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Abstract 

The patin fish (Pangasius sp.) is a freshwater species known for its high oil yield, making 

it a precious resource for producing fish oil. Oil from this species, patin fish oil (PFO), is 

rich in omega-3 and omega-6 polyunsaturated fatty acids (ω-3 and ω-6 PUFA), which are 

valuable for human health. This review aimed to provide a scientific description of the 

nutritional contents, processing, production, purification, physicochemical properties, and 

health benefits of PFO and its application in the pharmaceutical and food industries. PFO 

can be derived from different fish parts, including the head, flesh, belly fat, offal, and 

bones. Methods for extracting PFO, such as maceration, dry rendering, wet rendering, 

Soxhlet extraction, ultrasound-assisted extraction (UAE), microwave-assisted extraction 

(MAE), direct pressing, and steaming, have their benefits and drawbacks. The extracted 

fish oil takes the form of crude oil, which requires another step to purify it. Purification 

will enhance the quality of the fish oil according to food-grade fish oil standards, in this 

case, the International Fish Oil Standards (IFOS), and ensure that the final oil is free of 

impurities. Filtering, settling, centrifugation, degumming, neutralization, bleaching, 

deodorization, and esterification involved in the purification process allow the oil to be 

preserved from degradation and retain its nutrients. Fish oil (FO) can be characterized 

utilizing the AOAC INTERNATIONAL method, which includes tests for acid, peroxide, 

iodine, saponification, anisidine, and fatty acid values. In the pharmaceutical industry, 

PFO can provide neuroprotective and antioxidant effects, improve cardiovascular health, 

boost the immune system, and treat cosmetic and skin conditions, such as photoaging, skin 

cancer, hypersensitivity, dermatitis, cutaneous wounds, and melanogenesis. Meanwhile, it 

can be used in the food industry's nutritional supplements, products, and preservatives. FO 

products on the market come in soft capsule and emulsion forms. With its unique 

properties, PFO holds the potential for the health and pharmaceutical industries, 

positioning it as a promising product for the future. 

1. Introduction 

Fish oil (FO) products from freshwater sources are 

less abundant than those from the sea (Sasongko et al., 

2022). Compared to other freshwater species, the patin 

fish (Pangasius sp.), enjoyed directly or used in various 

dishes, such as fillets and smoked preparations, yields 

significantly more oil. Patin fish cultivation often 

produces a variety of by-products, such as heads, skin, 

bones, abdominal fat, offal, and trimmings (Amri et al., 

2021). While the flesh of the fish can be processed as 

food or prepared as FO, which is applied to food 

supplements, cosmetics, and pharmaceuticals (Rohman 

et al., 2021), its by-products can be processed into 
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fishmeal as animal feed. In particular, the residual fish 

oil holds excellent potential for developing value-added 

products (Kamini et al., 2016). 

Patin fish contains 16.08% proteins, 5.75% fats, 

1.5% carbohydrates, 0.97% ash, and 75.7% water (Wafa 

et al., 2021). The oil derived from this species is low in 

omega-3 fatty acids but high in omega-6 and omega-9 

(Thammapat et al., 2010). Omega-3 fat is a nutrient the 

human body needs to boost intelligence and strengthen 

the immune system (Pasini et al., 2022). Furthermore, it 

has antioxidant properties essential for warding off free 

radicals (Samsul et al., 2024). Omega-6 is an essential 

fatty acid important for preventing the risk of thrombotic 

cardiovascular events, protecting cell membranes, and 

keeping cholesterol in balance (Harris et al., 2009). 

Finally, omega-9 can reduce LDL and increase HDL in 

the bloodstream (Kamini, 2016). Patin fish oil (PFO) 

contains 49.344% saturated fatty acids (SFA) and 

54.524% unsaturated fatty acids.  

Fish flesh can be processed into food products and 

fish oil. Extraction and purification processes are 

required to obtain good-quality fish oil. Extraction 

separates the intended components from the mixture 

(Ivanovs and Blumberga, 2017). It can be done by 

maceration (Mendez and Concha, 2018), Soxhlet 

extraction (Sahena et al., 2010), ultrasound-assisted 

extraction (UAE) (Kumar et al., 2021), microwave-

assisted extraction (MAE) (Afolabi et al., 2018), 

supercritical fluid extraction (SFE) (Perretti et al., 2007; 

Gedi et al., 2015), enzymatic hydrolysis (Deepika et al., 

2014), direct pressing (Ikhsan et al., 2022), and 

rendering (Ponphaiboon et al., 2018). 

