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Abstract: ‘Mutiara’ guava fruit is one of two leading guava cultivars sold in Indonesian markets. Its thin skin and 

climacteric-typed respiration shorten its shelf-life due to high transpiration and respiration rates. Eventhough 2.5% chitosan 

was proven to lengthen its shelf-life, the effect of ethylene trapped under chitosan coating needs to be blocked in order to 

increase its coating affectivity. This research was aimed at studying the effects of 1-methylchyclopropane (1-MCP) and its 

combination with 2.5% chitosan on fruit shelf-life and qualities of ‘Mutiara’ guava. This work was conducted during 

September-October 2013. A randomized complete block design of two factors was used. The first factor was 1-MCP gassing 

(control and 1-MCP), and the second one was chitosan (control and 2.5% chitosan). 1-MCP gas was developed by diluting 0.5 

g 1-MCP powder into 30 ml of water. The results showed that 1-MCP as a sole application did not significantly influence fruit 

shelf-life and qualities through fruit firmness, weight loss, soluble solid, and acidity compared to treatments of control and 

chitosan alone, but it showed more profound effects in increasing shelf-life and maintaining ‘Mutiara’ guava fruit qualities 

when it was applied in a combination with 2.5% chitosan coating. 
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1. Introduction 

Among variable cultivars of guava fruits produced in 

Indonesia, ‘Crystal’ and ‘Mutiara’ cultivars lead the freshly-

consumed guava selling in Indonesian markets. Between the 

two, ‘Mutiara’ guava fruit is preferred as it has superior 

characters such as bigger diameter and thicker flesh.  

Having a climacteric fruit-typed respiration and thin skin, 

the qualities of ‘Mutiara’ guava fruit decline quickly due to 

high respiration and transpiration rates. To lengthen its shelf-

life, therefore, it is commonly marketed domestically in a 

fruit packaging of one layer plastic wrapping. Due to 

environmental concern, however, a more environmentally 

friendly fruit coating is preferred than plastic wrapping. 

Our previous series of postharvest research dealing with 

lanzone (Widodo and Zulferiyenni, 2008), bananas and 

guavas (Zulferiyenni and Widodo, 2010a and 2010b; Widodo 

et al., 2010 and 2013) concluded that 2.5% chitosan could be 

applied as a postharvest fruit coating. However, eventhough 

fruit ripening was slowed by chitosan, declining fruit 

firmness occurred continuously during storage (Zulferiyenni 

and Widodo, 2010a and 2010b; Widodo et al., 2010 and 

2013), and it might be due to ethylene trapped inside 

chitosan coating. To overcome this problem, ethylene effects 

have to be blocked. 

1-methylchyclopropane (1-MCP) is one of anti-ethylene 

that may be applied to agricultural products. Its special effect 

is believed to block responses to ethylene so that fruit 

ripening is hindered (Blankenship and Dole, 2003). 1-MCP 

applications have been reported to increase the shelf-life of 

numerous fruits such as kiwifruit (Cantin et al., 2011), apples 

(Watkins and Nock, 2005), guava (Basseto et al., 2005), 

papaya (Manenoi et al., 2007), avocado (Jeong et al., 2002), 
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banana (Suprayatmi et al., 2005), melon (Guo et al., 2011), 

and in vegetables such as broccoli (Forney et al., 2003), 

carrots and lettuce (Fan and Mattheis, 2000), even in 

ornamentals such as orchids (Raffeiner et al., 2009) and roses 

(Kongsuwan et al., 2012). To our knowledge, however, there 

have been no reports on combining both chitosan and 1-MCP 

as to get their effects synergized.  

Therefore, this research objective was to evaluate the 

effects of 1-MCP alone or in combination with 2.5% chitosan 

on fruit shelf-life and qualities of ‘Mutiara’ guava. 

2. Materials and Methods 

This research was conducted in the Horticultural 

Postharvest, Department of Agrotechnology, Faculty of 

Agriculture, University of Lampung during September-

October 2013. ‘Mutiara’ guava fruit samples were received 

directly as a fresh harvest from PT Nusantara Tropical Farm 

(PT NTF), Way Jepara, East Lampung, Indonesia. The 

samples were received in pale-yellowing green stadium, 

wrapped in a one layer of styrofoam net and plastic wrapping 

as a common fruit packaging applied by PT NTF for 

domestic market. 

