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Abstract: This study aims to determine fish oil's physical and chemical quality from the flesh of Pangasius 

microcinema. The quality of extracted fish oil can be improved through a refining process. Before and after the 

refining process, the quality of crude fish oil was analyzed, including acid value (AV), saponification value (SV), 

iodine value (IV), peroxide value (PV), and p-anisidine value (An-V). The results of the characterization of patin 

fish oil (PFO) in meat were carried out with 3 refinings, namely refining without activated carbon refining 

treatment with bentonite, the value of susceptibility to acid value, peroxide value, saponification value, iodine 

value, and p-anisidine value, which ranged from 1.92-2.64 mg KOH/g, peroxide value 3.76-4.87 meq O2/kg, 

iodine value 80.46-81.39 g I2/100g, saponification value 189,48-196.75 mg KOH/g, and p-anisidinee value 5.95-

8.93 meq/kg. The best refining process is the oil extracted from patin fish oil meat oil and distilled using bentonite 

from dry rendering because the processed fish oil is fulfill standard in the standards set by the International 

Association of Fish Flour Producers, Indonesian Fish Oil Standards, and as food fish oil grades. 
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1. INTRODUCTION 

Indonesia is an importer of omega-3 fatty acids, although actually, it has potential for a local source 

of omega-3 acid which has not been fully optimized. One source of omega-3 fatty acids is starting fish 

oil. The patin fish (Pangasius micronema), on the other hand, has received little attention. It is well 

known that polyunsaturated fatty acids (PUFA) in meat PFO, particularly docosahexaenoic acid (DHA) 

and eicosapentaenoic acid (EPA) [1]. PFOs are reported to contain monounsaturated fatty acids of 35.0–

44.4% and polyunsaturated fatty acids of 9.3–19.3%, and among these, PFO contains omega-3 fatty 

acids of approximately 4.7% [2].  
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The common method to extract fish oil is the dry rendering method. The extracted oil may contain 

impurities and other compounds such as free fatty acids, monoglycerides, diglycerides, phosphatides, 

hydrocarbons, carbohydrates, proteins, and degradation products that are not good for humans [3]. 

Therefore, this oil must be purified to meet the standard quality of fish oil for human consumption. 

The method commonly used to improve the quality of the oil is chemical refining. The chemical 

refining steps are done by adding an adsorbent [4]. The adsorbent can absorb impurities from 

components, pigments, and free fatty acids in the oil. The adsorbents that can be used in the refining 

process are activated carbon, bentonite, attapulgite, and chitosan [5]. showed that the addition of 

bentonite can reduce the free acid number of catfish oil from 1.72 after the addition of 2% bentonite 

to 1.150.23 and the peroxide number from 5.18 to 0. Other studies conducted by 

The quality of an oil is determined through the determination analyzed including acid value, 

saponification value, iodine value, peroxide value, and p-Anisidine value. of the acid value and the 

value of peroxide [6]. The acid value shows the presence of free fatty acids in the oil. While the value 

of peroxide indicates the degree of damage to fish oil [7]. An oil that can last a long time if the acid 

content maximum free fat in oil is 0.5% (equivalent to oleic acid) or a maximum acid value of 1 mg 

KOH per gram sample [8]. Acid content-free fat that is still above the limit maximum can be improved 

through the process of refining by the refining method until the acid content fat meets the 

requirements [9], Steps that can be taken to prevent this are oil purification with adsorbents that can 

absorb impurities from components, pigments, and free fatty acids in the oil can lead to improved 

quality . This study aims to study the refining of meat a of PFO, to determine the physicochemical 

characteristics both before and after refining [10] 

2. MATERIALS AND METHODS 

2.1 Materials 

Patin fish oil (Ikan Patin in Indonesia) was purchased from the central fish market in Central 

Java (in Juana Pati), Indonesia. The reagents used were ethanol p.a (Merck, Germany), potassium 

hydroxide (KOH), hydrochloric acid (HCl), chloroform, wijs reagent, glacial acetic acid (CH3COOH), 

potassium iodide (KI), sodium thiosulfate, and distilled water. Adsorbent: bentonite and activated 

carbon.  