Extraction results in FO in the form of crude fish oil 

(CFO), which usually fails to fulfill food quality 

standards, such as the International Fish Oil Standards 

(IFOS). To meet standards for the CFO, refining is 

performed to obtain clear, odorless oil with good taste, 

eye-catching appearance, and long shelf life (Merkle et 

al., 2017). This involves filtration, degumming (Pan et 

al., 2018), neutralization, bleaching, and deodorization 

(Ningsih et al., 2024). 

 

2. Methods 

This review used several databases, including 

Scopus, PubMed, Web of Science, Google Scholar, and 

DOAJ, to explore relevant literature using the keywords 

"fish oil," "patin fish oil," or "Pangasius sp." AND 

"processing of fish oil," AND "characterization of fish 

oil," AND "health benefits of fish oil" or "patin fish oil," 

AND "application of products in the pharmaceutical and 

food industries." Abstracts or full papers from original 

articles or review articles were carefully evaluated before 

being included as references in this review.  

 

3. Processing and production of patin fish oil 

Harvesting abundant yields of patin oil from patin 

fish involves a series of steps that blend traditional and 

modern techniques. This process includes washing to 

remove impurities, weighing both before and after 

extraction to determine the yield, and using various 

methods for extraction and purification. These stages are 

illustrated in Figure 1.  

Extraction isolates substances from solids or fluids, 

employing a solvent that will extricate the desired 

substance without extricating other substances. It is 

utilized to partition substances from sources for 

purification or non-stop filtration of substances. 

Extraction of FO can be performed through both 

conventional and modern methods. Traditional methods 

include solvent extraction (SLE) (Dulanlebit, 2023), dry 

and wet rendering, and mechanical expression (Rahman 

et al., 2023). In contrast, modern methods include 

supercritical fluid extraction (SFE), instant controlled 

pressure drop (DIC), microwave-assisted extraction 

(MAE), ultrasound-assisted extraction (UAE), and 

pulsed electric field (PEF) (Usman et al., 2022).  

Rendering is a method of extracting oil with high 

water content. There are two types of rendering: wet and 

dry rendering. While wet rendering applies high 

temperature and water steam pressure and produces 

significant quantities of oil or fat, dry rendering is carried 

out without water addition (Kamini et al., 2016). Dry 

rendering is a cost-effective method involving hydraulic 

pressing and a cooker dryer, making it a valuable 

investment despite the higher operational cost (Rahman 

et al., 2023). The high pressure applied in the method 

facilitates the extraction of liquid oil from the tissue. 

This process uses petroleum ether, gasoline, carbon 

disulfide, carbon tetrachloride, benzene, or n-hexane as 

solvents. Ideally, the amount of solvent that evaporates 

should not exceed 5%, as this can impact the solvent 

extraction system as a whole and the quality of the oil 

(Putri et al., 2019). As this method uses many solvents 

and takes an extended period, ecofriendliness has 

become a concern that needs to be considered (Rohim et 

al., 2024).  

Figure 1. Processing PFO. 
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Soxhlet extraction (SE) and maceration are two 

standard extraction methods. These methods use a 

solvent to extract compounds from solid materials. These 

methods are popular as they are simple and need no 

supervision (Lopez-Bascon and Luque de Castro, 2020). 

SE is particularly advantageous as it allows for the 

continuous transfer of analytes from the sample into a 

fresh solvent, producing higher analyte yields (Li et al., 

2019). In addition, it is a non-stop, high-productivity, 

automatic, fast extraction strategy that needs less solvent 

than maceration or percolation (Zhang et al., 2018). 

However, SE uses hazardous and flammable organic 

solvents, potentially releases toxic compounds during 

extraction, utilizes more expensive, higher-purity 

solvents, and involves tedious work, which constitutes a 

disadvantage (Lopez-Bascon and Luque de Castro, 

2020).  

MAE is an extraction method that uses 

electromagnetic waves at frequencies between 0.3 - 300 

GHz, with a short extraction time, less solvent, and little 

energy (Dulanlebit, 2023). The interaction of 

microwaves with polar compounds, such as water and 

organic components, produces warmth through ionic 

conduction and dipole turn instruments. This process 

involves the concurrent exchange of heat and mass to 

make a synergistic impact that quickens extraction and 

upgrades the extraction yield (Afolabi et al., 2018; 

Zhang et al., 2018). Other extraction methods include 

SFE (Gedi et al., 2015) and enzymatic hydrolysis 

(Deepika et al., 2014). Various extraction methods are 

illustrated in Figure 2, and their benefits and 

disadvantages are detailed in Table 1. The selection of 

the extraction method will affect the oil yield and 

characteristics, including the fatty acid content, anisidine 

index, acid value, saponification index, iodine content, 

and peroxide index. Table 2 provides PFO data on these 

characteristics. 

