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Abstract

The research study titled "Studies on the Shelf Life of Green Pepper (Capsicum annuum) Under Different Organic Packaging Materials" was
carried out in the laboratory at ITM University, Sitholi Gwalior (M.P).

This study investigates the shelf life of green pepper (Capsicum annuum) when stored under various organic packaging materials. With
increasing consumer demand for sustainable and environmentally friendly packaging, this research aims to evaluate the effectiveness of
different organic materials in preserving the sensory and nutritional quality of green peppers. Nine different organic packaging treatments
were applied to green peppers, each with three replications, to assess their impact on shelf life. Parameters such as color, texture, flavor, and
overall freshness were monitored throughout the storage period. Additionally, changes in nutritional content, weight loss, and microbial load
were analyzed. The results indicate that certain organic packaging materials significantly extended the shelf life of green peppers while
maintaining their quality compared to conventional packaging. Notably, packaging materials that allowed for moderate moisture regulation
and gas exchange were most effective in preserving the peppers' sensory attributes. This study provides valuable insights into sustainable
packaging solutions that could benefit both consumers and producers by reducing food waste and promoting the use of biodegradable
materials in the food industry. The findings indicated that the packaging materials can determine the lifespan of capsicum (Capsicum

annuum). Transparent polythene (Ts) emerged as the best treatment among all.
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Introduction

Capsicum, commonly known as pepper, encompasses a
diverse subfamily of the Solanaceae family. Originated from
Americas, they are now cultivated worldwide for their
culinary, medicinal, and ornamental values. The genus
includes a variety of species such as Capsicum annuum,
Capsicum frutescens, and Capsicum chinense, which
produce fruits varying widely in shape, size, color, and
pungency. These fruits, often referred to as chili peppers,
bell peppers, or sweet peppers, have become integral to
numerous cuisines globally, contributing to both flavor and
nutritional value. Capsicum fruits are rich in vitamins,
particularly C and A, and contain variety phytochemicals,
including capsaicinoids, carotenoids, and flavonoids.
Capsaicinoids, responsible for the pungency of chili
peppers, have garnered significant attention for their
potential health benefits. These compounds exhibit anti-
inflammatory, antioxidant, and analgesic properties, which
have been linked to reduced risks of continous sickness
related to heart, cancer and IDDM, color of peppers and
offer antioxidant benefits, enhancing immune function and
protecting against cellular damage.

Capsicum  cultivation  holds  substantial ~ economic
importance, particularly in regions where pepper farming is
a major agricultural activity. The global demand for
capsicum, driven by both fresh and processed markets, has
led to extensive research on improving Yyield, pest
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resistance, and fruit quality. Advances in agricultural
practices, breeding techniques, and biotechnology have
aimed at enhancing the productivity and sustainability of
capsicum cultivation. Moreover, the economic value of
capsicum extends beyond agriculture into industries such as
pharmaceuticals, cosmetics, and food processing. Some of
these plants are used as spices, vegetables, or drugs. The
fruit of Capsicum plants have a variety of names processing.
Some of these plants are utilized for flavouring, foods, or
medications. The Capsicum plant's fruit is known by many
different names. In Britain and the United States, they are
commonly referred to as long peppers, jalapeno or cayenne
peppers, or simply pepper. The temperate variant is known
as bell pepper in UK and the USA, capsicum in New
Zealand and Australia, and paprika in some other places.
Capsicums emerged in USA and are now grown all over the
world. Despite being used extensively, its utilization and
significance remains a continuous need for research to
address various challenges and explore untapped potential.
This thesis aims to investigate several key aspects of
capsicum, including genetic diversity, phytochemical
composition, and potential health benefits. Through this
comprehensive investigation, the thesis aims to contribute to
the understanding of capsicum's genetic diversity,
phytochemical richness, and health-promoting properties,
while also addressing the practical aspects of its cultivation
and utilization. Such behaviors are detrimental to health care
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(Ravi et al. 2011) %1, There is a pressing demand for
reliable science that lowers diaphoresis and insubstantial
drope of aqua during keeping stage.

