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Abstract

A study was carried out in entitled “To evaluate the effect of different pre-chemical treatments and
packing materials on the fruit quality of Mosambi (Citrus limetta)” at the Agricultural laboratory of
Sant Baba Bhag Singh University, Jalandhar, Punjab (India) during the year 2020. Completely
Randomized Design (CRD) with 3 replications and 10 treatments was constructed for the present study.
Fruits were pre-treated in hot water (55 °C) was given for 1 minute. Then, fruits were air dried and
packed in packaging films viz. high-density polyethylene (HDPE) and other packaging materials, Low-
density polyethylene (LDPE) with or without perforations) and sealed with an electronic sealing system
after being dehumidified. Additionally, chemically viz. 2, 4-dichlorophenoxyacetic acid (2, 4-D) and
gibberellic acid (GA3), prepared fruits were also kept at (ambient) room temperature. For analyzing,
fruit samples were collected for various quality parameters after 7 days of interval of storage (0, 7™,
14, and 21™M). The results revealed that among the different treatments T4 (HDPE perforated) treatment
was superior for characteristics like phenol content, TSS, total terrible acid, total sugars, reducing
sugars, and non-reducing sugars, as compared to other treatments studied. On the other hand, fruit pH
and ascorbic acid were observed better in Te and T3 respectively. It was concluded that the use of
HDPE perforated packaging material might be an effective and economical treatment for improving the
quality of Mosambi fruit.
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1. Introduction

Mosambi (Citrus limetta) belongs to the Rutaceae family which is a self-pollinated fruit crop
and can be grown successfully in both tropical and sub-tropical areas. Citrus limetta is the
result of the cross between citron (Citrus medica) and bitter orange (Citrus x aurantium) [,
Citrus fruits are low in salt, fat, and cholesterol but high in minerals (potassium, calcium,
phosphorus, magnesium, copper), vitamins (C, B1, B2, B3, B5, B6, B9), fiber, and
phytochemicals (carotenoids, phenols, including flavonoids, coumarins, limonoids, alkaloids,
and essential oils) all of which have been shown to reduce inflammation when taken alone or
in combination with nervous system disorders, heart disease, and even cancer 31, Citrus is
one some of the most widely grown fruit crops in the international with an annual worldwide
production of 102 MT approximately and in India region under citrus cultivation is 973
thousand hectares with an annual production of 122 lakh MT during 2018-19. " In
harvested fruits, loss in water vapour, results in shrinkage with peel, turgidity reduction, and
lowered resistance to gas diffusion, resulting in negative consequences with the taste and
flavour . To reduces post-harvest losses and enhancing the keeping quality of citrus fruits,
different post-harvest treatments play a vital role. Therefore, this current work was evaluated
the effect of different pre-chemical treatments and packing materials on the fruit quality of
Mosambi.

Methods and Materials

The experiment was conducted in a Completely Randomized Design with three replications
and 10 treatments for analyzing the effect of different pre-chemical treatments and packaging
material on qualitative traits of Mosambi in the laboratory of Punjab Agro. Juice Itd.
Hoshiarpur FSSC LIC No. 10014063000386 and at Lal Path lab, Nandachor in December
2020.
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The total number of treatments were analyzed for 7 days of
intervals (0, 7, 14", and 21™). Pretreatment of hot water
(55 °C) was given for 1 minute. Then treated fruits were air
dried and packed in packaging films viz. high-density
polyethylene (HDPE) and other packaging materials, Low-
density polyethylene (LDPE) with or without perforations)
and sealed with an electronic sealing system after being
dehumidified. Chemically viz. 2, 4-dichlorophenoxyacetic
acid (2, 4-D) and gibberellic acid (GA3), prepared fruits
were also kept at (ambient) room temperature. The fruits
samples were chopped with stainless steel knife and sample
was pulped with pestle and mortar using distilled water for
analyzing for biochemical characteristics viz. Fruit pH,
Phenol content, total soluble solids (°Brix), Total titratable
acidity (%), total sugars, reducing sugars, non-reducing
sugars, and ascorbic acid. Therefore, present investigation
was conducted with 10 different treatments viz., T1 (LDPE),
T, (LDPE perforated), T3 (HDPE), T4 (HDPE perforated),
Ts (Cold storage), Te (Treated with 2,4-D 50 ppm (without
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packaging)), Tr (Treated with 2,4-D 100 ppm (without
packaging)), Ts (Treated with GA3 50 ppm (without
packaging)), To (Treated with GA3 100 ppm (without
packaging), To (Control).

Results and Discussion

The analysis of variance revealed significant differences
among all the treatments and traits under the study. Data
evaluated on the effect of different pre-chemical treatments
and packing materials on the fruit quality of Mosambi.