These different methods, as summarized in Table 3, 

have been conducted. The yield results indicate that wet 

Figure 2. Method of extraction. SFC: Supercritical Fluid 

Extraction, MAE: Microwave-Assisted Extraction, UAE: 

Ultrasound-Assisted Extraction, SE: Soxhlet Extraction, ME: 

Maceration Extraction, DR: Dry Rendering, WR: Wet 

Rendering.  

Method of extraction Benefits Disadvantages 

Dry rendering • short time 

• can use an industrial scale 

• The heat will cause denaturation 

Wet rendering 

• low cost 

• does not use organic solvents 

• Long time for extraction 

• not suitable for compounds thermolabile 

• cannot use agitation (stirring) to speed up 

the extraction 

Soxhlet 

• efficient and effective for determining the 

oil or fat content of an ingredient, because 

the solvent used can be recovered 

• extraction is a relatively short time 

• produce emissions of toxic substances 

• the solvent used must be of high-purity 

• high cost 

Maceration 

• simple 

• economical 

• easy extraction 

• without a heating process 

• safety 

• needs many solvents 

• long time 

• small yield 

Pressured liquid 

extraction 
• easy 

• short 

• expensive cost 

• can only be used for analysis 

Supercritical fluid 

extraction 

• solvent (CO2) is expensive 

• solvent can be recycled 

• short time extraction 

• automatic 

• does not require advanced filtration 

• loss of target compounds due to improper 

solvent selection requires special 

equipment, 

• specialized skills 

• not suitable for compounds thermolabile. 

Microwave-assisted 

extraction 

• short time 

• can be used at the industrial and laboratory 

level 

• not suitable for compounds or non-polar 

solvents 

• solvents with high viscosity 

• not ideal for compounds thermolabile, 

• high cost 

• need special skills to operate 

Table 1. The benefits and disadvantages of the extraction method. 
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samples yield less than dry samples due to the drying 

process, where water evaporates, leaving the water 

content negligible. This small water content impacts the 

penetration of the solvent into the sample. In wet 

maceration, ethyl acetate solvent yields higher results 

than hexane and chloroform due to its higher polarity, 

attracting more polar compounds. Meanwhile, dry 

maceration yields lower results as polar compounds may 

have been reduced, with less attraction of ethyl acetate. 

Research also distinguishes between wet and dry 

Method Purification 
agent 

Peroxide 
value  

(meq/kg) 
Acid value LOD value  

(g I2/100 g) 
Saponification 

value 

Anisidine 
value  

(meq/kg) 

Dry rendering 

- 4.87±0.145 2.64±0.09 81.9±1.19 196.75±1.45 8.93±0.16 
activated 

carbon 2% 4.29±0.08 1.92±0.07 81.99±1.28 194.87±2.05 7.07±0.06 

bentonite 2% 3.76±0.13 2.42±0.10 80.46±1.06 189.48±2.77 5.95±0.11 
Dry rendering - 10.40 - 17.87 108.84 - 
Maceration with hexane 
(Wet samples) - 9.59 5.27 - 135.21 - 

Maceration with 
chloroform (Wet 
samples) 

- 7.18 2.55 - 287.71 - 

Maceration with ethyl 
acetate (Wet samples) - 9.61 7.01 - 221.74 - 

Maceration with hexane 
(dried samples) - 5.14 5.27  137.83 - 

Maceration with 
chloroform (dried 
samples) 

- 8.88 8.86  287.64 - 

Maceration with ethyl 
acetate (dried samples) - 10.84 10.57  187.84 - 

Soxhlet (n-hexane) - 15.67 15.6 - 144.28 - 
Soxhlet (chloroform) - 17.92 8.84 - 268.59 - 
Soxhlet (Ethyl acetate) - 14.30 12.41 - 192.05 - 

wet rendering 

bentonite 7% 0.00 - - - 2.28±0.16 
- 6.40±0.11 - 146.42±0.0 - - 

bentonite 3% 4.88±0.06 - 185.56±33.86 - - 
bentonite 1% 5.79±0.04 - 185.56 ±33.86 - - 

citric acid 3% + 
NaOH 9.5% + 
bentonite 1% 

6.08±0.18 - 168.34±2.97 - - 

NaCl 8% + 
NaOH 1 N + 
bentonite 2% 

5.52±0.26 - 185.25± 8.94 - - 

Dry rendering 

- 4.26±0.13  141.83±7.04 - - 
bentonite 3% 1.60±0.14  188.50±6.01 - - 
bentonite 1% 2.14±0.16  205.31±12.70 - - 

citric acid 3% + 
NaOH 9.5% + 
bentonite 1% 

3.89±0.19  163.47±1.46 - - 

NaCl 8% + 
NaOH 1 N + 
bentonite 2% 

3.82±0.10  173.81±12.84   

Modified dry rendering - 2.77±0.15 - - - 2.86±0.2 
Soxhlet (diethyl ether) - 4.146±0.29 1.469±0.00 61.187±0.53 162.964±0.00  
Wet rendering  3.308±0.43 1.523±0.00 49.345±0.51 186.697±0.011  
Acid silage  4.645±0.48 1.442±0.00 51.708±0.36 177.555±0.50  
MAE  2.081±0.70 1.402 ± 0.00 54.439±0.59 195.286±0.654  

