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ABSTRACT

The present experiment entitled “Effect of post-harvest treatments on nutritional parameters changes in
banana during ripening under different storage conditions” was carried out during 2009-2010 at the
Department of Fruit Science and Post Harvest Technology, ASPEE college of Horticulture and Forestry,
Navsari Agricultural University, Navsari, with six different treatments viz., storage at ambient temperature
(control), pre-cooling at 130C and 95% RH for 30 minutes and then storage at at 14°C and 95% RH and
dipping in Ethrel @ 500, 1000, 1500 ppm for 10 seconds and storage at ice placed condition for seven days.
The experiment was laid out in Complete Randomized Design with four repetitions. After 13" day of
storage, it was observed that total soluble solids (TSS), total sugars, reducing sugar and non-reducing sugar,
titrable acidity were increased gradually day by day in T3 (Storage at 14°C and 95% RH) treatment during

storage upto 37" day.

On the other hand, the starch content of fruit gradually decreased day by day from 13" up to 37" day.
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INTRODUCTION

Banana (Musa paradisica L.) is a large
herbaceous perennial monocotyledonous and
monocarp plant which belongs to family Musaceae.
Banana could be considered as “poor man’s
apple’’. At present in Gujarat state, total area under
mango cultivation is about 3.168 lakh ha lakh ha
with a production of about 58.223 lakh MT [1].
Banana is a rich source of vitamin A and fair
source of Vitamin C, B and B1l. After the
introduction of Grand Nain (Musa AAA) it is
getting popularity and approx. 80-90% Basrai
cultivation has been replaced. Banana is cultivated
in the districts of Bharuch, Surat, Anand, Narmada,
Junagadh, Vadodara, Navsari and Valsad because
of favorable agro-climatic conditions and abundant
supply of irrigation water through well and canal.

The post-harvest loss of banana is 25 to 30 % due
to improper handling and lack of storage facilities.
Similarly, the post harvest technology have been
developed to ripen the fruits as cold storage
facilities are also used biochemical changes which
undergo during the storage life of banana fruits
either at ambient temperature vis-a-vis may hasten
or delay with treatments [2]. Standard use of
chemicals, most probably ethrel dipping is not
uniform and varies with demand and supply and
affects the fruit quality including shelf life. The
changes in carbohydrates, pectic substances and

tannin, acids, pigments, volatile materials, amino
acids, enzymes and vitamins are important.

MATERIAL AND METHODS

The present investigation was carried out
at the Department of Fruit Science and Post
Harvest Technology, @ASPEE College of
Horticulture and Forestry, Navsari Agricultural
University, Navsari during 2009 — 2010. The stage
of harvesting was determined on the basis of
number of days after inflorescence emergence.
Based on the above criteria in cv. Grand Nain
(Musa AAA) 75 days after shooting were 75%
maturities for harvesting the fruits.

The separated hands from fruit bunch were kept in
cold storage at 14°C and 95% RH, pre cooling at
13°C and 95% RH for 30 minutes and storage at
ambient temperature. The fruits were dipped in
ethrel @ 500, 1000, 1500 ppm for 10 seconds and
were stored at ice (8 kg/day) placed conditions for
seven day, while control fruits were stored at
ambient temperature.

On every sampling day i.e. on alternate
day from 1st to 13th day and upto 37th day, one
finger was sampled from the middle portion of the
third hand and utilized for chemical analysis. All
the observations for physical parameters were
recorded at the interval of alternate day till the
fruits were ripened.
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Treatments details

Sr.no. Treatments

1 T, Storage at ambient temperature (control).

2 T, Pre-cooling at 13°C and 95% RH for 30 min. and then storage at
ambient temperature.

3 T,  Storage at 14°C and 95% RH.

4 T, Dipping in Ethrel 500 ppm for 10 seconds and storage at ice (8
kg/day) placed condition for seven days.

5 Ts Dipping in Ethrel 1000 ppm for 10 seconds and storage at ice (8
kg/day) placed condition for seven days.

6 Te Dipping in Ethrel 1500 ppm for 10 seconds and storage at ice (8

kg/day) placed condition for seven days.

RESULTS AND DISCUSSION

The data pertaining to the total soluble solid (%)
and total sugar (%) as affected by different post
harvest treatments are presented in Table -1.

The total soluble solids and total sugar content of
banana fruit was not significantly affected on 1%
day of storage, while it was significantly increased
from 3" to 13" day of storage.

