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Abstract

This study focuses on food preservation techniques for highly perishable vegetables,
specifically potatoes, tomatoes, and bottle gourds. The research aims to conduct a nutritional
analysis of the processed products, including potato powder, tomato powder, and bottle gourd
murabba. Additionally, sensory analysis will be performed to evaluate the quality and
acceptability of the preserved items. Furthermore, a farmer demonstration will be conducted
to educate and showcase the preservation techniques to farmers. To assess the nutritional
value of the processed products, a detailed nutritional analysis will be carried out. This
analysis will include determining the levels of moisture content, ash content, pH, lycopene
content, starch, and TSS of the potato powder, tomato powder, and bottle gourd murabba.
Also microbial analysis should be done to study the shelf life of product. The findings will
provide valuable insights into the nutritional content, potential health benefits and shelf life of
these preserved products. Sensory analysis will be conducted to evaluate the sensory
attributes of the preserved items. untrained panelists and consumers will participate in the
evaluation, assessing factors such as taste, texture, aroma, and overall acceptability.
Furthermore, a farmer demonstration will be organized to educate farmers about the
preservation techniques. The demonstration will involve step-by-step training on preserving
potatoes, tomatoes, and bottle gourds using the sun drying method. Farmers will learn the
proper procedures for slicing, drying, and preserving the vegetables, as well as the various
applications and benefits of the preserved product. Overall, this research has the potential to
enhance food security, reduce waste, and promote sustainable agricultural practices.
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INTRODUCTION

Vegetables have a unique place in diet because of their color, flavor, nutrient content and
health benefits(1). They serve as rich sources of B carotene, ascorbic acid, iron, zinc, folate
and dietary fiber (2). The rainfall in India is seasonal, as a result bulky amount of vegetables
are available in the rainy season and under the favorable conditions during winter, all of
which are not properly utilized. Some the low cost methods of preservation of vegetables
include blanching, improved traditional techniques (3,4)etc. GLV*s are highly perishable due
to their high water activity, therefore methods involving removal of this moisture helps in
their preservation. During the dry months of the year, there is wide spread acute shortage of
vegetables throughout the country and the cost will be increased beyond the purchasing limit
of a poor citizen. To satisfy the needs of the people surplus vegetables must be conserved for
use when required. The ideal less expensive and quite simplest method of conservation of
vegetables is to drive of the surplus moisture in the fresh material and forage crops through
sum of hot and dry natural air (5). The dried powder of vegetables is used to check
malnutrition in India. Dried vegetable powder is added to the meals and served in
government schools in Delhi under the Mid Day Meal Scheme. In West Bengal, smallscale
trials of adding leaf powders of drumstick, fenugreek, curry leaf etc in badi, papad, sauce and
soup powder keep up the quality and taste.
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Keeping the product fresh is the best way to maintain its nutritional value, but most storage
techniques require low temperatures, which are difficult to maintain throughout the
distribution chain. On the other hand, drying is a suitable alternative for post harvest
management especially in countries like India where exist poorly established low temperature
distribution and handling facilities. It is noted that over 20% of the world perishable crops are
dried to increase shelf-life and promote food security. It is the oldest and most effective
method of lowering water content in order to slow down food spoilage by micro-
organisms(7).

POTATO POWDER

Potato, a highly nutritious agricultural commodity with a rich source of high-quality protein,
starch, basic vitamins, minerals and trace elements, is widely used as a food and industrial
crop(17). With a yearly output of more than 370 million tons, potato is among the most
important crops, making it the third largest after wheat and rice in total output(18). Potato
flour is an indispensable intermediate raw material in processed potato food; the potato is
processed into whole flour and then added to the staple food in a certain proportion
(processed into a new, staple potato food product), which is conducive to improving the
nutritional value of traditional staple foods, to meet the current demand for nutritious staple
foods (19). However, the research and development of nutritional potato staple food products
is confronted with lots of constraints. For instance, the dehydration of fresh potatoes can
affect the profile of endogenous compositions, such as moisture, pasting properties and
volatile and non-volatile precursors of potatoes, which can significantly affect the quality of
the end products(20). In order to improve the quality of potato flour, it is essential to reduce
the drying time by using modern drying technologies to replace traditional natural drying
methods(21-22).