Table 2. Methods and physicochemical properties. 
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rendering methods (Kamini et al., 2016). Rendering is an 

extraction method to remove oil trapped in the cell wall 

by breaking the cell wall using heating (Rohim et al., 

2024) and high pressure. Using both heating and high 

pressure will affect the yield and quality of the oil. 

Compared to Soxhlet extraction, pressing yields less 

patin fish oil.  

Fish oil purification follows extraction, involving the 

removal of impurities and undesirables to produce a 

purified product (Anandganesh et al., 2016). Fish oil 

may have a pleasant odor and flavor, an uninteresting 

color, and limited shelf life, which can be costly to 

consumers (Mendez and Concha, 2018). Therefore, 

purification is performed to improve the quality of the 

fish oil to meet food-grade fish oil standards and ensure 

that the finished oil is impurity-free (Kamini et al., 

2016). Impurities in the oil can reduce the oil’s quality 

(Firestone, 2011). In addition to impurities, fish oil 

purification removes water, affecting the oil's 

susceptibility to oxidation. Purification with bentonite 

will decrease the levels of free fatty acids and affect the 

characteristics of fish oil. Bentonite can potentially cause 

a fat hydrolysis reaction, which may reduce the quality 

of the fish oil (Indah et al., 2022). Its capacity to absorb 

free fatty acids lends bentonite a greater effectiveness in 

purification than activated carbon. Purification may also 

use magnesium silicate (a synthetic absorbent containing 

63.4% SiO2, 31.0% MgO, and H2O4) to prevent inactive 

materials and impurities from affecting adsorption, 

causing the yellow color of the oil to change to 

transparent. The quality of magnesium silicate can be 

improved to achieve the IFOS standards (Suseno et al., 

2021). In addition, H5-NZA adsorbent provides an 

enhanced quality that demonstrates superior performance 

over zeolite adsorbent, where the quality increases with 

increasing adsorbent composition (Handoko et al., 

2023). Purification can be done mechanically through 

filtering, settling, centrifugation, and chemically through 

neutralization, degumming, and bleaching (Bija et al., 

2017).  

Degumming can remove impurities such as 

phospholipids, proteins, and carbohydrates from the oil, 

improving its quality and stability (Hurtada et al., 2020; 

Gharby, 2022). These impurities can make the oil 

unstable and give it an unpleasant flavor. The process 

involves removing gums and sludges containing 

phosphatides, proteins, residue, carbohydrates, water, 

and resins without reducing the amount of free fatty 

acids in the oil (Huang and Sathivel, 2010). The extent of 

phosphorus removal varies depending on the type of fish 

oil. While it does not alter the free fatty acid content, 

degumming can decrease the peroxide value for all fish 

oils and increase the anisidine value, especially in 

sardine oil, for which a significant increase was 

observed. A general rise usually follows the degumming 

process in fish oil oxidation. Degumming primarily 

affects the nutritional value of fish oil, although 

insignificantly, by altering its specific chemical and 

physical properties (Estiasih et al., 2017). 

Neutralization, another step in purification, is pivotal 

for removing impurities aimed explicitly at eliminating 

free fatty acids (FFAs) from crude oil (Anandganesh et 

al., 2016). This method involves using NaOH (sodium 

hydroxide), crucial in separating free fatty acids from oil 

or fat storage. Alkaline or other reagents facilitate the 

formation of soap and aid in the coagulation of materials 

consisting of undesirable ingredients (Shabanikakroodi 

et al., 2015; Rahman et al., 2023). NaOH treatment 

improves fish oil quality and safety by reducing free 

fatty acids and contaminants while preserving its 

nutritional benefits, especially essential fatty acids (Putri 

et al., 2021). The application of NaOH in neutralization 

is extensively valued for its simplicity, cost-

effectiveness, and efficiency. The oil quality can also be 

maintained by combining activated carbon and 

deodorizers. Neutralization can produce high-quality fish 

oil with improved taste, color, odor, shelf life, and 

market value, giving it applicability in the 

pharmaceutical and food industries (Nascimento et al., 

2015; Simat et al., 2019).  

Bleaching in the oil refining process aims to brighten 

the oil’s color, remove gums, and absorb colloidal 

peroxides that may develop during degradation (Sari et 

al., 2015). Rather than altering its nutritional contents, 

bleaching primarily eliminates impurities and enhances 

the oil's color and clarity (Hemp et al., 2023). 