The maximum total soluble solids and total sugar
content at 3and 5" day of storage was observed in
Te treatment which was at par with Ts and T,
treatments. On 7" and 9™ day of storage was found
in treatment Ts which was at par with T, and Tg
treatments. On 11" day of storage, treatment T,
significantly recorded maximum which was at par
with T, treatment (control). While on 13" day of
storage had the maximum in treatment T, over rest
of the treatments.

On the contrary, minimum total soluble solids and
total sugar content, on 3", 5" 7™ 9" 11" and 13"
day of storage, was recorded in T3 treatment.

After 13" day of storage, the data (Table-4)
revealed that total soluble solids and total sugar
content of fruits of T5 treatment exhibited higher
values during the storage period up to 37" day.
Whereas, the total soluble solids content, of the
fruits under other treatments viz., T, Ts, T4, T, and
T, (control) were not recorded due to loss of shelf
life.

Increasing trend in total soluble solids, this might
be due to consequences of release of sugars by the
hydrolysis of starch reserved during the post-
harvest storage, leading to slow rate of respiration,
oxidation and ripening process.

Significant increase in total sugar content was
observed in Tj treatment. The ripening of banana
like the hydrolysis of starch and accumulation of

sugar untreated bananas ripen slowly and
irregularly. An exogenous application of ethylene
formulation like ethrel triggers ripening and
endogenous ethylene production.

The data pertaining to reducing sugar (%) and non-
reducing sugar (%) content of fruit recorded at
alternate day intervals upto fully ripened stage of
banana fruit in are presented in Table -2.

The present observations are in conformity with the
results reported by [3] who revealed that ethylene
treated bananas possessed significantly greater total
soluble solids than untreated bananas.

There was no significant effect of any treatment on
reducing sugar and non-reducing sugar content at
1% day of storage, while reducing sugar was
significantly increased from 3™ to 13" day of
storage.

Significantly the maximum reducing sugar and
non-reducing sugar content on 3 and 5" day of
storage was recorded in Tg treatment, which was at
par with Ts and T, treatments. On 7™ day of fruit
storage, maximum reducing sugar and non-
reducing sugar was observed in Ts treatment which
was at par with Tgand T, treatments. On o day of
storage, significantly maximum was observed in Ts
treatment which was at par with T,4, Tg, T, and T,
treatments. On 11" and 13" day of storage,
significantly maximum reducing sugar and non-
reducing sugar was observed in T, treatment which
was at par with T, (control).

Whereas, minimum reducing sugar and non-
reducing sugar was recorded on 3" 5" 7" o™ 11
and 13" day of storage.

After 13" day of storage, it is clearly seen from the
data given in (Table- 4) that reducing sugar and
non-reducing sugar gradually increased in Tj
treatment during storage upto 37" day. Whereas,
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the fruits under other treatments Tg, Ts, T, T and
T1 (control) were discarded due to early ripening
and loss of shelf life.

Ripening process was enhanced
in all the treatments except the fruits stored at 14°C
and 95%RH. The level of endogenous ethylene and
higher ambient temperature might have hastened
fruit ripening resulting into increase in reducing
sugar content. During ripening increase in the
respiration rate might have converted starch into
sugars.

[4] and [5]who reported that pre-
cooling treatment gave minimum reducing sugar
percentage as compared to without cooling
treatment in guava fruits.

Increase in non-reducing sugar is
because of increase in respiration rate and
enzymatic activity in control as well as in ethrel
treated fruits.

The data recorded to titrable acidity (%)noted at
alternate day intervals upto fully ripened stage of
banana fruit are presented in Table-3.

The titrable acidity and moisture of fruit was not
significantly influenced on 1% day of storage, while
it significantly decreased from 3" to 13" day of
storage.

The lower titrable acidity on 3", 5™, 7" and 9" day
of storage was recorded in T3 treatment which was
at par with T, treatment. On 11" day of storage was
observed in T3 treatment which was followed by Ts
treatment. While on 13" day of storage, it was T
treatment which was at par with that of Ts and T,
treatments.

On the other hand, the titrable acidity increased
during storage in various treatments on 11" and
13™ day of storage was observed in T, treatment
(control).

On the other hand, after 13" day of storage, it is
quite apparent from the data (Table-4) that further
extending the period of storage upto 37" day,
titrable acidity of banana fruit increased in T;
treatment over rest of the treatments. Whereas, the
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