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ABSTRACT: Refined palm oil (RPO) and palm olein (PO) are significant products in the vegetable oil industry, 

widely used across various sectors. Therefore, the objective of this paper was to investigate the physicochemical 
Parameters such as free fatty acid content, acid value, peroxide value, saponification value, and iodine value of 

Refined Palm Oil (RPO) and Palm Olein (PO) using appropriate standard methods. Data obtained show that the 

physicochemical parameters of RPO and PO were Acid value (5.24 ± 0.49; 20.94 ± 0.82), Peroxide value (6.73 ± 

0.13; 2.56 ± 0.07), Saponification value (161.28 ± 5.48; 163.34 ± 5.62), Free fatty acid (0.06 ± 0.01; 0.46 ± 0.01) 

and Iodine value (16.8 ± 0.86; 8.37 ± 3.22) respectively. The results of this study are expected to promote the 

adoption of RPO and PO in environmentally friendly energy solutions, while also enhancing their economic viability 
and performance in the marketplace. 
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Refined palm oil (RPO) and palm olein (PO) are key 

products in the global vegetable oil industry, with 

diverse applications in both food and industrial sectors 

(Talib et al., 2024). One of the most produced and used 

edible oils in the world is palm oil, which is made from 

the fruit of the oil palm (Elaeis guineensis) 

(Goncharenko et al., 2024). Crude palm oil undergoes 

refining to produce refined palm oil and palm olein, 

each of which has unique qualities (Izuddin et al., 

2023). PO, the liquid fraction of the oil, is preferred 

for frying and cooking because of its greater oxidative 

stability and heat tolerance, whereas RPO is mostly 

employed in food processing. To evaluate refined 

palm oil and palm olein's quality, shelf life, and 

appropriateness for different applications, it is crucial 

to investigate their physicochemical characteristics. 

Color, density, viscosity, melting point, refractive 

index, saponification value, iodine value, free fatty 

acid (FFA) content, and peroxide value are some 

examples of these attributes. These characteristics are 

crucial markers of the oil's durability, nutritional 

content, and operational effectiveness in both 

industrial and food production settings. A key 

component of quality control is knowing the 

physicochemical characteristics of palm oil and palm 

olein. It guarantees that the oil satisfies requirements 

for industrial safety and consumption (Baquero, 

2024). For instance, the amount of hydrolysis in the oil 

may be determined by the free fatty acid content, and 

the amount of oxidation can be determined by the 

peroxide value. Both of these factors are essential in 

assessing the quality of the oil. These characteristics 

also aid in determining the oil's shelf durability (Tufail 

et al., 2024). The oil's resistance to rancidity over time 

is determined by its oxidative stability, which is 

impacted by its iodine and peroxide levels (Nor et al., 
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2021). Palm olein is commonly utilized in deep-frying 

applications because of its strong oxidative stability 

(Hennebelle et al., 2024). Characteristics like the oil's 

peroxide value and free fatty acid content provide 

information about the possible health effects of 

consuming it, since larger values may suggest 

degradation that poses a risk to health when consumed 

(Jonas, 2024). The oxidative stability of palm olein 

guarantees that food will not quickly deteriorate 

during frying, maintaining its flavor and quality 

(Waisundara, 2023). When making soaps and 

detergents, the saponification value of refined palm oil 

and palm olein is also important (Chabi et al., 2023). 

The ability of the oil to react with an alkali to form 

soap is referred to by this attribute (Visković et al., 

2024). By reason of the refining process, refined palm 

oil and palm olein have a comparatively low 

concentration of free fatty acids (FFA). In order to 

preserve the oil's quality and avoid rancidity, this low 

FFA percentage is essential. Another crucial 

characteristic is the iodine value, which gauges the 

oil's level of unsaturation (Arumugam et al., 2024). 

Since palm oil has a lower iodine value than many 

other vegetable oils, it is more oxidatively stable, but 

it can't be used in products that need higher levels of 

unsaturation, like some spreads and margarine (İnanlar 

& Altay, 2024). Refined palm oil and palm olein are 

desirable ingredients in the pharmaceutical and 

cosmetics sectors because of their comparatively high 

concentration of natural antioxidants such tocopherols 

and tocotrienols. These antioxidants improve the 

attractiveness of skin-care formulations and other 

personal care products by protecting the skin and 

preserving cosmetics. RPO and PO are becoming 

more well-known for their potential applications 

outside of the food industry, such as manufacturing, 

chemicals, and renewable energy. These oils are being 

investigated as raw materials for the development of 

biodiesel and other biodegradable goods, as there is a 

growing focus on environmentally friendly and 

sustainable energy sources. This study's goals are to 

identify and measure contaminants such as free fatty 

acids, water, and dirt, as well as to extensively 

examine the physicochemical characteristics of 

refined palm oil and palm olein. The goal of this study 

is to offer insightful information on how to best utilize 

them as renewable feedstocks and strengthen their 

contribution to the advancement of environmentally 

friendly industrial processes (Tufail et al., 2024). 

Finding these characteristics is therefore essential for 

assessing the general quality and suitability of refined 

palm oil and palm olein. Consequently, the objective 

of this paper is to investigate the physicochemical 

Parameters of Refined Palm Oil (RPO) and Palm 

Olein (PO) 

 

MATERIALS AND METHODS 
Sample Collection: Samples were obtained from a 

vegetable refining Industry in Penang, Malaysia and 

were utilized without any pretreatment.  