2.1.1 Patin Fish oil (PFO) preparation  

 The Patin fish samples were extracted from body parts of flesh and head of Patin fish to get Patin 

Fish Oil (PFO) according to [4]. All body parts of fish samples were cut into small pieces and then 

dried in a cabinet dryer for about 24 hours, except the flesh of Patin which is dried for about 1 day at 

a temperature of 50oC [11]. PFO was extracted using direct pressing with 100 kN force for 2 min. The 

samples were subjected to centrifugation at 5000 × g for 10 min to separate the sediment. The obtained 

PFO was treated with activated charcoal, previously dried using an oven at 105°C, as a bleaching 

agent [12]. During the bleaching procedure, a-10 grams of PFO were added with activated carbon 

concentrations of 10%. After that, PFO was heated and centrifuged at 6.500 rpm for 10 min to get clear 

PFO [13]. 
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2.2 Patin Fish Oil (PFO) characterization 

2.2.1 Determination of acid value 

Acid value (AV) was determined according to the AOAC official method (2000) with some 

modifications. Oil samples (for the head, 1 g, and flesh, 1 g) were accurately weighed into Erlenmeyer 

250 mL and then added with 50 mL of neutralized ethanol 95% and 2 mL of phenolphthalein indicator 

solution 1%. The oil samples were then titrated with 0.1 N KOH-ethanolic until the appearance of the 

first permanent pink color. The titration was titrated in three replicates. The permanent pink colour 

persisted for at least 30 s during titration. AV was calculated as: 

Acid value (mg KOH/g) =
KOH volume (ml)x N KOH X 56,1 

mass of samples (g)
 

2.2.2 Determination of peroxide value 

Measurement of peroxide value (PV) can be used as an indication of peroxides contained in 

the analysed oil. PV was determined according to the AOAC official method (2000). A gram of each 

sample was accurately weighed into a 250 mL Erlenmeyer flask then 30 mL of acetic acid and 

chloroform (3:2) were added, and swirled to mix well. The mixture was added with 0.5 mL of 

saturated potassium iodide solution and allowed to stand for exactly 1 min in a dark room. After 

that, the mixture was added with 30 mL of distilled water and swirled to mix. A starch indicator (1 

mL) was added and then titrated with 0.1 N sodium thiosulfate until the blue colour disappeared. 

PV was calculated as: 

Peroxide value (meq
Q2

1000 g
) =

vol. Na tiosulfat x N  Na tiosulfat  x 1000 

mass of samples (g)
 

2.2.3 Determination of iodine value 

The iodine value was determined according to the AOAC official method (2000). A 300 mg of 

oil samples were accurately weighed and placed in 250 mL Erlenmeyer, added with 25 mL 

chloroform followed by 20 mL of wijs solution. The solution was allowed to react in a dark room for 

30 mins. A 10 mL of 10% potassium iodide along with 50 mL of deionized water were added to each 

sample. The mixture was titrated using 0.1 N sodium thiosulfate until the yellow colour disappeared. 

Starch indicator (1 mL) was added and the titration was continued until the blue colour disappeared. 

IV was calculated as:  

Iodine value (mg I2/g) =
 vol.Na2S2O3 blanko−vol.Na2S2O3 sampel x N Na2S2O3 x 12,69

massa sampel (g)
 

2.2.4 Saponification value 

The saponification value (SV) was expressed as the number of milligrams of potassium 

hydroxide (KOH) required to saponify 1 g of oil. Determination of SV was carried out according to 

the AOAC official method (2000). An approximate 1 g of oil was accurately dissolved with 50 mL 

KOH-ethanolic in an Erlenmeyer flask then mixed until homogeneous. The solution was heated at 

temperatures 80-85oC for 30 mins. After that, the solution was cooled and added with 1 mL 

phenolphthalein. The mixture was titrated with 0.5 N HCl until the pink colour has just disappeared. 

