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Effects of 1-MCP and acidified sodium chlorite (ASC) on quality of in-package fresh-cut mangosteen fruits
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Abstract

Fresh-cut mangosteen is a potentially marketable product but its quality is easily deteriorated due to
enzymatic and microbial activities. Therefore, use of 1-MCP and ASC during preparation of the product affecting
the quality was investigated. Mangosteen fruit (stage 2) were treated with 0, 20, 40 or 80 ppm 1-MCP for 12 h at
28+2°C before preparation into fresh-cut product packed in PP tray and OPP/LLDPE film. After storage at 5°C for
12 days, fresh-cut mangosteen without 1-MCP treatment showed rapid softening and continuous increase in
weight loss. The 1-MCP treated fruits showed the decreases of ethylene production and respiration rate as well as
delay softening and weight loss. Therefore, it could maintain the better quality of in-package fresh-cut
mangosteen. The suitable 1-MCP (40 ppm) treated fruits were cut and dipped in tap water (control), 500, or 1000
ppm acidified sodium chlorite (ASC) for 1 min before packing in PP tray and OPP/LLDPE film, and stored at 5°C
for 12 days. The results indicated that ASC application non-significantly reduced initial microorganisms. However,
ASC could affect browning of the product showing by the significantly reduced browning index (BI) value
throughout the storage times.
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Introduction
Fresh-cut mangosteen (Garcinia mangostana L.) is a potentially marketable product due to its freshness,
convenience and human-health benefits. However, fresh-cut mangosteen processing is fraught with difficulty
regarding how to preserve fresh-like quality and prolong its shelf-life. Therefore, an appropriate processing

treatment on fresh-cut mangosteen in the early ripe stage is needed to be investigated. Application of compounds
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such as 1-methylcyclopropene (1-MCP) in whole fruits has been shown to block the action of ethylene, inhibiting
ethylene response such as ripening and softening. The treatment of 1-MCP on various cultivars of apples
(Delicious, Empire, Idared, Law Rome and Mutsu) at harvest could maintain a fresh-cut product with an extended
shelf-life (Calderon-Lopez et al., 2005). Acidified sodium chlorite (ASC) has recently been approved by the FDA
for spray or dip application on various food products, including fresh and fresh-cut produce (FDA, 2001). Fresh-
cut carrots treated with ASC demonstrated the lowest growth rate of aerobic bacteria, compared to those treated
with other sanitizers, throughout the storage period (Ruiz-Cruz et al., 2006). The main objectives of this study were
to evaluate the effects of 1-MCP treatment on in-package atmospheric condition, physical and chemical qualities
and to compare the efficacy of ASC on reducing microbial populations as well as browning of in-package fresh-

cut mangosteen.

Materials and Methods

1. Effect of 1-MCP on quality of in-package fresh-cut mangosteen fruits

Mangosteen (Garcinia mangostana, L.) fruits were hand-harvested at stage 2 (partially ripe, yellow-green
with pink spot-skin) (Palapol et al., 2009). After grading, fruits were treated with 0, 20, 40 and 80 ppm 1-MCP in
sealed polystyrene containers for 12 h, then they were prepared into fresh-cut mangosteen, packed in PP tray and
sealed with OPP/LLDPE film. Samples were subjected to analyse for in-package atmospheric conditions (O,, CO,
and C,H,), physical (firmness, weight loss and color) and chemical (ethanol and acetaldehyde) qualities of fresh-
cut mangosteen at 0, 3, 6, 9 and 12 days of storage at 5 °C with 85% RH.
2. Effect of acidified sodium chlorite (ASC) on quality of in-package fresh-cut mangosteen fruits

1-MCP treated (40 ppm) mangosteen (Garcinia mangostana, L.) fruits were prepared to fresh-cut product
and washed with 0, 500, and 1000 ppm of ASC solution at 10 °C for 1 min., then packed in PP tray and sealed
with OPP/LLDPE film. Samples were subjected to analyse for physical (color) and microbiological (psychrotrophic
microorganisms, total viable count (TVC), yeasts and moulds, E. coli and Salmonella sp. qualities of fresh-cut
mangosteen fruits at 0, 3, 6, 9 and 12 days of storage at 5 °C with 85% RH.

Results
1. Effect of 1-MCP on quality of in-package fresh-cut mangosteen fruits

Atmospheric composition: As a consequence of fresh-cut mangosteen tissue respiration, the package
headspace of all treatments were progressively decreased in O, but increased in CO, and C,H, during the first
three days. Then O, was increased while CO, and C,H, were increased throughout the storage. The treatment with
80 ppm 1-MCP resulted in a lower CO, and higher O, accumulation than 40 and 20 ppm 1-MCP and the control
(Figure 1). Ethylene production of either the control or 1-MCP-treated fresh-cut mangosteen increased rapidly and
reached the maximum values on day 3.