Adsorbents such as bentonite (Nadhiro et al., 2018) and 

activated charcoal (Indah et al., 2022) are used in 

bleaching. Adding bentonite to the oil refining process 

will lower the levels of peroxides (Suseno et al., 2015), 

free fatty acids, p-anisidine, and acids (Rohman et al., 

Method Sample/solvent Yield (%) 

Maceration of wet 
fish  

n-hexane 16.18±11.73 

chloroform 14.66±15.13 

ethyl acetate 23.89±8.85 

Maceration of dry 

fish 

n-hexane 21.40±7.67 

chloroform 25.14±4.49 

ethyl acetate 15.82±2.11 

Soxhlet 

n-hexane 50.43±2.78 

chloroform 32.42±1.95 

ethyl acetate. 32.15±3.45 

UAE n-hexane: isopropanol 42.71±0.44 

MAE ethyl acetate: methanol 42.08±0.90 

Dry rendering innards 45.17 

Table 3. Extraction method.  
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2021). However, while adding adsorbents can extend 

shelf life, it may affect the oil's taste, fragrance, and 

color. The overall bleaching process is done in such a 

way as to ensure that the oil retains its beneficial fatty 

acids and other nutrients throughout storage and 

processing (Ayu et al., 2020).  

Deodorization is another critical step in the oil 

refining process, primarily aimed at enhancing the 

quality of edible oils by removing undesirable odors and 

flavors (Greyt et al., 2024). It can be performed 

physically, chemically, and biologically. Physical 

deodorization involves using adsorbents such as 

activated charcoal and zeolite. Activated charcoal is 

stable, recyclable, and has a large pore structure and 

surface area, effectively absorbing compounds that cause 

fishy odor in fish oil (Chen et al., 2016). Zeolite, a 

microscopic crystal composed of silicon, aluminum, and 

oxygen, can absorb trimethylamine (TMA), a compound 

responsible for unpleasant odor in fish oil (Chung and 

Lee, 2009). Deodorization at a low temperature (90°C) 

with constant stirring at 250 rpm for 10 minutes in 5% 

ethanol, added with 0.03% H2SO4 (98%), can produce 

fish oil with an odor and taste that meets standards 

(Demydova et al., 2021). Unlike physical deodorization, 

chemical deodorization involves adding acid or alkaline 

compounds to the fish oil to prevent or eliminate the 

fishy odor caused by lipid oxidation. Pan et al. (2018) 

found that adding 3% β-cyclodextrin to puffer fish skin 

gelatin reduced fishy odor and volatile compound levels. 

However, chemical deodorization methods have 

disadvantages, including environmental pollution and 

limited effectiveness against certain odor-causing 

compounds. These methods are most effective for liquid 

substances. Lastly, biological deodorization utilizes 

microbes, such as yeasts and Staphylococcus bacteria. 

Yeasts can absorb and convert fishy-smelling substances 

into oil. The advantages of using yeasts are that it is 

safer, economical, and capable of producing unique 

odors (Su et al., 2022). Deodorization can be conducted 

through molecular distillation (MD), steam distillation 

(SD), liquid-liquid extraction (LLE), the addition of 

green tea polyphenols (GTP), and adsorption using 

zeolites or diatomite, activated carbon (AC), or bentonite 

(BT) (Song et al., 2018). Low-temperature liquid-liquid 

extraction, for instance, can protect the oil from 

oxidation and degradation. This method can reduce the 

acid and peroxide values and maintain the omega-3 fatty 

acid content. Additionally, the organic solvent 

nanofiltration technique has demonstrated apparent 

effects on the deodorization of fish oil, showing promise 

for the fish oil refining industry (Masrukan et al., 2024). 

 

 

4. Physicochemical properties 

AOAC INTERNATIONAL standardization of fish 

oil covers acid, peroxide, iodine, saponification, 

anisidine, and fatty acid profiles. High acid and peroxide 

values mean lower oil quality and stability. This results 

in rancidity due to the transformation of triglycerides 

into free fatty acids and glycerol. The higher the 

peroxide and free fatty acid levels, the greater the level 

of damage (Lestari et al., 2022). Peroxide values vary 

with extraction methods, temperature, and heating 

(Sembiring et al., 2018). In addition, saponification 

value helps detect oil or fat adulteration by showing the 

sizes of the fatty acid molecules that make up 

triglycerides. A low saponification value indicates a 

significant molecular weight. Meanwhile, anisidine value 

can indicate the presence of oxidation processes in oil. A 

high anisidine value indicates lower oil quality 

(Pandiangan, 2021). These physicochemical parameters 

are further detailed in Table 2. 