SV was calculated as: 

Saponification value = 
 (HCl volume of  blanko−HCl volume of sampel)𝑥 𝑁 𝐻𝑐𝑙 𝑥 56,1

mass of  sampel (g)
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2.2.5 Determination of p- anisidine value  

An-V was determined by dissolving 0.5 gram of PFO samples in 25 mL of n-hexane [14]. This 

solution was measured by UV-vis spectrophotometry against n-hexane as a reference and recorded 

as A1 (test solution 1). Solution 2 was prepared by adding 1 mL of p-anisidine solution (2.5 g/L) into 

5 mL of test solution 1, and then shaken and kept away from light. The reference solution was 

prepared by adding 1 mL of p-anisidine solution (2.5 g/L) into 5 mL of n-hexane solution, shaken, 

and kept away from light [15]. The absorbance value of the test solution 1 was measured at 350 nm. 

Test solution 2 was measured at 350 nm exactly 10 min after the solution was prepared and was 

calculated as: 

p − anisidine value =
 25  𝑥 ( 1.2 𝐴2 − 𝐴1) 

Mass of Samples (g)
 

2.3  Statistical analysis 

The results of PFO characterization were analyzed using One-way Annova from Minitab 19 

software with a significance level for all analyzes of p<0.05 Furthermore, the data was carried out 

using the one-way ANOVA method to see differences in the effect of fish oil administration between 

treatment groups. If the results of the analysis there are significant differences, then the analysis will 

be continued with the tukey test to find significant differences. 

3. RESULTS AND DISCUSSION 

Patin fish oil extracted from the flesh and head of Patin fish to obtain crude PFO was subjected to 

a refining process using activated carbon and bentonite. Visually, PFO purified with activated carbon 

and bentonite revealed clearer color than crude PFO as shown in Figure 1. 

 

(A) 

 

(B) 

 

(C) 

Figure 1. The visual appearance of crude Patin Fish Oil (PFO) (A), PFO treated with activated carbon 

(B) and PFO treated with bentonite (C).   

 The adsorbents used are activated carbon and bentonite. This treatment is expected to remove 

the unattractive and unfavorable taste, aroma, and color of the oil, thereby extending its shelf life. 

Research conducted by [16], showed that the addition of bentonite can reduce the free acid number 

of catfish oil from 1.72 after the addition of 2% bentonite to 1.150.23 and the peroxide number from 

5.18 to 0. Other studies conducted by [17], show that the addition of activated carbon to tilapia fish 

oil has a relatively small peroxide value of 1.220.005% and an acid value of 3.120.23%. This shows 
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that bentonite and activated carbon can reduce fat oxidation products, namely peroxides, aldehydes, 

and ketones.  

 All PFO s are subjected to characterization by determining their acid (AV), peroxide (PV), iodine 

(IV), and anisidine values (An-V), and the characterization results were compiled in Table 1. AV and 

PV represented the hydrolytic and oxidation degrees of PFO; therefore, the higher AV and PV 

indicated the low quality of edible oils, while IV and An-V were characteristics of certain oils. Among 

three PFO samples, PFO treated with bentonite revealed the lowest AV and PV. 

Table 1. The acid value (AV), Peroxide value (PV), iodine value (IV) and Anisidine Value (An-V) of 

Crude Patin fish oil (PFO) and PFO purified with activated carbon and bentonite by statistical 

analysis of anova one- way. 

