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ABSTRACT 

 

Surface browning is an important cause of deterioration of fresh-cut produce during 

postharvest handling. Nitric oxide (NO) has recently been found to delay the onset of surface 

browning in fresh-cut apples and iceberg lettuce. 

 

Effectiveness of NO applied as NO gas and the NO donor compound 2,2‟-

(hydroxynitrosohydrazino)-bisethanamine (diethylenetriamine nitric oxide, DETANO) 

dissolved in phosphate buffer (pH 6.5) solution on the physiological parameters of ethylene 

production, respiration and water loss, and biochemical parameters of total phenol content, 

PPO activity, ion leakage and lipid peroxide level were investigated. Granny Smith apple 

slices treated with 10 µl.l
-1

 NO gas and 10 mg.l
-1 

DETANO showed delayed development of 

surface browning and also resulted in a lower total phenol content, inhibition of PPO activity, 

reduced ion leakage and reduced rate of respiration but had no significant effect on ethylene 

production, water loss or lipid peroxide level as measured by malondialdehyde and hydrogen 

peroxide levels. The two control treatments of phosphate buffer (pH 6.5) and water dips also 

had significant effects on all parameters compared to untreated slices. The relative 

effectiveness treatments on postharvest life, apple physiology and biochemistry was 

DETANO > NO gas > phosphate buffer > water > untreated. The NO donors, sodium 

nitroprusside (SNP) and Piloty‟s acid dissolved in water also inhibited development of  

surface browning but were not as effective as DETANO.  

 

Apple slices dipped in chlorogenic acid dissolved in water showed surface browning within 

an hour of treatment. Dipping in DETANO solution  negated the effect of chlorogenic acid 

whether applied before or after dipping in chlorogenic acid solution while the buffer  and NO 



xvi 

 

gas were also effective.  A UV-scan of chlorogenic acid dissolved in water showed a marked 

decreased in absorbance over the eight day storage period suggesting that chlorogenic acid 

was oxidised by aerial oxygen. The addition of NO gas and DETANO accelerated the loss of  

chlorogenic acid. 

 

It is suggested that browning development of fresh-cut produce can be inhibited by action 

taken soon after cutting. The concentration of phenols on the surface could be the rate  

limiting steps in browning development with non-enzymatic oxidation of phenols by 

atmospheric oxygen a contributor to browning. 

 

NO gas, DETANO and SNP inhibited the surface browning of green oak lettuce slices. The 

optimum concentration of DETANO or SNP (500 mg.l
-1

) and NO gas (100 μl.l
-1

) resulted in 

approximately 60% and 30%   increase in postharvest life over untreated slices respectively.  

 

 

 

 


