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Abstract: This study aimed to obtain refined catfish oilbypurification with neutralization and bleaching. NaOH
alkaline purification treatment used 12, 14 and 16°Be. The best semi-refined oil then purified using adsorbents
magnesol XL in various concentrations as many as 0, 1, 3 and 5% then stirred using a magnetic stirrer for 10, 20 and
30 min. The oil analyzed by several parameters such as yield, free fatty acids, acid value, peroxide value, p-anisidine
value, total oxidation value and clarity test. The results showed that the best semi-refined oil was conducted by
treatment 16°Be NaOH and refined oil was conducted by combination treatment 1% Magnesol XL and 10 minutes
stirring. The whole parameters result in this combination were under International Fish Oil Standard (IFOS).
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INTRODUCTION

Catfish is one of the main aquaculture commodities
in Indonesia that the production and utilization
continuously increase. Catfish production increases
around 70% annually. Catfish production in Indonesia
reached 31,490 tons in 2006 and increased significantly
to 651,000 tons in 2012. The production of catfish in
2013 amounted to 1.1 million tons and 1.8 million tons
in 2014 (KKP, 2015). As a result of a high demand for
catfish, the government developed catfish aquaculture
centers which is spread in 10 provinces. Some types of
catfish that are developed in Indonesia are Jambal
Catfish (Pangasiusdjambal), Striped Catfish
(Pangasiushypopthalmus) and  Pasupati  Catfish
(Pangasius sp.) (Roesfitawati, 2013). Striped catfish
(Pangasiushypopthalmus) is the most widely cultivated
in Indonesia because they have advantages over other
types of catfish, it has high fecundity and good
resistance to poor water conditions (Ariyanto and
Utami, 2006). In addition to having good taste, catfish
flesh has high nutrient content. Catfish contains 68.6%
protein, 5.8% fat, 3.5% ash and water 59.3% (Kordi,
2010).

Catfish is commonly processed into fillets, smoked
fish and fish meal (Roesfitawati, 2013). Fillet catfish
processing produced 65% of by-product in form ofhead,
viscera, bones and fat (Dadanget al., 2009). The by-

products is commonly utilized to produce fish meal and
the oil is taken as it has high content of fat (Tobuku,
2008). Research on by-product of catfish potential as a
source of fish oil has been done. Thammapatet al.
(2010) stated that the biggest lipid content of catfish
was found in the viscera as many as 93.32%. All this
time, the catfish oil are commonly used for non-food,
for example in the manufacture of biodiesel (Widianto
and Utomo, 2010), whereas catfish oil is potential as a
source of omega-3 (EPA and DHA) (Luc et al., 2013).
Panaganet al. (2012) stated that catfish had EPA, DHA
and ARA content as many as 0.21-2.48%, 0.95-9.96%
and 0.394-1.105%, respectively which can be utilized
for food and health. Omega-3 is Polyunsaturated Fatty
Acids (PUFA) which is useful to maintain a healthy
heart and vascular system, in the long term will reduce
Low Density Lipoprotein (LDL) cholesterol and
increase High Density Lipoprotein (HDL) cholesterol.
It is also important for infant brain and eyes
development, improve immune function,
anticoagulants, resolve peripheral arterial disease and
Alzheimer's (Swanson et al., 2012).

The production of fish oil include extraction and
purification processes (Estiasih, 2009). Once extracted,
fish oil is purified to the standards of IFOS (2011).
Purification aims to eliminate non-lipid impurities such
as fat-soluble flavor, pigments, sugars, amino acids,
short-chain peptides, inorganic salts and urea (Shahidi
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and Wanasundara, 2008). Fish oil purification is done
chemically using alkaline or acid solution and
physically by using adsorbents or centrifugation
treatment (Suseno and Saraswati, 2015). Estiasih and
Ahmadi (2012), Feryanaet al. (2014) and Fuadi (2015)
used neutralization (alkali refining) method for
purifying fish oil. The amount of alkali required is
calculated based on the value of free fatty acids from
fish oil to be purified (Sathivelet al., 2003). Purification
of salmon oil with an adsorbent chitosan, neutralization
and both combination had been done by Huang and
Sathivel (2010), while Ortiz et al. (2011) used solid
adsorbent. Susenoet al. (2011) conducted a sardine oil
purification using magnesol XL adsorbents; Suseno
et al. (2012) used magnesol XL adsorbents to improve
the color quality of sardine oil in the refining process.
This study aimed to obtain refined catfish oil by oil
refining with alkali NaOH and adsorption using
magnesol XL adsorbents.

