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Quality Changes in Ripen Mango and Litchi Fleshes After Cryogenic Freezing and During Storage

Julaluk Tangtua*

Abstract

The citric acid or calcium chloride solutions can inhibit enzyme polyphenol oxidase (PPO) and peroxidase
(POD) activities in ripen mango fleshes cv. ‘Maha-Chanok’ and litchi fleshes cv. ‘Hong Huay’ before cryogenic
freezing by liquid nitrogen. Dipping the cutlet of fresh-cut mango in mixture solution of 1.0% (w/v) citric acid and
1.0% (w/v) calcium chloride solutions had the effect of mitigating PPO and POD activities by decreasing the
corresponding enzymatic activities to 64.01 and 48.28%, respectively. The mixture solution was the most effective for
inhibiting PPO and POD activities in comparison with 1.0% (w/v) citric acid or 1.0% (w/v) calcium chloride solutions.
The pretreated half-cut mango flesh in the mixture solution was frozen with liquid nitrogen (-196°C), packed in
polyethylene bags and then stored at -24°C for 6 months. The results showed the rise in average L* values for both
experiments. The insignificant change of C* value was detected with a slight decrease in H’ value (3.5%). The
pretreatment with mixture solution also increased the firmness (22.1%), in comparison with control sample. In fact,
the firmness in both experiments did not change throughout the storage periods. The increase in titratable acidity
(5.3%) expressed as citric acid was consistent to the decrease in pH value. The total soluble solids and reducing sugar
in treated fruit were lower than control treatments and slightly increased during storage. Treated samples had the
higher contents of total carotenoid (29.1%) in comparison with control and showed significant difference (P<0.05).
The frozen storage delayed the loss of carotenoid contents during the first 4 months which was followed by a rapid
decrease. The contents of total phenolic compounds from both experiments slightly decreased throughout the storage
period. The PPO and POD activities of the frozen mango flesh decreased during the first 4 months of storage, and then
increased. The PPO and POD activities in treated samples were significantly lower than control sample (P<0.05). The
activities of PPO and POD throughout the 6 months storage period in treated samples were decreased to 53.4 and
40.8%, respectively, in comparison to the control. The microbial count in control and treated samples during storage
ranged between 12 to 65 and 10 to 50 colonies/gram, respectively, which was lower than the maximum limit of frozen
fruit standard (less than 10° colonies/gram). Sensory evaluation of the frozen mango flesh was acceptable to panelists
and treated mango flesh scored significantly higher than the control (P<0.05).

Dipping the litchi flesh in 0.5% (w/v) and 1.5% (w/v) calcium chloride solutions had the effect of mitigating
PPO activities by decreasing the corresponding enzymatic activities to 39.85 and 40.07% whereas POD activities were
lessen by 34.15 and 32.85%, respectively. An undesirable bitterness flavor of litchi flesh was also evident after

pretreatment in 1.5% (w/v) calcium chloride solution. The treatment of litchi flesh with 0.5% (w/v) calcium chloride
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solution was chosen for subsequent cryogenic freezing with liquid nitrogen. The samples were packed in polyethylene
bags and then stored at -24°C for 6 months. The pretreatment with calcium chloride solution resulted in the increase of
firmness (16.7%), in comparison with control sample. The firmness values measured from both experiments were
relatively stable during the frozen storage. The decrease in total titratable acidity expressed as malic acid in litchi
during storage was due to the increase in pH level. The total soluble solids and reducing sugar in treated fruit were
lower than control treatments. The contents of total phenolic compounds in both experiments were rather stable
throughout the storage period. The PPO activities of the frozen litchi flesh in both experiments decreased during 4
months storage and then slightly increased. The POD activity continued to increase throughout the storage period.
The PPO and POD activities in treated samples were significantly lower than control samples (P<0.05). The activities
of PPO and POD in relation to control were decreased to 34.6 and 35.3%, respectively, during the storage period. The
microbial count in control and treated samples during storage ranged between 20 to 97 and 12 to 76 colonies/gram,
respectively, which was lower than the maximum limit of frozen fruit standard (less than 10° colonies/ gram). Sensory
evaluations of the frozen litchi flesh after thawing were acceptable to panelists. The sensory results showed that

treated litchi flesh scored significantly higher than the control (P<0.05).