Treatments were arranged in 2 x 2 factorial design of a 

randomized complete block design with three replications 

treated as blocks. First factor was 1-MCP treatment 

consisting of control (without 1-MCP; M0) and 1-MCP 

gassing (M1) developed by diluting 0.5 gram 1-MCP in 30 

mL of water. Gassing was applied 24 hours to fruits in a 82 L 

of air-tight plastic chamber. The second factor was chitosan 

coating consisting of control (without chitosan; K0) and 2.5% 

chitosan (K1). The chitosan was diluted in 0.5% acetic acid 

(Widodo et al., 2010). Treated fruits were then placed in a 

storing room of room temperature of 28 ± 1 ºC. 

Three replications were applied to each experimental unit 

consisting of one guava fruit. The replications were harvest 

dates as samples received from PT NTF were not in a single 

harvest. The variables observed were fruit weight loss, 

soluble solid content (ºBrix), free acidity, and firmness. 

Variables were observed in every two days up to ten 

observations, otherwise the treatment was ended when the 

fruit showed a decrease quality as browning spots and 

shriveling skin. The data were then graphed with best fitted 

correlations. 

3. Results and Discussion 

All treated fruits showed increasing weight losses during 

storage (Figure 1). 

The control samples (C0M0), however, showed the highest 

losses compared to others. Samples receiving the treatment 

combination of chitosan and 1-MCP (C1M1) showed the 

lowest fruit weight losses during storage. The data in Figure 

1 also demonstrated that chitosan applications, whether as a 

sole application or combination with 1-MCP, were able to 

decrease fruit weight loss of ‘Mutiara’ guava fruits. These 

data proofed that 2.5% chitosan was effective in preventing 

transpiration, resulting in lessening fruit weight loss as was 

also demonstrated in the previous results by Zulferiyenni and 

Widodo (2010a and 2010b) and Widodo et al. (2010 and 

2013). 

 

C0 = without chitosan, C1 = 2.5% chitosan, M0 = without 1-MCP, M1 = 0.5 

g 1-MCP/30 mL of water 

Figure 1. Changes of fruit weight loss and firmness of ‘Mutiara’ guava on 

different treatment combinations of chitosan and 1-MCP during storage. 

Generally beginning at about 5 days storage the fruits 

experienced an increasing fruit weight loss. As illustrated in 

Figure 1, to reach 30% fruit weight loss the treatment 

combination of chitosan and 1-MCP (C1M1) needed about 

16 days storage, whereas other treatments needed shorter 

period of storage at about 9-10 days storage. Throughout 

storage periods, fruits receiving no treatment (control, C0M0) 

showed the highest weight loss, chitosan (C1M0) showed 

lower, 1-MCP (C0M1) was much lower, and the treatment 

combination of chitosan and 1-MCP (C1M1) demonstrated 

the best in preventing fruit weight loss. The result indicated 

that 1-MCP application showed more profound effect in 

lessening fruit weight loss when applied in a combination 

with chitosan. Effect of 1-MCP in lessening fruit weight loss 

of guava was also reported by Basseto et al. (2005). 

During storage, ‘Mutiara’ guava fruit firmness decreased 

regardless of treatments applied (Figure 1) which indicated 

that fruit ripening progressed during storage. Similar to data 

of fruit weight loss, fruits receiving treatment combination of 

chitosan and 1-MCP (C1M1) demonstrated the best in 

preventing the decrease of fruit firmness, indicating that 

C1M1 showed the best in slowing fruit ripening. Other 

treatments were comparably similar in decreasing fruit 

firmness. However, guava fruits receiving no treatment 

(control, C0M0) showed a quickly continuing decrease in 

firmness, and again, it indicated a quick ripening process 

during storage.  

These ripening progresses were easily understood as 

illustrated in Figure 1. Fruits receiving treatments of chitosan 

(C1M0), control (C0M0), and 1-MCP (C0M1) reached fruit 

firmness level of 15 kg/cm
2
 at 7, 8, and 9 days storage, 

consecutively, whereas those receiving both treatments 

(C1M1) reached the same fruit firmness level at about 20 

days storage which was much latter period of storage. Again, 

1-MCP application showed more profound effect in delaying 

fruit softening, or slowing ripening, when it was applied in a 

combination with chitosan. Effect of 1-MCP in delaying fruit 

softening was also reported by Basseto et al. (2005), Singh 
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and Pal (2008), and Porat et al. (2009). 