MATERIALS AND METHODS

The main material of this research is fat viscera by-
product from Striped catfish (Pangasiushypopthalmus)
processing. Chemical used were aquadest, sodium
hydroxide (NaOH, Merck), potassium hydroxide
(KOH, Merck), chloroform (CHCIs, Merck), Natrium
thiosulphate (Na.S;0s, Merck), Iso-octane (Merck), n-
hexane (Merck), acetic acid (CH3;COOH, Merck), p-
Anisidin solution (Sigma Aldrich), phenolphthalein
indicators, starch solution, ethanol 95% and Magnesol
XL (Dallas) as adsorbent.

Tools used were digital scales (Quattro), stirrer,
centrifuge, beaker glass (lwaki Pyrex), burret (Iwaki
Pyrex), Erlenmeyer (lwaki Pyrex), pipette volumetric
(lwaki Pyrex), spectrophotometer UV-VIS (Agilent
8453).

The purification process was conducted in two
steps, neutralization and bleaching. NaOH alkaline
purification treatment used 12°, 14° and 16° Baume
(°Be). Crude oil weighed and heated to 60°C, then
added a number of alkaline solution which was heated
as well as 60°C. The mixture was stirred at 60°C, 800
rpm for 10 min. Then added hot distilled water of 70°C
as much as 5% of the weight of oil, let it stand 15 min
to form three layers: water, oil and soapstock. The
semi-refined oil was separated from water and
soapstock and the yield was calculated. Furthermore,
the oil analyzed by several parameters such as free fatty
acids and acid value (AOAC, 2005), peroxide value
(AOAC, 2005), p-anisidine value (Watson, 1994), total
oxidation (Perrin, 1996) and clarity test (AOAC, 1995).
The best semi-refined oil then purified using adsorbents
magnesol XL in various concentrations as many as 0, 1,
3 and 5% then stirred using a magnetic stirrer for 10, 20
and 30 min and then centrifuged at 10,000 rpm for 10
min at a temperature of 10°C. Refined oil separated
from the precipitation and analyzed as well as semi-
refined oil parameters.
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RESULTS AND DISCUSSION

Neutralization: Neutralization is a process designed to
remove free fatty acids and impurities from crude oil
using caustic soda and produce semi-refined fish oil
(Huang and Sathivel, 2010). The crude catfish oil was
neutralized by caustic soda NaOH at 12°Be, 14°Be and
16°Be. The quality of oil was analyzed by several
parameters such as free fatty acid, acid value, peroxide
value, p-anisidine value, total oxidation value and
clarity that can be seen in Fig. 1.

The decrease average of NaOH concentration
differences was 3.76% and showed no significant
differences (p>0.05). Caustic soda solution mixed with
oil in neutralization will form soap (saponification).
The soap is dispersed in the liquid phase together with
phospholipids, pigments and other components thus
lowering the yield of fish oil during oil separation
withsoapstock (Kirk and Othmer, 2005).

In line with free fatty acid content and acid value,
different concentrations of NaOH did not give
significant differences (p>0.05) but the addition of
NaOH in could oil could reduce the levels of free fatty
acids and acid value compared with untreated (p<0.05),
Alkali refining process can reduce the levels of free
fatty acids and acid value as the free fatty acids
saponified by NaOH and precipitated soap stock
(Estiasih and Ahmadi, 2012).

The effect of different concentrations of NaOH
showed no significant differences in peroxide (p>0.05)
but it appeared that the neutralization process could
reduce peroxide. The reduction of peroxide value in the
neutralization caused in free fatty acids contained
peroxide-bound fraction, thus when the free fatty acid
precipitated through the saponification process, some
peroxide precipitated as well (Aisyahet al., 2010). This
non significant results was caused by the main purpose
of the neutralization process is to reduce the levels of
free fatty acids (Huang and Sathivel, 2010). Similarly,
the value of secondary oxidation parameters p-anisidine
had no significant differences by the different
concentrations of NaOH (p>0.05).

The difference of NaOH concentration 12 and 14°
Bedid not give significant differences to the total
oxidation value (totox) (p>0.05) to untreated oil, totox
is a determinant of whole oil oxidation parameters
(Feryanaet al., 2014). Data showed that the
concentration of NaOH 16°Be obtained the lowest
value and had significantly different value from other
concentrations of NaOH (p<0.05). Unlike the physical
parameters clarity, concentration differences did not
give significant differences on the value of clarity
(p>0.05). Nevertheless, the neutralization process
couldincrease the clarity level of crude oil, this is due to
the impurities precipitation in neutralization process
that  brighten semi-refined oil (Sathivel and
Prinyawiwatkul, 2004). Based on the seven parameters
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Fig. 1: Quality parameters of semi-refined fish oil

above, particularly at the primary oxidation
characteristic, it can be concluded that the best
concentration  obtained from  16°Be NaOH

concentration, the concentration was continued to a
bleaching process.