Fatty acids (FA) are long-chain hydrocarbon 

components of lipids, serving essential functions for the 

human body. The fish diet, fish age, season, location, and 

natural cycles influence the FA content in fish. Gas 

chromatography (GC), which is sensitive, relatively 

specific, highly reproducible, and quick in analysis, is 

used to determine the composition of PFO, including the 

FA content. To analyze them, non-volatile FAs must first 

be converted into more volatile methyl ester (FAME) 

forms using derivatization techniques (Guntarti et al., 

2020). Converting fatty acids into FAME, resulting in 

non-polar properties and low molecular weight, will 

simplify the analysis process. FAs are easily derivatized 

because their polar components will form hydrogen 

bonds, causing problems in adsorption. Fatty acids are 

composed of saturated and unsaturated fatty acids. 

Saturated fatty acids (SFA) consist of tridecanoic, 

palmitic, stearic, arachidic, eicosanoic, behenic, 

heneicosanoic, tricosanoic, and lignoceric acids, while 

unsaturated fatty acids contain omega-9, omega-6, and 

omega-3 (Sari et al., 2017). Unsaturated fatty acids are 

classified into monounsaturated fatty acids (MUFA) and 

polyunsaturated fatty acids (PUFA). MUFA comprise 

palmitoleic acid, linolenic acid, myristoleic acid, cis-10-

heptadecanoic acid, oleic acid, and nervonic acid, 

whereas PUFA encompass linoleic acid, cis-8,11,14-

eicosatrienoic acid, cis-11,14,17-eicosatrienoic acid, cis-

5,8,11,14-eicosatetraenoic acid, EPA (cis-5,8,11,14,17-

eicosapentaenoic acid), and arachidonic acid (Indah et 

al., 2022). Fatty acid content is influenced by the fish 

species, feeding, fish parts used, extraction methods, and 

purification. The FA content in PFO is detailed in Table 

4. 
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Finally, proximate analysis quantifies the 

carbohydrate, protein, water, ash, and fat contents in oil 

(Putri et al., 2020), which are influenced by the 

environment, fish age, size, sex, and species. Ash 

content, in particular, reflects the oil's inorganic 

components (minerals). Patin fish (Pangasius sp.) 

contains 16.08% protein, 5.75% fat, 2.5% carbohydrates, 

0.97% ash, and 75.5% water (Bisenius et al., 2020). 

Panagan et al. (2012) reported that PFO contains 0.21–

2.48% EPA and 0.95–0.96% DHA. The SFA content 

Sample Purification 

agent 
Content 

ꞷ-3 ꞷ-6 SFA MUFA (%) PUFA 
Flesh - 0.50% 19.44% 27.51% 47.24 25.25% 
Flesh -     46.09% 35.38 11.91% 

Viscera -     41.89% 12.22 33.94% 

Viscera 
(wet rendering) 

bentonite 3% 
465.47  

(µg/mL) 
613.73  

(µg/mL) 
9999.62  

(µg/mL) 
  

1126.14  

(µg/mL) 

bentonite 1% 
1231.84  

(µg/mL) 
460.79  

(µg/mL) 
3033.81  

(µg/mL) 
  

1692.63  

(µg/mL) 

citric acid 3% 
+ NaOH 9.5% 
+ bentonite 1% 

66.73  

(µg/mL) 
1338.47  

(µg/mL) 
8761.47  

(µg/mL) 
  

6952.39  

(µg/mL) 

NaCl 8% + 
NaOH 1 N + 
bentonite 2% 

149.48  

(µg/mL) 
856.41  

(µg/mL) 
4755.86  

(µg/mL) 
  

4910.97  

(µg/mL) 

Viscera 
(dry rendering) 

bentonite 3%  
1095.81  

(µg/mL) 
5864.48  

(µg/mL) 
  

5900.03  

(µg/mL) 

bentonite 1% 
44.19  

(µg/mL) 
1155.52  

(µg/mL) 
7036.51  

(µg/mL) 
  

5984.92  

(µg/mL) 
citric acid 3% 
+ NaOH 9.5% 
+ bentonite 1% 

- 
864.47  

(µg/mL) 
6316.24  

(µg/mL) 
  

4887.14  

(µg/mL) 

NaCl 8% + 
NaOH 1 N + 
bentonite 2% 

129.38  

(µg/mL) 
837.90  

(µg/mL) 
4567.31  

(µg/mL) 
  

4424.43  

(µg/mL) 