Colorful capsicums are in high demand in metropolitan
marketplaces. The need is primarily motivated by the
accommodation and dining sectors. Based on the variety and
time of year, conventionally cultivated green capsicum
normally produces 20-40 tons/ha in 4-5 months. Green and
colored capsicums may be farmed in domes over 7-10
months, delivering approximately 80-100 t per hectare. The
practice of protected agriculture has a number of benefits
including increased output and production, an improved
growing environment for plants, safety from severe weather
and severe temperatures, and reduced harm from bug
disease and pest infestations. Aids in continuous production
throughout the year while boosting production by a couple
of times. Capsicum types are mostly distinguished by their
ripe hue, they may vary to different hues. When choosing a
crop variety, consider whether it is immune to diseases,
delivers a greater quantity of fruit, provides a more even
vegetables, or is better suited for present market needs. The
crops may be cultivated all the time in covered facilities
with adjustable climate and humidity ratio (RH). The perfect
climate for this crop is 25 to 30 degrees Celsius during
daylight hours and 18-20 °C at late hours, with a moisture
content of between fifty and sixty percent. Fruit
development is impacted by conditions that exceed 35 °C or
dip below 12 °C.

Modified atmosphere packaging and low ambient
preservation extend the lifespan of fruits and vegetables
wrapped in plastic films by combining the natural
respiration process of the produce with the regulated flow of
gases within the container. Peppers benefit marginally from
this method (Ismael et al., 1995) [l Maintaining a
moderate atmospheric pressure between 2 and 5 percent for
peppers and between 3 and 5 percent for jalapefios slows
maturation and respiration during transit and storage while
also slightly improving freshness. However, at a
temperature of 10 degrees Celsius, elevated levels of carbon
dioxide can cause calyx discoloration, skin cracking, fading,
and shrinking in spicy peppers. When the atmosphere is
maintained at 5-9 °C for approximately three to four weeks,
with an average relative humidity of around ninety percent,
the quality of the produce is better preserved. The study,
titled "Studies on the shelf life of green pepper (Capsicum
annuum) under different organic packaging materials" was
performed at ITM's Horticulture department research lab
University in Gwalior (MP).

Materials and methods

The present section discusses the components and
techniques used in the continuing experiment on ‘the shelf
life of green pepper (Capsicum annuum) in different
sustainable packaging supplies’. The research was carried
out at the ITM University Experimental Center in Gwalior,
Madhya Pradesh. The investigation relied heavily on several
research approaches. The resources and methods used are
highlighted the one that follows:

Trial site
The trial was conducted at the Research lab., ITM
university, Gwalior (M.P).
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Experimental details

The research study was set up in CRD with three different
runs. Each copy included nine approaches with varying
wrapping type such as plastic box, brown bag, transparent
polythene, paper straw, cotton, tissue, butter paper and
banana leaf.

Details are given below:

Crop: Green pepper (Capsicum annuum); layout:
Completely Randomized Design; Replications: 03;
treatments: 9; total amount of treatment: 27

Treatments details

To: control

T Plastic box

Ts: Brown bag

T4: Transparent polythene
Ts: Paper straw

Te: Cotton

T7: Tissue paper

Ts: Butter paper

To: Banana leaf

3.4 Observations recorded

During the experimentation period, data were collected on
various parameters and subdivided into different categories
according to standard procedures.

Physical parameters (measured at zero, three, six, nine,
& twelve days after preservation)

Fruit Weight (g)

The average weight of the fruit was calculated after the final
picking. It was measured with the help of weighing scale.
The findings are in agreement with

Fruit Volume (ml)

The fruit volume has been determined via the fluid
displacement process using a measuring cylinder and
expressed in milliliters.

Fruit diameter
It was measured with a vernier scale and measured in cm.

pH of fruits
pH was recorded at the interval of three days and measured
with pH meter.