TOMATO POWDER

Tomato to is a worldwide important agricultural commodity, with remarkably high
concentrations of L-ascorbic acid, lycopene and is considered to be an important contributor
to carotenoids to the human diet (23). The consumption of tomato and tomato-based products
have been associated with a lower risk of developing certain type of cancers such as digestive
tract and prostate cancer, which may be due to the ability of lycopene and other antioxidant
components (24). The increasing interest in the antioxidant activity of lycopene (the most
abundant carotenoids in tomatoes) and other functional components has been promoting the
consumption of tomato and tomato-based products. However, similar to most of the fruit and
vegetables, tomato creates surplus during production season and becomes insufficient during
off-season. Short shelf life coupling with inadequate processing facilities results in heavy
revenue loss. Thus, preservation and further processing of tomatoes are of commercial
importance. Dried tomato products (i.e., tomato halves, slices and powders) are in high
consumption as compared to other tomato products due to their excellent properties. Among
these various dried tomato products, powder enjoys a special market. Tomato solids in
powder form have many advantages, including ease of packing, transportation and mixing,
and no drum-clinging loss (25). In addition, tomato powder is much in demand by dehydrated
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soup manufacturers, and it also can be used as an ingredient in many food products, mainly
soups, sauces and ketchup.

BOTTLEGOURD MURABBA

Bottle gourd takes the lead in the diet compared to other vegetables grown in India since it is
a nutrient-dense and low-cost source. Non-bitter bottle gourd is used for eating (27).
Therefore, the preparation of these foods and beverages is mostly restricted to the home (28).
The various products that can be developed from bottle gourd fruit are pickles, chutney, juice,
and sweets (29). Bottle gourd candy is prepared by dipping bottle gourd cubes in sugar syrup
(30). A salt substitute blend and bottle gourd fruit are also used to create high fibre, low salt,
and low-fat chicken nuggets (31). Bottle gourd halwa is one of the traditional Indian dairy
products prepared from grated bottle gourd cooked with sugar, khoa, ghee, and flavoured by
spices like cardamom. Bottle gourd is one of the high nutritional and beneficial vegetables
gifted by Almighty to human beings. It contains the essential constituents required for good
health and well-being and has the potential to resist, prevent, and treat various diseases. Since
it possesses extraordinary properties, it can be coined as a natural protector for human
beings(32).

OBJECTIVE

1. To evaluate sensory evaluation of prepared products.

2. To study the nutritional analysis of prepared products.

3. To demonstrate and trained farmer or teenagers about product development
and food preservation technique.

MATERIAL AND METHOD
Physiochemical Analysis of products
Determination of pH

The pH of the selected samples was determined by a pH meter, salinity-sodium tester with
the supplied pH 4.0 buffer solution, distilled water and 50 ml beakers.

Estimation of moisture content

The moisture content was determined according to the AOAC (1984) method. Five (5) g of
samples was accurately weighed into dried crucible and placed in an oven (Mettler Toledo,
AB 104) at 105+2° C for 4 (four) hours. After drying, the samples were removed from the
oven and placed in desiccators to cool for about 30 minutes and then reweighed. The process
of evaporation, cooling and weighing process were repeated until constant weight was found.
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Estimation of total ash

The ash was determined by the method as reported in the handbook of AOAC (1984).
samples were weighed (5g) accurately in a previously cleaned and dried- weighed crucible.
At first the crucible containing sample was placed in an oven (100-1050C) for 4 hrs to
remove moisture. The moisture free sample was completely charred (free from carbon
residues: appears in grayish-white) in a heating mantel followed by heating (ashing) in a
muffle furnace at 6000C for 3 hours. Then it was removed from furnace and cooled in
desiccators and weighed. To ensure complete ashing, the crucible was again heated in a
muffle furnace for one hour. Then this was removed from the furnace and cooled in
desiccators and weighed again.

