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Abstract

‘Jonathan’ apples are relatively small size which contributes to enhancing fruit consumption and gaining popularity.
Thus, this study was carried out to evaluate the effects of AVG (aminoethoxyvinylglycine, ReTain®), sprayable
1-MCP (1-methylcyclopropene, HarvistaTM), and fumigation 1-MCP (SmartFreshm) applications on fruit quality
attributes and storability in ‘Jonathan’ apple fruits during cold-stored. The Jonathan fruits were dipped with either
ReTain (75 mg/L) or Harvista (125 mg/L) solutions for 5 min, or fumigated with SmartFresh (1 mg/L) for 18
hr before storage at 0+1°C for 75 days. Flesh firmness and titratable acidity remained higher in all pre-treated
apples than control ones during cold storage period. Flesh firmness was higher for apples treated with ReTain
and SmartFresh than samples treated with Harvista, while soluble solid content and respiration rate were not affected
by sample pretreatment. Internal ethylene concentration (IEC) of all pretreated apples remained below about 4.5
UL/L during the entire storage period while that of control sample greatly increased to 10.29 nul/L. Ethylene production
was much higher in control fruits than in treated ones during cold storage. These results indicated that ReTain
and 1-MCP treatments would be considerably effective in retention of fruit quality attributes of ‘Jonathan’ apple

during cold-stored.
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Table 1. Effects of ReTain, Harvista and SmartFresh treatments
on flesh firmness in ‘Jonathan’ apples during cold storage

Flesh firmness (N)
1)
Tr(e;t;rjlﬁl)lt Storage duration (days)
At harvest 15 30 4 60 75

Control ~ 562:3.10 5292947 519:206° S07:171 494:115° 454:223°
ReTain (75)  562:310 558:146' 55.0:388° 5612253 S6.1:134 361076
Harvista (125) 562:310 5444184 5120290° 526128 529:395° 525¢127
SmartFresh (1) 562:310 S57+164° 5511166 SAS14 $53£104° S46:184°

l)Retain, AVG; Harvista, sprayable 1-MCP; SmartFresh, fumigation 1-MCP.
PAll values are expressed as meanSD (n=5). Means separation within a column
by Duncan’s multiple range test (p=0.05).
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Table 2. Effect of ReTain, Harvista and SmartFresh treatments
on titratable acidity in ‘Jonathan’ apples during cold storage

Titratable acidity (%)
Storage duration (days)
Atharvest 15 30 45 60 75

Treatment”
(mg/L)

Conrol ~ 0.69:009 066:001” 064003 0.60:001" 056:002° 052:0.02°
ReTain (75) 0691009 0642002 067:005° 063003 062:001 059:001°
Harvista (125) 069:009 06200 059:003 060:001 059:002° 062+002°
SmarFresh (1) 0691009 0642003 060:005° 0.60:004° 059:000° 061:002°

i)Retain, AVG; Harvista, sprayable 1-MCP; SmartFresh, fumigation 1-MCP.
YAl values are expressed as meantSD (n=5). Means separation within a column
by Duncan’s multiple range test (p=0.05).

Table 3. Effect of ReTain, Harvista and SmartFresh treatments
on soluble solids content in ‘Jonathan’ apples during cold storage

Soluble solids content (%)

Treatment1) .
(mgl) Storage duration (days)

At harvest 15 30 45 60 75

Control 130£030 12960327 1298064 133:080° 128:020° 130:066'
ReTain (75) 1304030 132:061° 132:045" 1328035 133:058" 12.5:04("
Harvista (125) 1302030 14.0:055" 128:043" 13.1+120° 132032 1294045
SmartFresh (1) 1304030 136:070° 135:020° 128:072" 128:037 12.9+047
;)Retain, AVG; Harvista, sprayable 1-MCP; SmartFresh, fumigation 1-MCP.

All values are expressed as meantSD (n=5). Means separation within a column
by Duncan’s multiple range test (p=0.05).
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Fig. 1. Effect of ReTain, Harvista and SmartFresh treatments on

internal ethylene concentration (IEC) in ‘Jonathan’ apples during
storage at 0+1°C.

-IB-, control; -[ -, ReTain; -@-, Harvista; -O-, SmartFresh.

All values are expressed as meantSD (n=5). Retain, AVG, Harvista, sprayable 1-MCP;
SmartFresh, fumigation 1-MCP.
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Fig. 2. Effect of ReTain, Harvista and SmartFresh treatments on
ethylene production in ‘Jonathan’ apples during storage at 0+1C.
-l control; -[ ], ReTain; -@-, Harvista; -O-, SmartFresh.

All values are expressed as meantSD (n=5). Retain, AVG, Harvista, sprayable 1-MCP;
SmartFresh, fumigation 1-MCP.
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Fig. 3. Effect of ReTain, Harvista and SmartFresh treatments on
respiration rate in ‘Jonathan’ apples during storage at 0+1C.
-l-, control; -[ I, ReTain; -@-, Harvista; - O-, SmartFresh.

All values are expressed as mean+SD (n=5). Retain, AVG, Harvista, sprayable 1-MCP;
SmartFresh, fumigation 1-MCP.
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