TSS

Upon smashing the fruit tests, the pulp was removed
employing a cloth made of cotton. The resulting solution
was utilized to measure Total Soluble Solids (TSS) in
degrees Brix (°Brix) wusing a computerized device.
Refractometer on the first day and every three days for
twelve days after preservation.

Sensory parameters

The attributes will be evaluated on the following points:
Colour

Texture

Flavour

Taste

Overall acceptability
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Sensory score for colour of capsicum

Colour Sensory scale
Very good 7.5-10.00
good 5.0-7.49
Average 2.5-4.99
Poor <2.50

Sensory score for texture of capsicum

Texture Sensory scale
Very good 7.5-10.00
good 5.0-7.49
Average 2.5-4.99
Poor <2.50

Sensory score for flavour of capsicum

Flavour Sensory scale
Very good 7.5-10.00
good 5.0-7.49
Average 2.5-4.99
Poor <2.50

Sensory score for taste of capsicum

Taste Sensory scale
Very good 7.5-10.00
good 5.0-7.49
Average 2.5-4.99
Poor <2.50

Overall acceptability

Overall acceptability Sensory scale
Very good 7.5-10.00
good 5.0-7.49
Average 2.5-4.99
Poor <2.50

Results

Fruit weight (g)

The results indicated that different packing materials
significantly influenced the fruit weight at various storage
intervals. The treatment T3 (Transparent Polythene) was
discovered to be the best possible wrapping solution for
increasing the lifespan of fruit with the maximum fruit
weights recorded as 72.49 g, 69.66 g, 60.87 g, 55.76 g, and
49.08 g on the first day and after every three days for twelve
after preservation respectively. This procedure was
comparable to the Ti(plastic box) treatment at 0, 6, and 12
days after storage, and treatments T, T2, T4, and T yielded
similar results. However, the minimum weights of 55.89 g,
53.61 g, 47.46 g, 40.45 g, and 37 g on the first day and after
every three days for twelve after preservation were recorded
in the Control (To). The findings are in the agreement with
Kader et al., (2002) 71 and Mahajan et al., (2008) (%],

Fruit volume (ml)

The result showed that transparent polythene Ts; was the
optimal wrapping treatment for extending the life span of
green peppers produced the highest fruit volume. (55.81,
50.78, 44.89, 39.08, 30.66 cm). It was at par to treatment Tg
(tissue paper) at 0, 3, 6, 9 and 12 days and treatment T
(butter paper) after storage. However, the minimum fruit
volume (40.82, 35.66, 29.56, 20.88, 16.78) recorded the first
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day and after every three days for twelve after preservation
was seen in treatment T4 (paper straw). The findings are in
the agreement with Kader et al., (2002) 1 and Mahajan et
al., (2008) [=81,

The mean data of fruit diameter (cm) at 0, 3, 6, 9 and 9
days

The results presented in the table indicate that the maximum
diameters of the green peppers, measured on the first day
and after every three days for twelve after preservation,
were observed in Treatment T, (brown bag). The diameters
were 7.0, 6.8, 6.5, 6.1, and 5.2 c¢cm, respectively, and this
treatment was significantly superior among all the
treatments. In contrast, the minimum diameters were
observed in Treatment To, with measurements of 5.9, 5.3,
4.7, 4.1, and 3.4 cm at the same intervals. The findings are
in the agreement with Zagory et al., (1988) and Kader et al.,
(2002) 371,

pH at 0, 3, 6, 9 and 12 days after storage

The outcome revealed the maximum pH values (5.70, 5.18,
5.02, 4.76, 4.56) on the first day and after every three days
for twelve days after preservation were recorded in
treatment Tz (Transparent bag). This treatment was
significantly superior among all treatments in influencing
the shelf life of green peppers. It was comparable to
treatment T, (Plastic box) at 3 days and treatment Ts
(Cotton) at 12 days. Conversely, the minimum pH values
(5.23, 5.04, 4.90, 4.59, 4.49) on the first day and after every
three days for twelve days after preservation were observed
in the control treatment (To). The findings are in the
agreement with Kader et al., (2002) 7 and Mahajan et al.,
(2008) =81,