Determination of total carotenoids

Total Carotenoids was determined according to (10). Total Carotenoid contents for all the
samples under study were estimated by the standard procedure followed in harvest plus
research. Here we used spectrometric method to estimate total Carotenoid content in samples.

Determination of starch

The method commonly used for starch analysis is known as the “Modified Starch Analysis”.
This method involve gelatinizing the starch by heating it in the presence of water, followed
by precipitation using ethanol and subsequent washing to remove impurities. The dried and
purified starch is then weighed to determine its content as a percentage of the original
sample(13).

Calculate the starch content as a percentage using the following formula:
Starch content (%) = (Weight of dried starch / Weight of potato flour sample) x 100

Microbial analysis

Microbial tests were conducted for Standard Plate Count as per the methods mentioned by
(11). We use nutrient agar media for the growth of microbes and incubate at 48 hrs at 37° C.

Organoleptic evaluation of products

After the preparation of products, 4 samples were selected for organoleptic evaluation
according to the method (12). The Organoleptic evaluations of tomato powder were carried
out by 10 judges. All the judges formed the panel were conversant with the factor governing
the quality of the sample. Tomato powder was evaluated organoleptically for color, flavor,
texture and overall acceptability. The taste panelists were asked to rate the samples for color,
flavor, texture and overall acceptability on 1-9 point hedonic scale, when, 9=like extremely;
8=like very much; 7=like moderately; 6=like slightly; 5=neither like nor dislike; 4=dislike
slightly; 3=dislike moderately; 2=dislike very much; 1=dislike extremely.
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RESULT AND DISCUSSION

Physico-chemical characteristics of the bottle gourd murabba incorporated with
different syrup concentrations .

Effect on moisture content- The results of the moisture content during storage of the bottle
gourd murabba are given. The moisture content of the sample which was dipped in 65 °Brix
syrup concentration was found to be the highest, while the lowest moisture content was
observed in sample dipped in 75 °Brix. Since at the lower value of syrup concentration (i.e 65
°Brix) the osmotic dehydration is low therefore the moisture content is high.

Table no. 1.1. Change in moisture content of bottle gourd murabba samples during storage.

Variance and storage | 0 days 7 days 14 days
65 Brix 11.65 10.54 9.97
70 Brix 11.87 10.76 9.47
75 Brix 12.13 10.95 9.65

Effect on ash content- Average values of ash content in bottle gourd samples were found to
be ranging from 0.39-0.63% (Tablel.2). High ash content was found in sample which
contains higher concentration of syrup of bottle gourd.

Table no. 1.2 Change in ash content of bottle gourd murabba samples during storage.

Variance and storage | 0 days 7 days 14 days
65 Brix 0.39 0.42 0.48
70 Brix 0.41 0.46 0.53
75 Brix 0.45 0.49 0.63

Effect on pH - the values of pH that are observed and are in the range of 3.41-3.64 for the
bottle gourd samples. Throughout the study a lower pH was maintained in samples
incorporated with sugar syrup steeping. When the syrup concentration is increases pH

decreases.

Table no. 1.3 Change in pH of bottle gourd murabba samples during storage.

Variance and storage | 0 days 7 days 14 days
65 Brix 3.41 3.43 3.46
70 Brix 3.45 3.47 3.59
75 Brix 3.49 3.51 3.64

Effect on (total soluble solid) - TSS (Table 1.4) shows that the result of TSS of bottle gourd
murabba samples for 14 days storage period and are ranging from 24.61-32.28 was highest
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for the sample with 75 °Brix syrup concentration incorporation and lowest for the sample
with CaCl2 treated.

Table no. 1.4 Change in TSS of bottle gourd murabba samples during storage.

Variance and storage | 0 days 7 days 14 days
65 Brix 20.37 22.78 24.44
70 Brix 21.33 23.42 25.41
75 Brix 22.49 24.72 26.43

Microbial Analysis — Microbial analysis of bottlegourd murabba sample were conducted by
standard plate count method. In this method we used nutrient agar media for the growth of
bacteria and incubate for 48+2 hrs at 37 ° Celcius.

