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Abstract

Unsaturated fatty acids are abundant in catfish oil; however, the refining process will harm the double bond of
unsaturated fatty acids. This study was focused on foster a superior refining cycle of catfish oil. This study made use
of magnesol XL as adsorbent and crude catfish oil, a byproduct of the flouring industry. Oil was cleansed by two-step,
balance and dying. According to the findings, refined oil with a temperature of 25 degrees Celsius had the lowest
total oxidation and best values for FFA, PV, and anisidin numbers.

Keywords: Catfish oil; Fatty acid: Dying; Refining cycle; Flouring
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Introduction

Catfish oil is an excellent source of omega 3 and omega 6 fatty
acids. It is derived from the catfish species of fish that are found in
freshwater. The oil is obtained by cold pressing the fish to extract the
oil from its fatty tissues. The oil is then filtered, refined, and purified
to remove any impurities and any fishy smell and taste [1]. One of the
main benefits of catfish oil is that it contains high concentrations of
omega 3 and omega 6 fatty acids. These fatty acids are essential for the
body as they cannot be produced naturally and have to be obtained
through diet or supplements. Omega 3 and omega 6 fatty acids help to
support brain function, lower inflammation, reduce the risk of heart
diseases, and improve joint health [2]. Another benefit of catfish oil is
that it is rich in Vitamin D. Vitamin D is essential for the body as it
helps in maintaining strong bones and teeth, and in absorbing calcium
and phosphorus. Vitamin D also helps to boost the immune system,
and studies have found that it may also help in reducing the risk of
cancer and other chronic diseases (Table 1).

Catfish oil is also a rich source of antioxidants. Antioxidants help
to protect the body against free radical damage, which can cause
inflammation, premature aging, and diseases. Antioxidants also help to
boost the immune system, which helps to fight against infections and
diseases. Catfish oil is a natural supplement that is easy to incorporate
into your daily routine. It is available in the form of capsules or as a
liquid. You can take it with your meals or as directed by your healthcare
provider [3].

Methods (Figure 1)

Differential scanning calorimetry (DSC): DSC is a thermal
analysis technique that determines the effect of temperature on the
behaviour of refined catfish oil. The technique involves measuring the
thermal events, such as phase changes, melting or crystallization of the
oil, and the corresponding heat absorption or release.

Oxidative stability index (OSI): OSI measures the oxidation rate
of the refined catfish oil at different temperatures and times. The test
involves subjecting the oil to a high temperature (typically 110°C) and
adding an oxidizing agent to induce oxidation. The rate of oxidation is
measured by monitoring the formation of peroxide and other oxidation
products [4].

Gas chromatography-mass spectrometry (GC-MS): GC-MS is
an analytical technique that involves separating and identifying the
individual components of refined catfish oil. The technique can be

used to determine changes in the composition of the oil as a result of
temperature changes.

Fourier transform infrared spectroscopy (FTIR): FTIR is a
spectroscopic technique that measures the absorption or transmission
of infrared radiation by the oil sample as a function of the frequency
or wavelength. The technique can be used to identify and quantify
the chemical changes that occur in the oil as a result of temperature
changes.

Rheological measurements: Rheological measurements, such as
viscosity and elasticity, can be used to study the effect of temperature
on the flow behavior of the refined catfish oil. These measurements
can provide information on the oil’s stability, texture, and processing
characteristics [5].

Results

The effect of different temperatures on the properties and
characteristics of refined catfish oil was investigated in this study. The
following are the results and discussion of the study:
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Figure 1: The method of preparation of catfish oil.
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Table 1: Formation and uses of catfish oil.

Catfish oil is typically derived from the fatty tissues of the catfish species, mainly farmed channel catfish and wild blue catfish.

Catfish oil is a rich source of omega-3 fatty acids, specifically eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA), which have been shown to have
numerous health benefits for humans and animals.

Catfish oil is commonly used in aquaculture as a feed supplement for fish and shrimp, as well as in livestock and pet food industries.
Catfish oil can also be used for various industrial applications, such as in the production of biodiesel and lubricants.

The chemical composition of catfish oil can vary depending on factors such as the species, age, diet, and processing method of the catfish.

Catfish oil is generally considered safe for human consumption, although some individuals may experience allergic reactions or other adverse effects. It is important to
consult with a healthcare provider before taking any dietary supplements, including catfish oil.

Physical properties

Density: The density of refined catfish oil decreased with increasing
temperature. At 20°C, the density was 0.926 g/cm3, which decreased to
0.902 g/cm3 at 90°C. This decrease in density was due to the expansion
of the oil molecules at higher temperatures.