TSS (°Brix) on the first day and after every three days
for twelve days after preservation

The results revealed that the treatment Ts; (transparent
polythene) was seen to be the most efficient material for
improving the lifespan of green pepper. The TSS values for
this treatment were (2.34, 2.45, 2.56, 2.86, and 2.98 °Brix)
on the first day and after every three days for twelve days
after preservation respectively. This treatment was
comparable to treatment T; (plastic box) at the same
intervals. However, the minimum TSS values of (1.98, 2.10,
2.34, 2.43, and 2.53 Brix) at 0, 3, 6, 9, and 12 days after
storage were recorded in treatment To (Control). The
findings are in the agreement with Lee et al., (2000) ! and
Kader et al., (2002) 371,

Sensory parameters

The results indicated that different packing materials
significantly influenced the sensory parameters of green
pepper. The treatment T4 (Paper straw) was identified as the
most suitable wrapping for improving lifespan of green
pepper. It achieved the highest scores in sensory
evaluations: color (9), texture (8), flavor (7), taste (6), and
overall acceptability (7). In contrast, the lowest scores for
these sensory parameters were observed in treatment To
(Control), with color (6), texture (5), flavor (6), taste (5),
and overall acceptability (5). The findings are in the
agreement with Kader et al., (2002) 1 and Stone et al.,
(2004) o1,

523


https://www.extensionjournal.com/
https://www.extensionjournal.com/

International Journal of Agriculture Extension and Social Development

https://www.extensionjournal.com

Table 1: Effect of fruit Weight (g) on the first day and after every three days for twelve after preservation of green pepper

Procedure labels Procedure details

Fruit weight (g

On the first day | After three days | After six days | After nine days | After twelve days

To control 55.89 53.61 47.46 40.45 37
T1 Plastic box 57.77 55.13 50 45.43 39.56
T2 Brown bag 59.74 57.66 50.65 46.76 40.75
Ts Transparent polythene 72.49 69.66 60.87 55.76 49.08
Ty Paper straw 60.76 56.86 50.75 44.76 39.78
Ts cotton 66.39 62.76 58.65 52.87 47
Te Tissue paper 58.43 54.73 49.98 42.45 35.45
Tz Butter paper 63.98 59.73 51 44.34 39.09
Ts Banana leaf 69.44 65.5 60.78 55.76 49.98

SEm+ 0.987 0.778 0.867 0.97 0.45

CD 5% 2.456 2.611 2.470 1.876 1.324

Table 2: Effect of fruit volume recorded the first day and after every three days for twelve after preservation of green pepper

Procedure labels Procedure details

Fruit volume (ml)

On the first day | After three days | After six days | After nine days | After twelve days

To control 42.67 39.09 34.89 30.10 25.07
T1 Plastic box 50.80 45.89 39.56 30.43 20.12
T2 Brown bag 46.70 41.34 36.78 30 22.45
T3 Transparent polythene 55.81 50.78 44.89 39.08 30.66
T4 Paper straw 40.82 35.66 29.56 20.88 16.78
Ts cotton 50.93 45.66 40.90 34.67 27.94
Ts Tissue paper 45.89 40.78 34.56 29.67 20
T7 Butter paper 42.09 37.90 31.56 25.56 19.08
Ts Banana leaf 57.09 52 41.23 36.74 29.67

SEmz+ 0.567 0.678 0.679 0.557 0.436

CD 5% 1.713 1.723 1.721 1.567 1.223

Table 3: Effect of fruit diameter recor

ded the first day and after every three days for twelve after preservation of green pepper

Procedure labels Procedure details

Fruit Diameter (cm)

On the first day | After three days | After six days | After nine days | After twelve days