Viscera fat - - - 32.33% 28.33 10.04% 

Liver and fatty 

tissues - - - 46.89% 38.13 11.99% 

Head 

(Pangasianodon 

hypophthalmus) 
bentonite 1% 2.28% - 46.76% - 53.24% 

Belly flap 

(Pangasianodon 

hypophthalmus) 
bentonite 1% 3.35% - 37.30% - 62.79% 

Viscera 
(Pangasianodon 

hypophthalmus) 
bentonite 1% 2.11% - 45.62% - 54.38% 

Head 
(Pangasius djambal) bentonite 1% 3.15% - 37.08% - 62.92% 

Belly flap 
(Pangasius djambal) bentonite 1% 1.45% - 47.27% - 52.74% 

Viscera patin jambal bentonite 1% 2.95% - 38.03% - 61.97% 

Flesh (Pangasius 

micronemus) Sg 

Lembing 
- 3.1% 13.9% 34.80% 41.40 18.3% 

Flesh (Pangasius 

micronemus) Sg 

Kanchong 
- 4.7% 12.8% 41.50% 35.80 19.3% 

Flesh (Pangasius 

micronemus) Tg. 

Pulai 
- 3.2% 13.0% 40.0% 35.80 17.7% 

Flesh (Pangasius 

nasutus) Peramu - 1.3% 6.5% 32.0% 44.40 9.3% 

Flesh (SE) -     8.530 ± 1.005% 2.752 ± 0.392 19.158 ± 1.710% 

Flesh (WR) -     10.634 ± 0.714% 1.554 ± 0.153 13.236 ± 0.789% 

Flesh (AS) -     17.330 ± 1.508% 4.860 ± 0.725 8.600 ± 0.573% 

Flesh (MAE) -     13.570 ± 2.50% 7.997 ± 0.193 12.137 ± 1.216% 

Table 4. Fatty acid composition of PFO.  



126 Kusabandari et al. / Food Research 10 (1) (2026) 119 - 132  

 https://doi.org/10.26656/fr.2017.10(1).172 © 2026 The Authors. Published by Rynnye Lyan Resources 

M
IN

I R
E

V
IE

W
 

was 35.13%, the MUFA content was 36.55%, and the 

PUFA content was 13.93%. The belly contains 36.21% 

fat, while the offal was reported to contain up to 93.32% 

FA (Thammapat et al., 2010), with 26.22% palmitic acid 

and 40.14% oleic acid. Another study reported a total 

saturated fatty acid content of 49.344% and a total 

unsaturated fatty acid content of 54.524%, including 

39.101% MUFA and 15.423% PUFA (Pandiangan, 

2021). The approximate analysis results for the 

phytonutrient of PFO are detailed in Table 5.  

 

5. Health benefits of patin fish oil 

PFO contains fatty acids, vitamins, and other 

nutrients beneficial for cardiovascular health, brain 

health, and neurological function. It has anti-

inflammatory properties, reduces the risk of eye disease, 

improves the immune system, helps prevent periodontal 

and dental diseases, depression, and anxiety (Back and 

Hansson, 2019), and helps treat ulcerative colitis 

(Marton et al., 2019). FO can significantly reduce LDL 

cholesterol levels (Fathony et al., 2022). The omega-3 

polyunsaturated fatty acids (PUFAs) contained in FO are 

beneficial for treating cardiovascular disease (CVD), 

preventing all-cause mortality and sudden cardiac death 

(Bowen et al., 2016), thereby reducing CHD mortality 

(Fonda et al., 2016). It can also support mental health 

conditions (Wani et al., 2015). Depression, one of these 

conditions, is a multifactorial disorder whose causes 

include a deficiency of omega-3 fatty acids. In addition, 

omega-3 fatty acid supplements improve symptoms of 

eye disease, a common chronic condition characterized 

by eye pain and visual disturbances, which can decrease 

the quality of life (Wang and Daggy, 2017). DHA, one 

of the omega-3 fatty acids, may optimize photoreceptor 

membrane fluidity, retinal integrity, and visual function 

in the eye (Querques et al., 2011), thereby playing a vital 

role in photoreceptor cells in the retina (Shindou et al., 

2017). Together with EPA and ALA, other omega-3 fatty 

acids, DHA, are also essential for brain function 

(McNamara and Almeida, 2020). In the brain, DHA 

affects neurotransmitters (Dighriri et al., 2022). Omega-

3 may reduce Alzheimer's disease (AD) and stress on 

brain development and function (Hartnett et al., 2023), 

enhance adult memory (Nadine et al., 2016), improve 

mood, and protect against cognitive decline (Kokubun et 

al., 2020). 

The immune system is the body's defense system 

that protects the organism from attacks by pathogens, 

such as viruses or bacteria. Omega-3 fatty acids increase 

the targets for phagocytosis, thereby increasing the 

phagocytic capacity of macrophages to ingest certain 

types of particles. This increase comes from the changes 

in the composition and structure of the macrophage cell 

membrane due to the incorporation of omega-3 fatty 

acids. These macrophage cells are essential to the innate 

immune system (Gutiérrez et al., 2019). Omega-3 

triggers changes in gene regulation in macrophages. 