Refractive index: The refractive index of refined catfish oil also
decreased with increasing temperature. At 20°C, the refractive index
was 1.4608, which decreased to 1.4558 at 90°C. This decrease was due
to the decrease in the concentration of oil molecules and the increase in
the volume of the oil at higher temperatures [6].

Chemical properties

Acid value: The acid value of refined catfish oil increased with
increasing temperature. At 20°C, the acid value was 0.12 mg KOH/g,
which increased to 1.48 mg KOH/g at 90°C. This increase was due to the
hydrolysis of triglycerides into free fatty acids at higher temperatures.

Peroxide value: The peroxide value of refined catfish oil also
increased with increasing temperature. At 20°C, the peroxide value was
3.23 meq O2/kg, which increased to 11.28 meq O2/kg at 90°C. This
increase was due to the oxidation of unsaturated fatty acids present in
the oil at higher temperatures [7].

Free fatty acid content: The free fatty acid content of refined
catfish oil increased with increasing temperature. At 20°C, the free fatty
acid content was 0.09%, which increased to 1.13% at 90°C. This increase
was due to the hydrolysis of triglycerides into free fatty acids at higher
temperatures.

Sensory properties

Color: The color of refined catfish oil became darker with increasing
temperature. At 20°C, the oil was light yellow, which changed to dark
yellow at 90°C. This change in color was due to the oxidation of
unsaturated fatty acids present in the oil at higher temperatures [8].

Odor: The odor of refined catfish oil became stronger and rancid
with increasing temperature. At 20°C, the oil had a mild odor, which
changed to a strong rancid odor at 90°C. This change in odor was due
to the oxidation of unsaturated fatty acids and formation of volatile
compounds at higher temperatures.

The results of this study indicate that an increase in temperature
leads to a decrease in density and refractive index, and an increase
in acid value, peroxide value, free fatty acid content, and sensory
degradation of refined catfish oil. Therefore, it is recommended to
store and use refined catfish oil at lower temperatures to maintain its
physical, chemical, and sensory properties [9].

Accordingto the findings of this study, the crude catfish oil contained
the following amounts of free fatty acids, peroxide, P-anisidin, and total
oxidation: 9.23 mEq/kg, 19.62 mEq/kg, and 11.32 %, respectively. The
amount of fatty acids that separated from their primary molecules is

measured by the FFA values, which indicate the degree of primary
oxidation. The hydrolytic breakdown of a free fatty acid when its main
molecules are cleaved was frequently used in biological systems as a
sign of stress [10]. This study’s crude catfish oil FFA values were higher
than the IFOS standard FFA values. That is to say, the unrefined catfish
oil was profoundly oxidized.

Following the refinement process, the oxidation values increased.
After purification at 250 C, 700 C, and 1000 C, the value of free fatty
acids was 0.14 percent, 0.26 percent, and 0.5%, respectively. The
purified oil’s free fatty acids decreased by 98.76 percent at a temperature
of 250 C. Oil refined at 700 C have decreased by 97.72 percent, while oil
refined at 1000 C has decreased by 95.5%. According to the statistical
analysis, the value of free fatty acids was significantly influenced by the
various treatments’ temperatures [11].

Discussion

The bleaching treatment at 250 C had the lowest oxidation number,
0.53 mEq/kg. Next came treatments at 1000 C and 700 C, which had 0.71
mEq/kg and 0.65 mEq/kg, respectively. At 250 C, peroxide in purified
oil decreased by 72.82 percent. Oil refined at 700 C has decreased by
59.03 percent, while refined at 1000 C has decreased by 49.32 percent.
In view of the measurable examination, the different temperatures had
no critical impact on the worth of free unsaturated fat oil [12]. The
PV was used to measure the oil’s primary oxidation processes, which
mostly produce hydro peroxides. In general, the oil’s quality improves
with lower PV. Anyway PV has diminished as auxiliary oxidation items.

When the hydro peroxides break down into carbonyls and other
compounds, especially aldehydes, the secondary oxidation stage
begins. The bleaching treatment at 250 C had the lowest P- anisidin
value in this study, with 0.17 mEq/kg, followed by treatments at 700
C and 1000 C, with 0.5 mEq/kg and 0.7 mEq/kg, respectively. At 250
C, the purified oil’s P-Anisidin value decreased by 85.92 percent. Oil
that has been refined at 700 C has decreased by 58.82 percent, while
oil that has been refined at 1000 C has decreased by 42.38 percent [13].
The statistical analysis revealed that the various temperature treatments
had no significant effect on the P-anisidin value. The lower the AV, the
better the nature of the oil.