Bleaching: Semi-refined oils which had been
neutralized using NaOH concentration 16°Be then
bleached by combination treatment of stirrer time and
concentration of adsorbent. As semi-refined oil, the
quality of refined oil analyzed by yield, levels of free
fatty acids, acid value, peroxide value, p-anisidine
value, total oxidation value and clarity that can be seen
in Fig. 2.
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Different combinations of time and adsorbent
concentration did not give effect to the yield (p>0.05).
Disaggregation by descriptive, the higher the
temperature and adsorbent were added, the yield of fish
oil was lower. Susenoet al. (2014) stated that the higher
the adsorbent concentration was given, the more
impurities were absorbed, while Rahayu and Purnavita
(2014) stated that the longer the heating time, the
kinetic energy of the molecules to collision would be
greater so that the ability of the adsorbent to adsorb was
higher.

Different combinations of time and concentration
of adsorbent did not give effect to the free fatty acid
content and acid value(p>0.05). Free fatty acid and
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Fig. 2: Quality parameters of refined fish oil

acid value tends to have a higher value than the semi-
refined oil. This is presumably because of formation of
free fatty acids is due to the hydrolysis and oxidation of
oil the caused by the presence of free radicals and
decomposition of the double bond during heating (Paul
and Mittal, 1997). The longer the time stirrer the higher
the temperature received by refined oil thereby led the
damage of oil in which free fatty acids were reformed
and the value tend to increase by increasing heating
time (Rahayu and Purnavita, 2014). However, the value
of the fatty acid and the acid value obtained were below
standard IFOS (2011) which should be <1.13% and
<2.25 mg KOH/g, respectively.
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0 minutes 20 minutes % 30 minutes

Different combinations of time and concentration
of adsorbent did not give effect to the peroxide value
(p>0.05). Peroxide value ofrefined oil was higher than
semi-refined oil. According to Susenoet al. (2014) a
high concentration of adsorbent allowed the absorption
of impurities occurred maximally, but it caused the
natural antioxidants contained in pigments absorbed
thus that it could affect the stability of oxidation of fish
oil. According Rahayu and Purnavita (2014) oil
processing at high temperatures with a long period of
heating could led the reformation of peroxide
compound, the value will increase with the increasing
heating time.
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Similarly, with the peroxide value, different
combinations of time and concentration of adsorbent
did not give effect to the p-anisidine value (p>0.05), but
significantly different from the untreated (p<0.05).
Guillén and Cabo (2002) stated that the p-anisidine was
not always in line with the high number of peroxide,
but the high number of peroxide may cause high p-
anisidine if the process given allowed the occurrence of
further degradation to fish oil. Meanwhile different
combinations of time and concentration of adsorbent
did not give effect to totox value (p>0.05). This is
because the total value of the oxidation was the
summation of results between the two times of the
number of peroxide value with the p-anisidine value
(Perrin, 1996). An increase of peroxide value and totox
led to increasep-anisidine values and vice versa. The
total value of oxidation can be used to measure the
progressivity of the deterioration process that occurs in
oil and provides information on the formation of
primary as well as secondary oxidation products
(Hamilton and Rossell, 1986).

Clarity is the important physical parameters for fish
oil products, because it will determine consumer
acceptance. The higher the value of fish oil clarity, the
better the product acceptance by consumers. Different
combinations of time and concentration of adsorbent
did not give effect to the clarity value (p>0.05). Refined
oil clarity was better than semi-refined oil. The
adsorption process for oil purification is a process to
remove any impurities such as trace metals, pigments,
pigment-breakdown products and primary oxidation
products such as aldehydes and ketones, the loss of
impurities caused higher fish oil clarity (Sathivel and
Prinyawiwatkul, 2004; Proctor and Toro-Vazquez,
1996; Miki, 1991). Based on seven parameters above
can be concluded that the best treatment to obtain the
best refined catfish oil was combination of time and
concentration of adsorbent 10 minutes
and1%,respectively. The refined catfish oil had yield
88.16+4.91%, free fatty acid content 0.58+0.01%, acid
value 1.15+0.02 mg KOH/g, peroxide value 3.56+0.51
meq/kg, p-anisidine value 1.38+0.04 meqg/kg, total
oxidation value 8.49+0.99 meq/kg and clarity value
75.5846.26 %T. The oxidation parameters value was
under IFOS (2011) which is free fatty acid <1.13%,
acid value <2.25 mg KOH/g, peroxide value <3.75
meqg/kg, p-anisidine value <15 meq/kg, total oxidation
value <20 meg/kg.

CONCLUSION

Catfish by-product processing is able to be utilized
as a source of fish oil. Purification process was carried
out by neutralization and bleaching. The results showed
that the best semi-refined oil was conducted by
treatment 16°Be NaOH and refined oil was conducted
by combination treatment 1% Magnesol XL for 10 min
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stirring. The whole parameters result of refined fish oil
were under international fish oil standard (IFOS, 2011).
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