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ABSTRACT

Green mature fruits of tomato were harvested in the morning and subjected to treatments on the
same day by dipping in maleic hydrazide of different concentrations such as control (T,), 100 ppm
(T)), 200 ppm (T5,), 300 ppm (T;) and 400 ppm (T,) respectively. The fruits were stored in ambient
condition for one month, and physica] observations such as fruit weight, colour and fruit firmness
were taken at 3-day interval, whereas chemical observations such as total soluble solids (TSS), titrat-
able acidity, reducing sugar and non-reducing sugar contents were analysed at 5 days interval and
]ycopene contents estimated at the end of the experiment. Loss of fruit weight, colour change and
reduced firmness was observed in all the fruits, but the fruits with 400ppm maleic hydrazide treat-
ment showed best retention of colour as well as fruit firmness up to the end of the experiment.

Key words: Maleic hydrazide; post-harvest quality; tomato; fruit.

INTRODUCTION

Tomato (Lycopersicon esculentum) belongs to
the genus Lycopersicon under Solanaceae fami-
ly. They are harvested at different maturity stag-
es, such as green mature stage, half ripe stage
and red ripe stage depending upon their intend-
ed use. Tomatoes have a very short life span,
and thus increase in the storage life and also re-
tention of fruit quality during storage is neces-
sary for the fruits.
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A number of chemical and physical processes
take place in tomatoes during storage. The shelf
life is a period of time which starts from harvest-
ing and extends up to the start of rotting of
fruits.! Maturity stage at harvest is one determi-
nant factor for different post-harvest quality at-
tributes of tomato, that ultimately affect fruit
qualities such as soluble solid, sugar, acidity,
pH, colour and firmness both in fresh market
and processed tomatoes. Further, use of various
chemicals may have profound effect on the qual-
ity retention of tomato fruits during storage. Ma-
leic hydrazide (MH, 1,2-dihydro-3,6-
pyridazinedione; coline salt) is a growth regula-
tor that is widely used in agriculture such as an
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inhibitor of sucker development in tobacco, and
as a retardant of shoot growth in grape.? The
present experiment is carried out to determine
the effects of maleic hydrazide at different con-
centrations on the post-harvest storage quality of
tomato fruits.

MATERIALS AND METHODS
Plant materials and treatments

The experiment was conducted during Febru-
ary and March, 2015. Green mature tomato
fruits were harvested in the morning from a local
farm, and subjected for treatments in the labora-
tory of the department of HAMP, Mizoram
University, Tanhril, Aizawl. Five (5) different
treatments were given to the fruits by dipping in
solution of maleic hydrazide at different concen-
trations. They are

Ty = Control

T, = 100 ppm maleic hydrazide
T, = 200 ppm maleic hydrazide
T; = 300 ppm maleic hydrazide
T, = 400 ppm maleic hydrazide

At each treatments there are three (3) replica-
tions consisting of six (6) fruits each. The fruits
were kept in ambient condition and physical as
well as chemical observations were taken until
senescence.

Physical observations

The weight, colour and firmness of the toma-
to fruits were taken and the records maintained
at 3- day interval. Fruit weights were deter-
mined by using a digital weighing balance and
recorded every day during the experiment. The
colour of tomato fruits were observed visually,
and for ease of identification, the colours were
determined with 7 different scores as follows

Dark green 1
Light green 2
Slight colour break 3
Half Red 4
3/4th Red 5

Full Red 6
Deep Red 7

Fruit firmness were checked by light pressing
of fruits with hands, and given a firmness score
as follows,

Firm . F €))

Moderately firm : MF (2)

Less firm . LF (3
Chemical Analysis

Chemical contents of tomato fruits such as
TSS, titratable acidity, reducing sugar and non-
reducing sugar were estimated at an interval of 5
days, and lycopene content was estimated at the
end of the experiment. The total soluble solids
(TSS) content of tomato fruits were measured by
using a hand refractometer and expressed in °
Brix. Titratable acidity, reducing sugar and total
sugar contents of the tomato fruits were deter-
mined by following the methods laid by Sri-
vastava and Kumar.? Lycopene content of toma-
to fruits were estimated after extracting the pig-
ments in acetone, and transferring into petrole-
um ether phase, as also described by Srivastava
and Kumar.

Statistical analysis

The data obtained were analysed by com-
pletely randomized design. Significance and non
-significance of the variance due to different
treatments were determined by calculating the
respective ‘F’ value and comparing with the ap-
propriate value of ‘F’ at 5 per cent probability
level.*

RESULTS AND DISCUSSIONS

Tomato fruits with treatments of different
concentrations of maleic hydrazide were subject-
ed to analysis of various postharvest physico-
chemical quality characteristics during the obser-
vation. Important quality characteristics of to-
mato such as; weight, colour, firmness, TSS,
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Figure 1. Changes in weight of tomato fruits with different concentration of maleic hydrazide.

acidity, sugar content and lycopene content were
determined. Fruit ripening and senescence are
accompanied by changes in several quality as-
pects such as softening, decrease in total acidity
and increase in sugar contents, color develop-
ment, aroma production etc.’

