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Abstract: An attempt has been made to treat Sensation mango fruits with
10 mmol.-L-! boric acid with the aim to see whether boric acid has some
effect on delaying ripening process, especially those ripening associated
changes. Results obtained during a 8-day ripening period have shown that
(D in boric acid treatment fruits didn’t lose fresh weight so drastically as
in control,so did the chlorophyll content in the skin,® boric acid treated
fruits were higher in activity of pectin methyl esterase (PME) and poly-
galacturonase (PG) than control with PME peak coming 2 days earlier
than that of PG and ® boric acid. lowered respiratory activity of the fruit
as compared to conirol with no effect on total sugar content in the pulp.
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Mango (Mangifera indica) is one of the fruits that have a short sheif life. How
to delay the process of ripening is of interest to plant physiologists and horticul-
tarists. Efforts have been mabe to delay ripening associated changes of the fruit
by means of chemicals so that the shelf life could be extended in Kinnow mand-
arin fruits!', bananaf?l, mangol®*! and appiel®]. But till now no report on the
effect of boric acid on ripening mango fruit has been read. Boric acid was repo-
rted to improve fruit quality in guaval®?), mandarinf®], applel®l, beri!®l and
mangol!’2] when applied to fruit trees singly or in combination with other che-
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micals/fertilizers. Therefore, its effect on the ripening fruit of mango cv. Sen-
sation, particularly in ripening associated physiological and biochemical changes,
was studied.

1 Materials and Methods

Mature, unripe Sensation mango fruits were obtained from the Division of
Horticulture, IARI and treated with 10 mmol-L-! boric acid and water by vacuum
infiltration for 1 min followed by a 10-min soak. After treatment,the fruit were
dried and kept in open trays in a room at a day/night temperature of 261+1)%C,
three of which were used for recording loss in fresh weight and measurement of
respiration every day during ripening. At the same time, chlorophy!l content in
the skin, total sugar content, free amino {acid (FAA) content and the activity
of enzymes viz. pectin methyl esteraes (PME) and polygalacturonase (PG) in the
pulp were estimated every other day in three replications.

An Infra Red Gas Analyser (ADC-225-MK 3/WA 161, England) with a spe-
cially designed chamber was used for the measurement of respiration, which was
expressed as pmole of CO, released per gram of fresh weight per hour. Chlorop-
hyll content was done by means of Arnon’s method{'*} and expressed as mg of
chlorophylls ‘a’ and ‘b’ per gram of fresh weight., The method described by Lee and
Takahashil'*) was adopted in the determination of FAA expressed as pmole of
glycine equivalent per gram of fresh weight, In the estimation of total sugar
content, which was expressed as mg of sucrose equivalent to total carbohydrate
per gram of fresh weight,the method suggested by Upmeyer et al.l'®] was follow-
ed. PME activity was estimated according to Rouse and Atkins{'® and expressed
as enzyme activity unit per gram of fresh weight per miniute. PG expressed as
mg of glucose equivalent released per gram of fresh weight per hour was assayed
by the modified method of Hobson{'’} and the method described by Hodge and
Hofreiterf'1,

2 Results and Discussions

Results obtained during a 8-day ripening process on the parameters mentionep
above were shown in Figs. 1~7.

Generally speaking, there was a continuous loss in fresh weight and chioro-
phyll content as ripening advanced in Sensation in both control and two treat-
ments. But the fruit treated with boric acid didn’t lose weight (5.27%) so much
as that in water treatment (7.38%). Control lost weight almost twice (9.83%) ag
much as boric acid treatment. Chlorophyll content in the treatment of boric acid
decreased less than control and more than water treatment. That means the fruit
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treated with boric acid became yellow faster than water treatment but slower than
control (Figs1~2),
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Fig. 2 Chlorophyll content in the skin of Sensation mango

Changes in FAA seemed to be a little bit unusual, After harvest FAA decr
eased for 4~6 days followed by an increase. Boric acid treatment didn’t increase
as drastically as water treatment, which indicates that increase in cell water
content to some extent helps the conversion (hydrolysis) of protein to free amino
acids (Fig. 3).

Total sugar content in the pulp increased with ripening followed by a fall
when the fruit was over ripe. The fruit treated with boric acid seemed to have
a high sugar content compared to control and water treatment with control being
lowest (Fig. 4).

Respiratory activity of the fruit increased with ripening. Boric acid treatment
was more effective in lowering respiration of the ripening fruit than water treat:
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ment, both of which had some effect in comparison to control (Fig. 5).
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Fig. 5 Respiratory activity in Sensation mango
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PME is responsible for the deesterification of pectin required before PG starts
the depolymerization of pectins associated with fruit softeningf!®l, The peak of
PME activity occurred on 6th day after little change in the first 4 days. The
fruit in the treatment of boric acid had a higher PME activity peak than control,
Water treatment lowered the activity of this enzyme during the ripening. It ap-
pears that the peak of PME coincided with that of total sugar,whereas, when FAA
had a relatively low value. It’s quite possible that around the 6th day much pro-
tein was involved in the synthesis of this enzyme. In lowering the activity of
PG, boric acid treatment and water treatment bad no effect. PG activity had little
change in the first 6 days in both treatment and control. Thereafter there was a
sharp increase, which seemed to coincide with the climacteric rise in respiration.
The peak of PME activity was observed at least 2 days in advance of that of PG
activity, which is similar to the result obtained in other 3 varieties of mango
fruitst*1 (Figs. 6~7).
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Fig. 6 Pectinmethylesterase activity in the pulp of Sensation mango
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Fig. 7 Polygalacturonase activity in the pulp of Sensation mango
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In conclusion, boric acid treatment of mango fruit has some effect on loss in

fresh wight and chlorophyll content in the skin and on lowering respiratory ac-
tivity in terms of delaying ripening. Water treatment is also a method feasible.
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