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ABSTRACT
Background: Production of enriched paste and investigation of its
qualitative properties.
Aims: Since the presence of vitamin D alongside tomato pulp compounds
containing calcium and phosphorus leads to increased absorption of
calcium and phosphorus, the purpose of this study is to evaluate the effect
of using tomato pulp powder as a carrier of vitamin D to coat this vitamin,
to increase the nutritional value of tomato paste and determine its effect
on the physical and chemical properties of tomato paste during storage.
Method: In this study, dried tomato pulp and, after separating the peel
and seeds, whole tomato pulp, peel and seeds were ground into powder
by a grinder. Then, each of the obtained compounds was mixed with
water at 50 degrees Celsius, homogenized, and, after 12 hours, a suitable
emulsion was obtained, and vitamin D was added. The samples were
produced in four control groups (without adding vitamin D and tomato
pulp powder), samples containing vitamin D with whole pulp fiber
coating (at four levels of 2.5%, 5%, 10%, and 15%), samples containing
vitamin D with peel fiber coating (at four levels of 2.5%, 5%, 10%, and
15%), and samples containing vitamin D with seed fiber coating (at four
levels of 2.5%, 5%, 10%, and 15%). All four groups of samples were
examined for shelf life up to six months. The experiments defined in this
project were to measure the Brix, salt, and texture of tomato paste.
Conclusion: According to the results obtained, coating vitamin D using
a mixture obtained from tomato pulp, in addition to increasing nutritional
value, leads to the stability of vitamin D against heat.
The results showed that the type of powder in different percentages as a
component of tomato paste coating had a significant effect on most of the
mentioned properties, and a significant difference was observed between
them.
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Extended abstract

Introduction: Tomato is one of the most
popular vegetables worldwide, both in fresh
and processed forms such as paste. During
industrial processing, approximately 1-5% of
tomatoes end up as waste (pulp, skin, and
seeds), which is rich in fiber, lycopene, and
minerals. On the other hand, vitamin D
deficiency is a widespread health issue,
especially among Iranian women and children.
Fortifying food products with vitamin D can
help address this nutritional gap. However,
vitamin D is sensitive to heat and oxidation,
which limits its direct application. This study
aimed to use tomato pulp powder as a carrier
for vitamin D to improve its stability and
incorporate it into tomato paste, thereby
enhancing both nutritional value and
functional properties.

Materials and Methods: Fresh tomato pulp
was obtained from a local food company. The
pulp was dried, and the skin and seeds were
separated. Whole pulp, skin, and seeds were
ground into powder. Each type of powder was
mixed with water at 50°C, homogenized, and
after 12 hours, vitamin D was added to form a
stable emulsion. Tomato paste samples were
prepared in four groups: - Control (no vitamin
D or pulp powder) - Vitamin D coated with
whole pulp fiber (2.5%, 5%, 10%, 15%),
Vitamin D coated with skin fiber (2.5%, 5%,
10%, 15%), Vitamin D coated with seed fiber
(2.5%, 5%, 10%, 15%). Samples were stored
for six months and analyzed for Brix, salt
content, and textural properties (springiness,
chewiness, gumminess, adhesiveness) using a
texture analyzer. A factorial design (3x4x4) in
a completely randomized layout was used for
statistical analysis.

Results and Discussion: Brix: The highest
Brix value was observed in samples containing
15% whole pulp powder during the fifth month
of storage (27.63%). The increase in Brix was
attributed to the soluble solids from the pulp
powder.

- Salt Content: The highest salt percentage was
in samples with 15% whole pulp powder after
six months (1.4%), likely due to the mineral
content of the pulp.

- Texture: - Springiness: Decreased with
increasing pulp powder percentage, especially
in skin powder samples.

Chewiness: Increased with higher pulp
content, particularly in skin powder at 15%.
- Gumminess: Decreased with higher pulp
percentages.
- Adhesiveness: Increased significantly with
higher pulp content, especially in skin powder
at 15%.
The results indicate that the type and
percentage of pulp powder significantly
influenced the physicochemical and textural
properties of the fortified tomato paste.
Conclusion: Coating vitamin D with tomato
pulp fiber not only enhanced the nutritional
value of tomato paste but also improved the
stability of vitamin D during storage. The use
of pulp powder as a carrier allowed for better
distribution and protection of vitamin D. The
highest quality in terms of Brix and texture was
achieved with 15% whole pulp powder. This
study supports the valorization of tomato
processing by-products and the production of
functional foods fortified with vitamin D.
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Table 1- Table of treatments

Treatments

Samples

Treatment 1
Treatment 2
Treatment 3
Treatment 4

(2.5%) Sample contains vitamin D and whole pulp fiber

(5%) Sample contains vitamin D and whole pulp fiber
(10%) Sample contains vitamin D and whole pulp fiber
(15%) Sample contains vitamin D and whole pulp fiber

Treatment 5
Treatment 6

Treatment 7
Treatment 8
Treatment 9
Treatment 10
Treatment 11
Treatment 12

(2.5%) Sample containing vitamin D and shell fiber
(5%) Sample containing vitamin D and shell fiber

(10%) Sample containing vitamin D and shell fiber
(15%) Sample containing vitamin D and shell fiber
(2.5%) Sample containing vitamin D and seed fiber

(5%) Sample containing vitamin D and seed fiber
(10%) Sample containing vitamin D and seed fiber
(15%) Sample containing vitamin D and seed fiber
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Figure 1- Food texture analysis device
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Supplement type (x1) Adhesiveness Gumminess Chewiness Springness Salt Brix
Supplemental amount . - - - -
(x2) 5834777 0/023 253397 0% 1670 1136
Time (X3) - k. - ok = -
23705567 0912 732667 Y987 o508 20/693
X1*x2 - - - "
324/442 " 0/390 262084 130 335 3501
X1*x3 668072 0/083% . 0040% . N
146/700 0/220 2/267
X2*x3 234742 0/098"  98/466" 059" .. __ -
0/170 0/572
X1*x2*x3 - - o ”
601/730 ©  0/493 477029 Y308 (388 (/760
Error - . * - *
896/147 ~  0/648 a06/804 9431 01344 0196

Total 0/025 0/001

0/000 0/000 0/000 86311

Supplement type (x1) 5679.206 3.658

2377.150 1.183 4.728 48.830




- S 5 1308 2 5D sy

ol beddedls ig (e S o) oS S oy b
Sl Osss blas a4 a5 L (P<t/0)) wil e Slslas D o> LB oS sbolea F Gbls s Jad b ilae
Oles 5 JoSlo g blize 51 S0l alin dla, Sl Juline S5 e b ady Oles 5 JaSe 555 Jlise 31 s o

RO PR RIS S S R

27.5
27
26.5
. ——25%
-
@ — " 5%
26 v
—a—10%
——15%
25.5
25
1 2 3 4 5 6

Storage Time(Month)

Figure 2- Comparison of mean interaction effect of supplement type and storage time on brix of tomato
paste
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Figure 3- Changes in the interaction effect of supplement type and storage time on brix of tomato paste
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Figure 4- Change in the interaction effect of type of supplement and the percentage used of capping Pulp

containing vitamin D
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Figure 7- The process of changes in chewiness of tomato paste as a function of the type of powder,

amount of slag and storage time
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Figure 8- The process of changes in viscosity and stickiness of tomato paste as a function of the type of

powder, amount of slag and storage time
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