Parameters Crude PFO PFO treated 

with activated 

carbon  

PFO treated 

with 

bentonite 

Indonesian 

Standard 

IFOS  

Peroxide value (meq/1000 g) 4.87±0,145 4.290 ±0.082 3.76±0.137 < 5.0   < 5.0   

Acid Value (mg KOH/g) 2.64±0,099 1.92±0.0704 2.42±0.105 < 3.0   < 3.0   

Iodine value (g I2/ 100 g) 81.39±1.19 81.99±1.281 80.46±1.061 < 140 g  95-118 

Saponification value (mg 

KOH/g) 

196.75±1,45 194.87±2,05 189.48±2.77 - 175-201 

Anisidine Value (meq/kg) 8.93±0.164 7.07±0,0634 5.95±0.115 ≤ 20  ≤ 20  

 Based on SNI, the standard of free fatty acids in oil is 3.0 mg KOH/g and all treatments are 

considered to have met the quality requirements of SNI. When compared with Ayu and Diharmi 

(2019) the acid value obtained in this study was higher, whereas [17], study showed an acid value of 

0.37 0.01 mg KOH/g showed lower free fatty acids than in this study. This is possible due to two 

factors, including the hydrolysis and storage prosesses.  The hydrolysis process can occur during 

the extraction process or storage. Oils and fats consist of triacylglycerol (TAG) which can be 

hydrolyzed into free fatty acid molecules catalyzed by lipase enzymes and the presence of water. the 

presence of water can support the hydrolysis reaction which causes a lot of free fatty acids to be 

formed [18]. Without treatment, the PFO peroxide value of meat was 4.87 PFO treated with activated 

carbon was 4.29, and PFO treated with bentonite was 3.76 meq/1000 g. These results indicate that 

PFO treated with bentonite has better quality than other treatments. In this study, peroxide values 

were high because the oil was not refined. Peroxide or hydroperoxide is an intermediate species, 

which is an unstable species that can react with KI quickly [19]. Iodine value (IV) is a measure of 

overall unsaturation degree, defined as the number of grams of iodine absorbed by 100 g of fats or 

oils [20]. IV determines the stability of oils to oxidation [21]. High IV shows that the oils contain a 

higher degree of unsaturation and have good qualities [22]. In this study, IV for PFO crude oil 

81.39±1.19, PFO treated with activated carbon 81.99±1.281, and PFO treated with bentonite 

80.46±1.061. Based on SNI, the allowable IV was 82-88 g I2/100 g [23]. Reported that the acceptable 

fish oils were oils with typical IVs of 95-118 g I2/100 g [24] 

 Saponification value (SV) is an index of the average molecular mass of fatty acid in the oil 

samples. SV is the number of milligrams of potassium hydroxide required to neutralize the fatty acid 
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resuresultinglted from complete hydrolysis of 1 g of oil samples [25]. The high SV indicates that the 

oil samples had a lower molecular weight of fatty acid [25]. The SVs obtained were PFO crude oil 

196.75±1.45, PFO treated with activated carbon 189.48±2.77, and PFO treated with bentonite 

189.48±2.77.  

 Based on SNI p-anisidine value < 20 meq/kg, the value of anisidine number in this study met the 

requirements. The results of the p- anisidine value PFO number are presented in table 1. The p-

anisidine value PFO value in meat has a much smaller value, this is in accordance with the peroxide 

value obtained The p-anisidine value has a lower value than the peroxide value. This is presumably 

because the formation of peroxides as intermediates in fat oxidation will increase in the presence of 

high temperatures and the presence of metals which causes the hydroperoxide compound to be 

unstable and will undergo problem solving into a complex mixture of aldehydes, ketones, and other 

products called secondary oxidation products [25].  

4. CONCLUSION 

Based on the results of the physicochemical constants, the PFO of the meat was carried out 3 

treatments, namely without treatment, purification of activated carbon with bentonite had an acid 

number range between 1.92-2.64 mg KOH/g, peroxide number between 3.76-4.87 meq O2/kg these 

two numbers. as a parameter of oil quality. The higher these values, the more likely the formation of 

free fatty acids that reduce the oil quality. Iodine number is between 80.46-81.99 g I2/100g, 

saponification number is between 189.48-196.75 mg KOH/g, and anisidine number is 5.95-8.93 

meq/kg as characteristics of the oil. The results showed that the PFO of meat with bentonite 

purification obtained the lowest acid and peroxide values compared to other samples. 
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