Physical analysis

Weight

A decreasing pattern in the weight of fruits
with storage period is observed with all the treat-
ments. However, there is no significant differ-
ences in fruit weight with different doses of ma-
leic hydrazide.

Colour

As presented in Table 1, the tomato fruits
show change in colour from green to red during
different days of observation. In the first four
days of observation, colour change was observed
but was not significant with different treatments,
whereas beyond this day, the colour change was
significant with different treatments. It is ob-
served that different treatments of tomato fruits
showed increase in colour score during storage,
then after reaching their maximum score, the
score gradually decrease. Control (Ty) and T,
showed increase in colour score up to 25 DAS
(days after storage), then decreases. T, and T,
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recorded increased colour score up to 16 DAS,
then decreases, whereas T; showed increased
colour score up to 19 DAS, then after 22 DAS, it
decreased.

Eruit firmmness

The effect of post-harvest application of dif-
ferent concentration of maleic hydrazide on
firmness of tomato fruit is shown in table 2.
There was loss in fruit firmness in Ty, T, T, and
T; treatments during the entire experiment peri-
od, whereas T, recorded a slight decrease in
firmness at 4 DAS, but again increased from 7
DAS onwards and remain sufficiently firm
throughout the experiment.

Chemical analysis

Total soluble solids (TSS)

There was slight increase in TSS content of
tomato fruits during storage in all the maleic
hydrazide treated fruits and control (Table 3).
However, no significant change with different
treatments were observed.

Titratable acidity

The titratable acidity content of tomato fruits
decreased in storage with all the treatments
(Table 4). The change in acidity content does
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Table 1. Effect of post-harvest treatment with different concentrations maleic hydrazide on fruit colour of tomato

during storage.

Treatment Day Day Day Day Day Day Day Day Day Day Day
1 4 7 10 13 16 19 22 25 28 31

To 247 3.80 4.07 4.60 5.17 5.67 6.00 6.00 6.50* 6.33 6.33

T 2.97 3.83 4.00 4.60 497 5.40 543 5.50 5.50* 533 533

T2 2.30 3.37 347 4.07 4.13 4.73* 447 447 433 433 433

T3 2.70 3.83 3.73 4.67 5.03 513 5.27 5.27* 4.83 4.67 4.67

T4 2.63 3.20 3.00 3.33 3.30 3.53* 3.37 343 2.67 2.67 2.67

Cd (0.05) NS NS 0.76 0.89 0.92 0.96 0.87 0.88 1.26 1.65 1.65

SEd - - 0.37 0.43 0.44 0.46 0.42 0.42 0.61 0.79 0.79

*Score on a scale of 1-7.

Table 2. Loss of fruit firmness as affected by post-harvest treatment with different concentrations of maleic hydra-
zide on tomato fruits during storage.

Treatment Day Day Day Day Day Day Day Day Day Day Day
1 4 7 10 13 16 19 22 25 28 31

To 1.10 133 1.53 1.67 1.47 1.67 1.80 2.10 2.33 2.00 2.33

T 1.13 1.30 133 1.53 133 147 1.63 1.97 2.00 2.00 2.00

T2 1.10 1.30 133 1.40 1.30 1.40 140 1.53 1.50 1.67 2.00

T3 1.17 137 143 1.60 1.63 1.63 1.70 1.97 1.83 2.33 2.33

T4 1.17 137 1.20 1.20 1.07 1.20 1.00 1.10 1.33 1.00 1.00

Cd (0.05) NS NS NS 0.29 0.34 0.33 0.54 0.57 NS 0.62 0.62
SEd - - - 0.14 0.16 0.16 0.26 0.27 - 0.30 0.30

Table 3. Effect of post-harvest treatment with different concentrations of maleic hydrazide on TSS (0Brix) of toma-

to.

Treatments

Total soluble solids (°Brix)

5 DAS 10 DAS 15 DAS 20 DAS 25 DAS 30 DAS
To 4.90 5.00 5.07 5.10 5.10 5.17
T 493 4.90 5.03 5.00 5.00 5.03
T2 497 5.00 497 5.03 5.03 5.07
T3 497 5.00 5.00 5.00 5.00 497
T4 493 497 493 493 497 5.00
Cd (0.05) NS NS NS NS NS NS
SEd - - - - - -
Table 4. Effect of post-harvest treatment with different concentrations of maleic hydrazide on titratable acidity (%)
of tomato.
Treatments 5 DAS 10 DAS 15 DAS 20 DAS 25 DAS 30 DAS
To 1.28 0.70 0.61 0.49 0.36 0.27
T 0.87 1.08 0.81 0.70 0.61 0.34
T2 0.89 0.72 0.70 0.61 049 0.34
T3 0.72 0.68 0.83 0.68 0.62 0.51
T4 1.10 0.79 0.72 0.63 0.46 0.34
Cd (0.05) 0.29 NS NS NS 0.15 0.14
SEd 0.14 - - - 0.07 0.07

209



Effect of different concentrations of maleic hydrazide on the post-harvest life of tomato fruits

Table 5. Effect of post-harvest treatment with different concentrations of maleic hydrazide on reducing sugar con-

tent of tomato fruits.