To control 5.9 5.3 4.7 4.1 34
Ta Plastic box 6 5.8 5.5 4.6 4.1
T2 Brown bag 7 6.8 6.5 6.1 5.2
T3 Transparent polythene 6.5 6.3 6 5.4 4.9
T4 Paper straw 7 6.4 5.9 5.1 4.8
Ts cotton 5.7 5.4 51 4.8 4.1
Ts Tissue paper 6.8 6.4 6.1 5.7 5.1
T7 Butter paper 6.9 6.2 5.9 5.3 4.7
Ts Banana leaf 6.8 6.2 5.7 5.2 4.8

SEm+ 0.034 0.032 0.036 0.027 0.026

CD 5% 0.078 0.096 0.098 0.076 0.071

Table 4: Effect of different organic packaging materials on pH at first day and after every three days for twelve days after preservation of

green pepper

pH
Prloac séillsjre Procedure details| First day after | Three days after | Six days after Nine days after | Twelves days after
storage storage storage storage storage
To control 5.23 5.04 4.90 4.59 4.49
T1 Plastic box 5.23 5.11 5.05 4.98 4.54
T2 Brown bag 5.56 5.19 5.02 4.89 4.52
T3 Transparent 5.70 5.18 5.02 476 456
polythene
T4 Paper straw 5.67 5.23 5.08 4.88 4.68
Ts cotton 5.29 5.11 4.98 4,78 4.57
Ts Tissue paper 5.39 5.12 4.98 4.79 4.69
T7 Butter paper 5.45 5.34 5.12 4.98 4.76
Ts Banana leaf 5.49 5.34 5.12 4.98 4.78
S.Em+ 0.032 0.016 0.028 0.025 0.019
CD 5% 0.090 0.040 0.083 0.086 0.056
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Table 5: Effect of different organic packaging materials on TSS (°Brix) recorded the first day and after every three days for twelve days
after preservation of green pepper

Procedure . - - TSS(*Brix -
labels Procedure details First day after Three days | Six days after |Nine days after] Twelves days after
storage after storage storage storage storage

To control 1.98 2.10 2.34 2.43 2.53
T1 Plastic box 2.18 2.39 2.38 2.79 2.98
T2 Brown bag 2.10 2.34 2.36 2.77 2.83
T3 Transparent polythene 2.34 2.45 2.56 2.86 2.98
T4 Paper straw 2.28 2.45 2.49 2.58 2.76
Ts cotton 2.10 2.29 2.34 2.44 2.65
Ts Tissue paper 1.88 2.10 2.22 2.32 2.98
Tz Butter paper 2.02 2.23 2.34 2.43 2.54
Ts Banana leaf 1.98 2.06 2.23 2.38 2.56

S.Em+ 0.020 0.021 0.019 0.026 0.022

CD 5% 0.055 0.055 0.056 0.073 0.070

Table 6: Effect of different organic packaging material on sensory parameters of green pepper

. Sensory parameters
Treatment symbols Treatment details Colour Texture Flavour Taste Overall acceptability
To control 6 5 6 5 5
T Plastic box 7 6 6 5 6
T2 Brown bag 7 6 6 5 6
Ts Transparent polythene 8 7 5 5 4
Ty Paper straw 9 8 7 6 7
Ts cotton 8 7 7 6 6
Tse Tissue paper 8 7 5 4 6
Tz Butter paper 6 6 6 6 6
Ts Banana leaf 6 6 7 5 6
Conclusion sweet peppers as affected by pre-storage treatments and

The results showed that different packing materials, such as
plastic boxes, brown bags, transparent polythene, paper
straw, cotton, tissue paper, butter paper, and banana leaf,
had a substantial impact on the shelf life of capsicum. The
treatment T3 (transparent polythene) was determined to be
the best packing material treatment for extending the
lifespan of capsicum, with the highest physical,
biochemical, and sensory criteria. However, the minimal
physical, biochemical, and sensory indicators were assessed
in treatment To (Control).
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