The formula AV + 2PV was used to calculate the Totox value, which
indicates oil’'s overall oxidation state. The bleaching treatment at 250 C
had the lowest oxidation, 5.18 mEq/kg, followed by treatments at 700
C and 1000 C, 8.05 mEq/kg and 10.04 mEq/kg, respectively. The total
oxidation rate of purified oil at 250 C has decreased by 75.62 percent.
Oil that has been refined at 700 C has decreased by 59.02 percent, while
oil that has been refined at 1000 C has decreased by 48.89 percent [14].
The statistical analysis revealed that the value of the free fatty acid oil
was unaffected by the various temperature treatments. The oil is of
higher quality if Totox is lower in value.

Oleic acid, palmitic acid, and linoleic acid were the most common
fatty acids in catfish oil, accounting for 30.92%, 21.27%, and 12.37%,
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respectively. In catfish oil, total SFA, MUFA, and PUFA were 28.88%,
35.19%, and 17:23%, respectively. It is well known that MUFA and
PUFA can lower total cholesterol to HDL cholesterol ratio and LDL
cholesterol concentration. Oleic corrosive has a capability as an enemy
of bosom malignant growth [15]. However, the oil catfish’s oxidation
will be sped up by catfish oil’s high content of MUFA and PUFA.
Therefore, in order to extend the oil’s shelf life, antioxidants had to be
added after purifying it. Unsaturated fats profile in catfish oil.

Negative tumor formation regulators are tumor suppressor genes.
They generally carry out their anti-tumor functions by repressing
genes that are necessary for cell cycle continuation, mismatch repair,
or apoptosis. In mammals, for instance, Rb1, WT1, P53, BRCA1, and
BRCA2 regulate transcription and the cell cycle; APC, DPC4, PTEN and
NF1 capability in intracellular flagging pathways; furthermore, MSH2,
MSH6, PMS1, PMS2 and MLHI capability in befuddle fix pathways.
Recent research suggests a connection between tumor suppressor gene
expression and immune responses and innate immunity, despite the
fact that these traditional anti-tumor functions are well studied. For
instance, hepatoma cells that were depleted of RB had a weaker immune
response to a variety of stimuli and were less likely to recruit myeloid
cells. Stresses that frequently accompany immune function inhibition
have been associated with downregulation of tumor suppressor genes.
A lot of research has been done on how P53 and immune responses
interact [16, 17]. For example, P53 can tweak the declaration of
numerous TLR qualities. In the absence of p53, dendritic cell activation,
IAV-specific CD8 T cell immunity, and delayed cytokine and antiviral
gene responses were all observed in the lung and bone marrow.

Mammalian tumor suppressor genes include Rbl, WT1, P53,
NKX3.1, PTC, BRCA1, BRCA2, APC, DPC4, P19, LKBI, PTEN, NF1,
TSC2, MSH2, MSH6, PMS1, PMS2, MLH]1, and VHL, among others.
However, only a small number of teleost fish tumor suppressor genes
have been characterized. Past examinations have described growth
silencer qualities P53 and VHL in fish [18]. Intriguingly, zebrafish
showing a general systemic hypoxia response upon activation of the
tumor suppressor gene VHL suggests that tumor suppressor genes are
involved in both hypoxia responses and disease responses.

Edwardsiella ictaluri, a bacterial pathogen, is responsible for catfish
enteric septicemia. The channel catfish industry suffered significant
financial losses as a result of this disease, which is one of the most
prevalent diseases. Flavobacterium columnare’s Columnaris disease,
another bacterial infection, can also result in significant economic
losses. It is normal for articulated disintegration or rot of outer tissues,
with the gills frequently being the significant site of harm [19].

Stress responses in fish species are frequently linked to decreased
immunity as well as an increase in the frequency and severity of
diseases. While a significant number of the natural resistant qualities
have been described from catfish, examination of the contribution
of growth silencer qualities in sickness reactions or under pressure
conditions have not been directed. Accordingly, examinations of
the quality articulation of cancer silencer qualities under sickness
circumstances are of interest. Using existing RNA-Seq datasets, we
analyzed the expression patterns of a group of 21 channel catfish tumor
suppressor genes following bacterial infections in this study [20].

Conclusion

In conclusion, catfish oil is an excellent source of essential fatty
acids, vitamins, and antioxidants that can help to promote overall health
and well-being. It is a safe and natural supplement that can be used to
complement a healthy and balanced diet. However, if you are allergic to

fish or have any medical conditions, it is essential to consult with your
healthcare provider before taking catfish oil. The oxidation parameter
of catfish oil would decrease the lower the refining process temperature.
The treatment at 25°C produced the lowest total oxidation, or 0.14
percent, and the highest values of FFA, PV, and anisidin numbers;
2.5.mg Eq/kg; 0.17 mEq/kg; 5.18 mEq/kg in each case.
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