Table no. 1.5 Microbial Analysis

CFU Count per gm after 24 hours | CFU Count per gm after
of inoculation 48 hours of inoculation

Total Plate Count | 2.30x10° CFU/qg 2.60x10° CFU/qg

Dilution (10%)

Sensory evaluation - Samples were rehydrated and subjected for sensory evaluation in order
to assess consumers’ reaction with regard to colour, flavour, mouth feel, taste, appearances
and overall acceptability. Fifty members of untrained panelists were selected from students,
laboratory technicians and academic staff member of department.
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Physio-chemical Characteristics of tomato powder
Water activity reduced from 0.84(fresh tomato) to 0.59(tomato powder) when moisture
content was reduced from 93.2 % to 7.4 % during sun drying. The tomato powder stored in
polypropylene container for the analysis and to study the shelf life of product. Lycopene
content was 1.41 mg per 100 g in tomato powder. Retention of total lycopene content in
tomato powder was 52% compared with fresh tomato. Heat processing and storage of tomato
products causes lycopene degradation to certain extent as reviewed by Nguyen and Schwartz

(1999).

Table no. 1.6

Analysis/Months 0 Month 1 Month 2 Month
Moisture 25.43 29.65 30.96
Water activity 0.59 0.62 0.65
Ash 45.65 52.35 54.65
pH 4.25 4.49 4.65

Microbial Analysis — Microbial analysis of tomato powder sample were conducted by
standard plate count method. In this method we used nutrient agar media for the growth of
bacteria and incubate for 48+2 hrs at 37 ° Celcius.

Table no. 1.7

Total Plate Count

CFU Count per gm after 24
hours of inoculation

CFU Count per gm after
48 hours of inoculation

Dilution (10°)

2.45x10° CFU/qg

2.55x10° CFU/qg
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Sensory evaluation - Samples were rehydrated and subjected for sensory evaluation in order
to assess consumers’ reaction with regard to colour, flavour, mouth feel, taste, appearances
and overall acceptability. Fifty members of untrained panelists were selected from students,
laboratory technicians and academic staff member of department.
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Physio-chemical Characteristics of Potato powder

The percentage of starch in potato powder is 56.70%. The product was stored in propylene
container to study the shelf life of product which is 4 to 5 months.

Table no. 1.8

Analysis/Months 0 Month 1 Month 2 Month
Moisture% 15.46 17.89 18.56
Water activity 0.54 0.61 0.63
Ash % 8.54 8.96 9.45
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| pH | 5.60 | 5.63 | 5.63 |

Microbial Analysis — Microbial analysis of potato powder sample were conducted by
standard plate count method. In this method we used nutrient agar media for the growth of
bacteria and incubate for 48+2 hrs at 37 ° Celcius.

Table no. 1.9
CFU Count per gm after 24 hours | CFU Count per gm after
of inoculation 48 hours of inoculation
Total Plate Count 65x10* CFU/g 65x10* CFU/qg

Dilution (10%

Sensory evaluation - Samples were rehydrated and subjected for sensory evaluation in order
to assess consumers’ reaction with regard to colour, flavour, mouth feel, taste, appearances
and overall acceptability. Fifty members of untrained panelists were selected from students,
laboratory technicians and academic staff of member department.
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The farmer
demonstration held at the Department of Food and Nutrition, School of Home Science,
BBAU, Lucknow, was a significant step towards promoting food preservation techniques
among farmers. The primary goal of the demonstration was to equip the farmers with
valuable skills and knowledge in preserving potatoes, tomatoes, and bottle gourds, thereby
enhancing the value and shelf life of their crops.

The training began with the preservation of potatoes in powder form using the sun drying
method. The farmers were instructed on the proper technique of slicing the potatoes thinly,
ensuring uniform thickness for even drying. These sliced potatoes were then spread out under
the sun to dry. The sun-drying process eliminated moisture from the potatoes, making them
suitable for long-term storage. Once completely dehydrated, the potatoes were ground into a
fine powder. This potato powder had numerous culinary applications, including its use in
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curries, fritters, and soups. It provided convenience to the farmers, as the powder could be
easily stored and used as needed.