Data of fruit weight loss and firmness in Figure 1 shows 

that the treatment combination of chitosan and 1-MCP 

(C1M1) was proven to be the best treatment as it not only 

slowed transpiration rate resulting in the lowest fruit weight 

loss, but also slowed the decrease in fruit firmness or slowed 

fruit ripening. Chitosan played as a fruit coating that not only 

hindered transpiration resulting in low fruit weight loss, but 

also hindered O2 consumption resulting in decreasing 

respiration rate and ethylene production, and consequently 

increasing fruit shelf-life (Zulferiyenni and Widodo, 2010a 

and 2010b; Widodo et al., 2010 and 2013). It is 

understandable, therefore, that the effect of chitosan in 

increasing fruit shelf-life was more profound when it was 

applied in a combination with 1-MCP because 1-MCP played 

as an anti-ethylene and resulted in delaying fruit ripening. 

Meanwhile, chitosan played as a physical barrier to 

transpiration resulting in lower fruit weight loss, and to O2 

consumption resulting in lower respiration and ethylene 

production rates. Argenta et al. (2003) and Moretti et al. 

(2002) reported that 1-MCP delayed fruit softening of pear 

and tomatoes. 

 

C0 = without chitosan, C1 = 2.5% chitosan, M0 = without 1-MCP, M1 = 0.5 

g 1-MCP/30 mL of water 

Figure 2. Changes of soluble solid (ºBrix) and acid contents of ‘Mutiara’ 

guava fruit on different treatment combinations of chitosan and 1-MCP 

during storage. 

Figure 2 shows that soluble solid contents (ºBrix) of 

‘Mutiara’ guava fruit increased during 5-13 days storage. 

These increases of soluble solid contents correlated with 

ripening as also indicated with the decrease of fruit firmness 

(Figure 1). At later days, soluble solid contents of fruits 

receiving treatments of control (C0M0) and 1-MCP (C0M1) 

decreased, except those receiving treatments of chitosan 

(C1M0) and both treatment combination (C1M1). The 

decreases indicated that the fruits experienced much further 

respiration process than the later two treatments, and 

indicated also much further fruit quality decreases during 

storage. 

Different from fruits receiving other treatments (Figure 2), 

the soluble solid content (ºBrix) of those receiving treatment 

combination of chitosan and 1-MCP (C1M1) was not 

decreased but increased in a lower rate than the chitosan-

coated (C1M0) fruits. Meanwhile, the acidity of ‘Mutiara’ 

guava fruits was not affected by all treatments. These might 

indicated that the treatment combination of chitosan and 1-

MCP (C1M1) caused a much slower ripening process. Phebe 

and Ong (2010) also reported that 1-MCP did not affect 

acidity of ‘Kampuchea’ guava fruit. Widodo et al. (2013) 

observed that no significant changes of ‘Mutiara’ guava fruit 

acidity were occurred during storage.  

As shown by Figures 1 and 2, 1-MCP as a sole application 

did not significantly influence fruit shelf-life and qualities 

through fruit firmness, weight loss, soluble solid, and acidity 

compared to treatments of control and chitosan alone, but it 

showed more profound effects in increasing shelf-life and 

maintaining guava fruit qualities when it was applied in a 

combination with 2.5% chitosan coating. However, the 

ripening process of ‘Mutiara’ guava fruit continued during 

storage as well indicated by the continuing decrease of fruit 

firmness (Figure 1). This was understood as 1-MCP works 

only in disturbing response to ethylene (Blankenship and 

Dole, 2003). This continuously progressed ripening process 

occurring in ‘Mutiara’ guava fruits are undesirable not only 

because of high risk of vitamin C decrease as the fruits ripe 

(Widodo and Shiraishi, 1996; Widodo et al., 1996), but also 

‘Mutiara’ guava fruits are consumed as salad guavas, 

meaning that crispy ‘Mutiara’ guava fruits are preferred. To 

stop this ripening process, other anti-ethylene which is 

capable to stop ethylene production may be applied. 

Aminoethoxyvinylglycine (AVG) may be a potent anti-

ethylene for guava. Greene and Schupp (2004) and Yildiz et 

al. (2012) reported that AVG hindered fruit ripening and 

consequently lengthened fruit shelf-life. 

4. Conclusions 

The results showed that 1-MCP as a sole application did 

not significantly influence fruit shelf-life and qualities 

through fruit firmness, weight loss, soluble solid, and acidity 

compared to treatments of control and chitosan alone, but it 

showed more profound effects in increasing shelf-life and 

maintaining ‘Mutiara’ guava fruit qualities when it was 

applied in a combination with 2.5% chitosan coating. 
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