Treating THP-1-derived macrophages with DHA or EPA 

induces changes in gene expression in response to LPS 

activation (Ndou et al., 2017). As precursors of lipid 

mediators of inflammation, they can limit or modulate 

the inflammatory response and help prevent or reduce 

experimental arthritis (Athanassiou et al., 2020). These 

fatty acids can also prevent the increase of TNF-α after 

surgery in patients with digestive system tumors (Jamali 

et al., 2024). 

 

6. Application of patin fish oil products in the 

pharmaceutical and food industries  

Patin fish has attracted considerable attention for its 

potential applications in the pharmaceutical, cosmetic, 

and food industries due to its PUFA, including DHA and 

EPA, α-linolenic acid (ALA), and linoleic acid contents. 

In the pharmaceutical sphere, it can be used as a 

neuroprotective agent (Nengah et al., 2024), antioxidant, 

and heart disease treatment (Lubis et al., 2024). 

Meanwhile, its potential applications in cosmetics 

include photoaging treatments, skin cancer, allergy, 

dermatitis, cutaneous wounds, and melanogenesis 

(Huang et al., 2018). Its high PUFA content, which 

provides anti-inflammatory effects, makes it a suitable 

ingredient for hand and body cream preparations 

(Shabanikakroodi et al., 2019). It is also suited for 

treating localized skin conditions like psoriasis and UV-

induced erythema. Additionally, PFO has been combined 

with turmeric extract to improve oxidative stress, 

Parameter 
Protein level (%) Carbohydrate level (%) Lipid level (%) Ash (%) Moisture content (%) 

16.71 6.08 0.25 0.81 76.15 
16.08 1.5 5.75 0.97 75.7 

0.32±0.03 0.17±0.16 88.19±0.28 0.05±0.00 14.41±0.33 
2.14±0.02 - 73.23±0.01 - - 
1.75±0.02 - 77.64±0.01 - - 

13.49±0.01 - 9.59±0.02 - - 
12.70±0.01 - 11.71±0.03 - - 

Table 5. Phytonutrient content of PFO 
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including malondialdehyde (MDA) and superoxide 

dismutase (SOD). The combination’s ability to 

significantly alleviate oxidative stress indicates its 

potential therapeutic benefits against metabolic disorders 

(Nengah et al., 2024). As for the food industry, patin 

fish’s potential applications include nutritional 

supplements, products, and preservatives (Lubis et al., 

2024). 

Incorporating PFO in food products benefits health. 

These benefits especially come from PFO unsaturated 

fatty acid contents, including DHA and EPA (Jamshidi et 

al., 2020). PFO can be used as a health supplement in 

soft capsules or emulsion forms (Sukmiwati et al., 2020). 

PFO in syrup preparations is also used as an alternative 

for stunting prevention (Samsul et al., 2024). Fish oil can 

be formulated into margarine (Hastarini et al., 2021) and 

biscuits (Ilza and Sukmiwati, 2020). It can be used as 

collagen (Sadi and Yoga, 2021) and even further 

processed into biodiesel (Yupitasari et al., 2020). It is 

essential to determine the role of omega-3 fatty acids, 

particularly DHA, in primary care practices (Troesch et 

al., 2020). Contents such as PUFA (DHA and EPA), α-

linolenic acid (ALA), and linoleic acid are essential for 

ameliorating the severity of some skin disorders, such as 

photoaging, skin cancer, allergy, dermatitis, cutaneous 

wounds, and melanogenesis (Huang et al., 2018), 

improving body composition, and counteracting obesity-

related metabolic changes, as in modulating lipid 

metabolism (Albracht-Schulte et al., 2018) and inhibiting 

several aspects of inflammation (Calder, 2013). 

 

7. Conclusion 

Patin fish contains proteins, carbohydrates, and fatty 

acids, such as omega-3, omega-6, and omega-9. Various 

extraction methods can be used to extract oil from this 

species. Of those methods, the dry rendering and direct 

press methods are the most widely used due to their 

simplicity, the products’ safety for consumption, the use 

of samples in bulk, and enormous yields. Extraction is 

followed by purification or refining, aiming to produce 

high-quality oil that meets IFOS standards. This process 

uses bentonite, activated charcoal, zeolite, or magnesium 

silicate as a cleaning agent. The nutrients in the fish oil 

obtained from these processes can improve brain 

intelligence, prevent stunting and heart disease, lower 

cholesterol levels, and boost the immune system. 

Currently, fish oils are only available in soft capsule or 

emulsion forms, necessitating product diversification for 

maximum benefits. 
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