Physical quality: Mangosteen treated with 1-MCP had higher firmness than non-treated fruits throughout
the entire storage period (Figure 2). Firmness was significantly higher in 1-MCP treated fruit than those of non-
treated control fresh-cut (0<0.05). Application of 1-MCP could retard weight loss of fresh-cut mangosteen which
revealed progressive increase in all treatments over the storage. At the end of 12 days storage, weight loss
reached 5.08%. 4.51, 4.49 and 3.56% for control, 20, 40 and 80 ppm 1-MCP treated fruit, respectively (Figure 2).
Different concentrations of 1-MCP treatments did not affect color L* value of fresh-cut mangosteen (Figure 2).

Chemical quality: Acetaldehyde and ethanol in the fresh-cut mangosteen were affected by 1-MCP within
the storage time (Figure 3). Acetaldehyde and ethanol concentrations in the 1-MCP treated fresh-cut mangosteen
were significantly lower than the control (p<0.05). Treatments with 40 and 80 ppm 1-MCP resulted in lower

acetaldehyde and ethanol than treatment with 20 ppm 1-MCP and the control.
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2. Effect of acidified sodium chlorite (ASC) on quality of in-package fresh-cut mangosteen fruits

Color and browning index: Lightness of the fresh-cut mangosteen in all treatments decreased rapidly
within the first 6 days of storage. Then it seemed to be stable throughout the end of storage. No significance was
found among different ASC concentration treatments (p>0.05). It could be concluded that ASC did not affect L*
value of fresh-cut mangosteen. However, enzymatic browning in terms of browning index (BI) of the control
sample was significantly higher than ASC-treated sample. Washing with different ASC concentrations resulted in
non-significantly different Bl value (0>0.05) (Figure 4).

Microbiological quality: Although ASC was reported as a microbial inhibitor in some reports, it did not
show any effect on fresh-cut mangosteen (Table 1). This may be because of low initial microbial load, low

temperature storage (5°C) and the acid content in mangosteen

Discussion

1. Effects of 1-MCP on quality of in-package fresh-cut mangosteen: Treatment of whole fruit before preparing into
fresh-cut product could affect gas composition in-package. The decrease of O, and the increase of CO,and C,H,
during the first three days were observed which in agreement with the study on the respiration rate of fresh-cut
pineapple treated with 1-MCP (Buda and Joyce, 2003). Ethylene production of either the control or 1-MCP-treated
fresh-cut mangosteen increased rapidly and then decreased in all treatments, probably due to the fact that 1-MCP
could suppress the ethylene production or the in-package ethylene accumulation was transmitted through
packing film (Mao et al, 2007). Firmness of in-package fresh-cut mangosteen was significantly higher in fruit
treated with 1-MCP due to changes in gas composition inside the package. The decrease in O, and the increases
in CO, and C,H, inside the package may lead to physical disorders in the tissue such as firmness (Arias et al.,
2009). Color (L* value) of fresh-cut mangosteen slightly decreased with the increase storage time, probably
resulted from loss of water during storage causing loss of glossy appearance (Rocha and Moris, 2003).

2. Effects of ASC on qualities of in-package fresh-cut mangosteen: The results of ASC on prevention of browning
were consistent with the results obtained by Lu et al. (2007), who found that ASC retarded the browning reaction
in fresh-cut apple. He et al. (2008) reported that the anti-browning property of SC in ASC results from the two
modes of action. They are the direct inactivation of polyphenol oxidase and the oxidative degradation of phenolic

substances.

Conclusion
1-MCP and ASC at different concentrations showed effect on atmospheric concentration, physical and
chemical qualities of in-package fresh-cut mangosteens. The deterioration of this produce was mainly due to
softening and weight loss during the storage which could be retarded by 1-MCP. Washing fresh-cut mangosteen
with ASC solution significantly reduced the browning intensity. However, ASC solution exhibited no efficacy on
reduction of microorganisms, including psychrophile, total viable count (TVC), yeasts and moulds, E. coli, and

Salmonella sp.
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Figure 1. Concentrations of O,, CO, and C,H, in in-package headspace of 1-MCP treated fresh-cut mangosteen
during storage
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Figure 2. Weight loss, firmness and lightness of 1-MCP treated fresh-cut mangosteen during storage
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Figure 3. Changes in acetaldehyde and ethanol in-package headspace of 1-MCP treated fresh-cut mangosteen

during storage
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Figure 4. Effect of ASC on lightness and browning index of in-package fresh-cut mangosteen

Table 1. Microbial population of all the treatments (control, 500, and 1000 ppm ASC solution).

Storage time (days)

0 3 6 9 12
Psychrophile <10 CFU/g <10 CFU/g <10 CFU/g <10 CFU/g <10 CFU/g
TVC <10 CFU/g 10 CFU/g <10 CFU/g <10 CFU/g <10 CFU/g
Yeast & Mould <10 CFU/g <10 CFU/g <10 CFU/g <10 CFU/g <10 CFU/g
E. coli <3 MPN/g <3 MPN/g <3 MPN/g <3 MPN/g <3 MPN/g

Salmonella Negative Negative Negative Negative Negative