Treatments 5 DAS 10 DAS 15 DAS 20 DAS 25 DAS 30 DAS
To 2.60 2.89 4.18 4.95 345 3.06
T 3.03 3.49 4.07 449 4.10 3.13
T2 2.79 3.05 437 4.80 4.13 4.12
T3 2.47 3.70 437 4.83 3.97 3.80
Ta 2.59 3.19 4.10 4.60 3.80 3.15
Cd (0.05) NS NS NS NS NS 0.80
SEd - - - - - 0.38

Table 6. Effect of post-harvest treatment with different concentrations of maleic hydrazide on total sugar content

of tomato fruits.

Treatments 5 DAS 10 DAS 15 DAS 20 DAS 25 DAS 30 DAS
To 3.66 432 5.57 7.13 5.49 4.16
Ty 4.30 4.96 6.35 6.32 5.35 4.61
T 444 430 5.82 7.16 6.35 5.71
T3 3.89 592 5.98 6.74 5.85 4.67
Ta 3.66 4.65 6.22 7.10 6.16 5.10
Cd (0.05) NS NS NS NS NS NS
SEd - - - - - -

not show significant differences with different
treatments up to 20 days after storage (DAS),
however, at 25 DAS there was significant differ-
ence in T; and T, and at 30 DAS significant
difference was again observed at Ts as compared
to control. Wills et al’ also mentioned that the
amount of organic acids usually decreases dur-
ing maturity, as organic acids are substrates of
respiration.

Reducing sugar

The reducing sugar contents of tomato fruits
increased during storage up to 20 DAS, then
decreased in all the treatments (Table 5). The
difference with different treatments were not
significant up to 25 DAS, and at 30 DAS the
treatment T2 showed significant difference com-
pared to control. The increase in reducing sugar
with the progress of ripening as well as storage
time was due to the degradation of starches to
glucose and fructose by the activities of amylase
and maltase.’The increase in reducing sugar
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could also be attributed to enzymatic conversion
of starch to reducing sugar.

Total sugar

The total sugar content of tomato fruits also
increased upto 20 DAS, then decreased in most
of the treatments, with an exception of T, that
showed highest total sugar content at 15 DAS
that decreased gradually (Table 6).

In general, produce with a higher rate of res-
piration ripens faster and has a shorter shelf life
than produce with a lower respiration rate. The
metabolic activity of the tissue can be monitored
through the respiration rate.” Accordingly, the
rate of change in total sugar could be an indica-
tion of rate of respiration in the fruit. Further,
the respiration rate gives an indication of the
rate of breakdown of respiratory substrates such
as starch, sugars and organic acids.®

Lycopene content
Lycopene contents were estimated at the end
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of the experiment, i.e. 30 DAS, and the differ-
ences compared as shown in Table 7. Here, the
fruits of control showed highest lycopene con-
tent, whereas the maleic hydrazide treated fruits
showed comparatively lesser contents of lyco-
pene with increasing level of Maleic Hydrazide
concentration, and the highest concentration
among the treatments, i.e., T4 showed apparent-
ly very less lycopene content.

From the physical observation, loss of physi-
cal weight of the fruits were observed in all the
treatments and control. Colour change and loss
of fruit firmness was also observed in most of the
treatments and control, however, T, (400 ppm
maleic hydrazide) showed apparently very less

Table 7. Effect of post-harvest treatment with different
concentrations of maleic hydrazide on lycopene con-
tent of tomato fruits.

Treatment Lycopene
TO 29.44
T1 18.36
T2 12.03
T3 4.85

T4 0.66
Cd ( 0.05) NS
SEd -

colour change, as well as the fruits remain suffi-
ciently firm even after 30 days of storage.

From the chemical analysis, it is observed
that the TSS contents slightly increased, titrata-
ble acidity decreased, the reducing and non-
reducing sugar contents increased up to 20 DAS,
then decreased with storage time. And there was
marked difference in the lycopene content of
tomato fruits with different treatments, after 30
days of storage, and the fruits with 400 ppm of
maleic hydrazide (T,) contains the least lyco-
pene content which signifies least colour change
with storage. This agrees with our colour score
in the physical observation, where apparently
very less colour change was observed up to 30
days of storage of the tomato fruits.

CONCLUSIONS

With increase in storage time, increase in
TSS, reducing sugar and total sugars, as well as
decrease in titratable acidity were observed in
tomato fruits, while marked differences in the
lycopene contents of the tomato fruits were ob-
served when treated with different concentra-
tions of maleic hydrazide. Tomato fruits treated
with 400 ppm of maleic hydrazide showed best
retention of colour and fruit firmness as com-
pared to all other treatments as well as untreated
fruits in the present experiment.
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