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Walnut Halva biaxially stretched polypropylene with polyethylene or polyethylene
Shelf Life terephthalate with polyethylene (BOPP/PE or PET/PE), and the use of

a stylish cardboard box with an inner polyethylene coating to prevent
Quality fat leakage for secondary packaging. By observing these points
mentioned in this article, walnut halva can be packaged in the best way
and its quality and freshness can be protected. In the sensory
evaluation test of this product, 20 trained judges were selected. The
scoring system was a 5-point hedonic scale (very poor: 1 and
excellent: 5). walnut halva samples were provided to the evaluators in
a traditional and unpackaged form along with industrially packaged
samples, and the results of the sensory evaluation of the two
industrially packaged samples and the unpackaged sample showed that
for all sensory characteristics (at a 95% confidence level), a significant
difference was observed between the two samples, with the packaged
sample having a more uniform color, softer texture, and fresher aroma
than the other sample. In the unpackaged sample, signs of aroma
reduction due to contact with air and surface discoloration were
observed. The results of the texture analysis test showed that the
packaged samples showed a softer texture and less hardness due to the
preservation of moisture and fats.
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Introduction

The production of confectionery and chocolate products, like any food product, involves many steps, and
each step carries contamination risks that can involve many people and machines. Each step of
production must have adequate safety guidelines. Food products of various types are one of the most
vulnerable products offered in production units, including commercial and industrial units and domestic
and traditional units. The aim of creating stable conditions is to ensure the shelf life of these products in
different climatic conditions and for a long period of time. It is valuable to investigate the effects of
vacuum packaging (V) or modified atmosphere packaging (MA) on the quality of common chocolate
products during their long-term storage.

Research Objectives and Questions

This study seeks to investigate and evaluate industrial packaging on the texture quality and sensory
characteristics of halva and compare it with the product without packaging. In addition to maintaining
the quality of the product, appropriate packaging also increases customer attraction and sales. This
research aims to investigate and evaluate industrial packaging on the texture quality and sensory
characteristics of walnut halva product and compare it with the product without packaging.

1- Appropriate packaging increases customer attraction.

2- Industrial packaging of walnut halva increases its shelf life and quality.

Methodology

The raw material for walnut halva is made from a plant root called chobak, which is peeled and cut into
pieces and boiled in a pot with some water. When the water volume has reduced, about a glass of water
is poured into a cast-iron pot heated on the stove, along with grape juice, and a long-handled wooden
spoon is used to stir the mixture continuously until it becomes a uniform solution. Then, the chobak juice
is poured into a large earthenware dish and mixed with egg whites. When this dessert is prepared, if
some of the solution is removed with a spatula, it is ready. After mixing the added ingredients, such as
walnuts, it is placed on a table with a little barley flour on it, which is naturally cold, to cool.

For packaging sweets, including halva jozi, it is important to choose the right materials to maintain the
appearance and attractiveness of the product and keep it healthy and fresh. The most important packaging
material options include plastics and thermoforming films, biodegradable films, paper and cardboard,
glass and metal, and multilayer films. The final choice varies depending on the type of sweets. For
example, for dry sweets such as biscuits, films containing oriented polypropylene (OPP) or biaxially
oriented polypropylene (BOPP) are used, for moist sweets such as cakes and rolls, multilayer films with
moisture and oxygen barriers are used, and for luxury export sweets, cardboard boxes with inner film or
foil are used.Texture analysis was performed using a texture measuring device and sensory evaluation
was conducted by more than 20 trained evaluators. Data analysis was conducted using SPSS, Excel, and
Expert Choice software.

Findings

The results of the studies show that the packaging elements: quality, creativity and attractiveness of the
packaging affect the feelings and cognition of customers. The research findings also show that the
feelings of the customer do not affect the intention to buy, but the knowledge of the customer does affect
the intention to buy. Therefore, in the packaging of food products, in addition to paying attention to
quality and freshness, it is necessary to prevent the penetration of air and moisture by choosing
appropriate packaging materials and using functional packaging to help these products become more
recognizable and significantly increase the marketability and purchasing decision of customers.
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Considering the sensitivity of halvah to moisture and oxygen and based on the review of the results of
the studies, the use of moisture-absorbing and oxygen-absorbing packaging systems is recommended as
the best type of packaging. Also, for mass production and uniformity of packaging, the use of automatic
machines is recommended. These machines increase the speed of production and prevent human error.
The packaging should be easy for customers to open and close, have an attractive and appropriate design,
and provide complete information about the product, including ingredients, production and expiration
dates, and storage conditions. Suitable materials for packaging walnut halva are used in primary
packaging with multilayer film (BOPP/PE or PET/PE) in each cut, and secondary packaging with a
stylish cardboard box with polyethylene inner packaging to prevent fat leakage. This combination both
increases the shelf life of the product and creates a suitable appearance for export of the product.
Discussion

The results of the sensory evaluation of the walnut halva product by consumers showed that for all
characteristics (at the 95% confidence level), a significant difference was observed between the two
samples (p<0.05). The evaluators reported that the packaged sample had a more uniform color, a softer
texture, and a fresher aroma. In the unpackaged sample, signs of aroma loss due to contact with air and
surface discoloration were observed. Packaging resulted in better moisture retention, prevention of fat
oxidation, and longer shelf life of aroma and flavor. Bulk halva had a decrease in sensory quality due to
direct contact with air and light. Overall consumer acceptance was significantly higher for the packaged
sample. The evaluators reported that the packaged sample had a more uniform color, a softer texture, and
a fresher aroma. In the unpackaged sample, signs of aroma loss due to contact with air and surface
discoloration were observed. Packaging resulted in better moisture retention, prevention of fat oxidation,
and longer shelf life of aroma and flavor. Bulk walnut halva has lower sensory quality due to direct
contact with air and light. Overall consumer acceptance was significantly higher for the packaged
sample. Texture test results showed that the unpackaged samples were harder and more brittle and had
lower moisture content. Internal adhesion and cutability were better maintained in the packaged samples,
indicating texture stability. Due to the overlapping data values, internal adhesion did not show a
significant difference. In the texture test results, the hardness value was reported as 17.86 N for the
unpackaged halva and 10.42 N for the packaged walnut halva. A significant difference was observed
between the two halva samples. The unpackaged samples are in direct contact with air, as a result of
which moisture evaporates and the texture becomes dry. In contrast, packaging retains moisture and
reduces hardening. Packaging reduces moisture exchange, prevents recrystallization of sugars, and
maintains a homogeneous structure in the halva sample, which keeps these hardness factors low. In the
unwrapped samples, hardness was significantly higher. This increase in hardness is mainly due to
reduced moisture, increased fat oxidation, oil migration, and structural changes.

Conclusions and Implications

Industrial packaging has a greater impact on all sensory characteristics than the unpackaged sample and
prevents direct contact with hands, dust, insects and other contaminants. Packaged halva has a significant
advantage over the bulk and unpackaged type in terms of maintaining quality, shelf life, food safety,
economic value and marketability and exportability. Although it requires initial investment and
management in the selection of packaging materials, in the long run it increases product shelf life,
customer satisfaction and market development. In the unpackaged samples, hardness was significantly
higher. This increase in hardness is mainly due to reduced moisture, increased fat oxidation, oil
migration and structural changes. The packaged samples showed a softer texture and lower hardness due
to the preservation of moisture and fats.
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% Vertical packaging machine(VFFS)
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4 Nanocomposite
3 Hedonic
¢ Overall acceptability
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! Ethanol
% Dihydrate
* Aldehyde acid
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