-3-rutinoside; neochlorogenic acid. 
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of fruit from ‘green odour’ to ‘fruity odour’. More impor-
tantly, treatment with 1-MCP also preserved the high 
polyphenol contents and antioxidant activity. Treatment 
with 1-MCP is a good method to maintain the flavour and 
nutritional quality of fruit under shelf-life conditions.
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