Similarly, the farmers were trained in preserving tomatoes through the sun drying method.
They were taught how to slice ripe tomatoes into thin pieces and lay them out under the sun
to dry. As the moisture evaporated, the tomatoes transformed into crisp and dried pieces.
Once fully dried, they were ground into a powder, resulting in a concentrated flavor bomb.
This tomato powder had a remarkable ability to enhance the taste of various dishes. The
farmers learned how to incorporate it into curries, fritters, soups, and even sauces, amplifying
the flavor profile and adding nutritional value.

In addition to the powdered preservation techniques, the farmers were educated on the
preparation of bottle gourd murabba, a traditional Indian sweet preserved in sugar syrup. The
process began with the farmers slicing the bottle gourd into desired shapes. These slices were
then dried to remove excess moisture. The dried bottle gourd slices were subsequently
preserved in a syrup made from sugar. This preservation method not only extended the shelf
life of the bottle gourd but also infused it with sweetness and a delightful texture. The
resulting murabba could be relished as a dessert on its own or incorporated into various
culinary creations.

Throughout the training, the farmers were enlightened about the versatility of the preserved
items and their potential utilization in cooking. They were introduced to the concept of
utilizing potato powder and tomato powder in a range of recipes, enhancing the flavor and
nutritional content of their dishes. The farmers learned how the potato powder could be
employed in thickening sauces, making fritters crispier, and adding body to soups. Similarly,
the tomato powder could be sprinkled over salads, mixed into marinades, or used as a
seasoning in diverse preparations. By incorporating these preserved items into their culinary
repertoire, the farmers could elevate the taste of their dishes while also minimizing food
waste.

The farmer demonstration not only provided practical training in food preservation
techniques but also emphasized the importance of reducing food waste and maximizing the
yield from their harvest. The farmers learned how preserving vegetables could significantly
extend their shelf life, allowing them to utilize their produce more effectively. By acquiring
these skills, the farmers were empowered to explore innovative ways to utilize the preserved
vegetables, opening up new avenues for culinary creativity.

In conclusion, the successful farmer demonstration conducted at the Department of Food and
Nutrition, School of Home Science, BBAU, Lucknow, played a vital role in imparting
valuable knowledge and skills to farmers in food preservation techniques. Through the
preservation of potatoes, tomatoes, and bottle gourds, the farmers learned how to extend the
usability of their produce, minimize food waste, and unlock new possibilities in culinary
endeavors. The training equipped them with practical techniques and innovative ideas to
make the most of their harvest, ultimately benefiting both their economic prospects and the
overall sustainability of the agricultural sector.
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CONCLUSION

In conclusion, this study aimed to evaluate the sensory attributes of the prepared products,
including potato powder, tomato powder, and bottle gourd murabba, through sensory
evaluation. Trained panelists and potentially consumers participated in the sensory analysis,
providing valuable feedback on taste, texture, aroma, appearance, and overall acceptability.
The sensory evaluation results will help determine the sensory quality and consumer
acceptability of the preserved products. Furthermore, the study focused on conducting a
comprehensive nutritional analysis of the prepared products. This analysis involved
determining the macronutrient and micronutrient content of the potato powder, tomato
powder, and bottle gourd murabba. The nutritional analysis provided insights into the
nutritional composition and potential health benefits of these preserved items. Additionally,
the study included demonstrations and training sessions to educate farmers and teenagers
about product development and food preservation techniques. The training equipped them
with the necessary knowledge and skills to implement effective preservation methods and
explore innovative culinary uses for the preserved vegetables. By empowering farmers and
teenagers with these skills, the study aimed to promote sustainable agricultural practices,
reduce food waste, and enhance food security. Overall, this study contributes to the field of
food preservation by evaluating the sensory quality, nutritional composition, and providing
practical training on product development and preservation techniques. By bridging the gap
between scientific analysis and practical implementation, this research has the potential to
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benefit farmers, consumers, and the food industry as a whole, leading to improved food
preservation practices, reduced waste, and enhanced utilization of agricultural produce.
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