FRUIT pH

The minimum pH recorded in refrigerated storage (Ts)
compared with all treatments such as for low-density
polyethylene (T:) packaging and for fruit pre-chemically
processed 2, 4-D 100 ppm (T7), was the minimal value
observed presented in Fig. 1. The maximum pH all through
the test was recorded in the control (To). Sushma also
studied that fruit pH fluctuated all through storage [61,
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Fig 1: Effect of different treatments on pH of fruit

Phenol content

The data from this phenol test showed that the phenol value
increased with increasing storage time. The results showed
that random and differential treatments had a significant
effect on phenol levels in mosses on the last day or end of
storage. In packaging materials, perforated high-density

polyethylene (T4) has a phenol content value of at least 250
compared to other equipment. The maximum value of
phenol turned into shown in control (To) 543 as shown in
Fig 2. Ingle also said that the end result which are treated
with the 2, 4-D chemical were effective in reducing the
phenol content in citrus (€1,
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Fig 2: Effect of various treatments on the phenol content of fruit
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Total soluble solids (TSS)

According to the results of this analysis, the total soluble
solids (TSS) increase as the storage time increases, as
shown in Fig 3. Significantly minimum value of 10.2 °Brix
of total soluble solid was recorded in high-density
polyethylene with perforation (T4) at the end day of storage.
Whereas, the maximum value of TSS recorded in control
(To). Rab et al. I said that rapid growth in TSS at some
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stage in storage because of the decrease in acidity and this
affected the TSS of the fruits. Saltviet [ stated that fruits
full of perforated high-density polyethylene at low
temperatures confirmed low TSS levels due to the fact fruit
packaging of decreased the respiratory and dehydration, it
will greater effective while packed fruits stored in low
temperatures.

Weight (g)
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Fig 3: Effect of various treatments on TSS of fruit

Total titratable acid (%)

Data pertaining to treatment means showed that the utmost
worth of TTA was recorded in perforated high-density
polyethylene (T.). Minimum values were recorded within
the control (To) compared to any or all treatments presented
in Fig 4. Echeverria and Villach investigated that the
decrease in TTA throughout storage might be caused by

fruit respiration through the employment of organic acids,
resulting in quicker fruit ripening ©l. Vines and Ober Bacher
said that [HDP] packaging is more effective or useful for
holding the quantity of acid at low temperatures as a result
of the changed atmosphere in polythene limiting the
respiration rate (€1,
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Fig 4: Effect of different treatments on the total Titrable acid

Total sugar

To maintain good fruit quality, it's necessary to prevent the
expansion of total sugar. The data shown in Figure 5
indicates that the fruits treated with completely totally
different treatments had a significant impact on the total
sugar of mosambi fruit. The perforated high-density
polyethylene (T4) packaging material has a minimum value

(10.4%) compared to any or all different treatments. The
maximum (12.9%) recorded total sugar value was achieved
in unprocessed fruit (To) compared to additional processed
fruit. Keditsu investigated that high sugar content was noted
within the controls because of moisture loss and reaction of
starch (polysaccharide) to sugar (monosaccharide) in citrus
fruit (Kinnow mandarin) (24,
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Fig 5: Effect of different treatments on the total sugar of fruit

Non-reducing sugar

The minimal value (4.2%) of non-reducing sugar was
recorded in HDPE perforated (T4) and the maximum value
(6.5%) was recorded in control (To) compared to other
treatments shown in Fig 6. Ali supports the current results,
stating that the drop in non-reducing sugar may be attributed

to the conversion of non-reducing sugar to reducing sugar
(1, Kaur also stated that a rapid decrease in non-reducing
sugar might to ambient conditions because temperature in
ambient conditions remains high compared to recommended
storage and advanced temperature lowers the relative
moisture results in a high transpiration rate or water loss [,
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Fig 6: Effect of different treatments on the non-reducing sugar of fruit

Reducing sugar

A small amount of sugar reduction (5.2%) was recorded on
packaging made of high-density polyethylene with
perforation (T4) and a higher rate (6.4%) of sugar reduction
was recorded in control (To) compared to all treatments
shown in Figure 7. Jawanda studied the reason behind the
rapid increase in reducing sugar might be respiration which
results the dehydration of the juice content of fruit and the
conversion of polysaccharides into monosaccharides !,

Ascorbic ACID
Based on this study, it was investigated that ascorbic acid in

~94 ~

the fruit decreased with late-term growth and all different
treatments had a significant effect on the ascorbic acid
content in Mosambi fruit presented in Fig 8. It was analyzed
that high levels of ascorbic acid (45) was found in high-
density polyethylene (Ts). However, the minimum value
(36) was recorded in control (To). The findings are currently
supported by Das and Desh, Mapson, and Gimnez [ & 12
suggesting a decrease in ascorbic acid may be due to
oxidation of ascorbic acid in dehydro ascorbic acid ascorbic
acid with the enzyme ascorbinase. Similar results were also
reported by Tarkase and Desai 1 in mosambi.
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Fig 7: Effect of different treatments on the reducing sugar of fruit

Conclusion

It is concluded that among all treatments, T, (HDPE
perforated) gave better results in traits like phenol content,
TSS, total terrible acid, total sugars, reducing sugars, and
non-reducing sugars, as compared to other treatments
studied. On the other hand, fruit pH and ascorbic acid were
observed better in Te and T3 respectively. As a result of the
above discussion, it was suggested that the use of HDPE
perforated packaging material might be an effective and
economical treatment for improving the quality of Mosambi
fruit.
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