 

Free fatty Acid value: The procedure outlined by 

(Febrianto et al., 2019) was used in determining the 

free fatty acid value. Five grams of the oil samples 

were weighed and put into a 250-millilitre Elenmeyer, 

previously considered empty weight. 40°C was 

reached after adding 50ml of 96% ethanol. Following 

cooling, two drops of phenolphthalein indicator were 

added to the oil. It is not lost for 30 seconds after 

titration with 0.1M NaOH to create a pink solution. 

The titrant's volume was noted. For every sample, 

there were three titrations. The following formula was 

used to determine each sample's free fatty acid value: 

 

%Free fatty acid =
V × N × BM

m × 1000
   (1) 

 

Where: V= volume NaOH titration (mL), N= 

Normality of NaOH, BM = molecular weight fatty 

acid (gram) and m = Mass of oil sample. 

 

Acid value: Using the procedure outlined by (Esan et 

al., 2024), the acid value was calculated. 100ml of 

ethanol was added to each 1g oil sample, which was 

then weighed and dissolved in the flask. A 0.1N 

potassium hydroxide solution (KOH) was used to 

titrate two drops of phenolphthalein indicator to the 

pink end point, which lasted for fifteen minutes. It was 

noted how much the titrant was. Each sample 

underwent three iterations of the titration. We used the 

following formula to determine each sample's acid 

value: 

 

Acid value =
56.1 × v × c

m
    (2) 

 

Where: 56.1 = Equivalent weight of KOH, V = Volume 

in ml of standard volumetric KOH, C = Concentration 

in KOH (0.1N) and m = Mass in grams of the oil 

sample. 

 

Iodine value: The iodine value was determined using 

the Hanus iodine solution method (Hilp, 2002), which 

is described as follows: Weigh 0.25g oil into a 500ml 

conical flask and distillate in 10ml chloroform. Using 

a measuring cylinder, add 25ml Hanus iodine solution 

and let it stand in dark for 30 minutes, shaking 

occasionally for an accurate result. Add 10ml 15% KI 

solution, shake thoroughly, and add 100ml fresh boiled 

and cooled H2O. Titrate iodine with standard 0.1N 

Na2S2O3, adding it gradually, with constant shaking, 

until yellow solution turns almost colorless. Add 0.5ml 
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starch indicator and continue titrate until blue 

completely disappears towards the end of reaction and 

shake violently, so that any iodine remaining in 

solution in chloroform may be absorbed by KI 

solution. The black test was carried out in addition to 

the sample determination. Each sample underwent two 

titrations, and the iodine value was calculated using 

the following formula: 

 

Iodine value =
(B − S) × N × 12.69

wt of sample
   (3) 

 

Where: B = volume in ml of blank solution, S = 

volume in ml of standard Na2S2O3 and N = Normality 

of Na2S2O3. 

 

Saponification value: The method outlined by 

Triyasmono et al. (2022) approach was used to 

calculate the saponification value. 5g of the oil sample 

was weighed into 50 ml of alcoholic hydroxide (KOH 

+ ethanol) in a round-bottom flask. Using aluminium 

foil as a catalyst, the first 50ml of the distillation was 

discarded. For the same predetermined amount of 

time, reflux the samples. Add a few drops of the 

indicator phenolphthalein, then use 0.5N HCL to 

titrate. The disappearance of the pink colour indicates 

the saponification value. The blank determination 

procedure was carried out in the same way. The 

following formula was used to determine the 

saponification value for each sample: 

 

Saponification value =
28.05 × (Vb − Vc)

Ws
    (4) 

Where: Vb = Volume in ml of standard HCL solution 

used for blank test, Vs = Volume in ml of standard HCL 

solution used for sample and Ws = Weight of sample 

 

Peroxide value: The methodology outlined by Hardy 

and Barrows (2002) was used to calculate the peroxide 

value. A conical flask containing 10–12g of oil sample 

was filled with 30 ml of a solvent mixture of glacial 

acetic acid and chloroform. After a vigorous shake, 

clockwise and counterclockwise, 1 ml of saturated KI 

was added. After adding 30 ml of distilled water and 

vigorously shaking it for a minute, 0.5 ml of starch 

indicator was added, and the mixture was titrated using 

a 0.01N Na2S2O3 solution. Shake vigorously until the 

black colour turns white to initiate the reaction. 

Alongside the oil samples, a blank was made. Each 

sample's peroxide value was determined using the 

following formula: 

Peroxide value =
V × N × 1000

Ws
    (5) 

 

Where: V = Volume in ml of standard Na2S2O3, N = 

Normality of Na2S2O3 and Ws is the weight of oil. 

RESULTS AND DISCUSSION 
The physicochemical parameters of palm olein (PO) 

and refined palm oil (RPO) are displayed in Table 1 

and exhibit notable variances, each of which reflects 

the particular qualities of the oil and its applicability 

for various industrial applications. PO has a much 

higher acid value (20.94 ± 0.82 mg KOH/g) than RPO 

(5.24 ± 0.49 mg KOH/g), which suggests that PO 

contains more free fatty acids. This implies that PO is 

more vulnerable to hydrolytic breakdown, which can 

be brought on by improper handling or storage. RPO's 

lower acid value makes it a better choice for uses 

requiring oil with less acidity and more oxidative 

stability, like food processing, where less acidity 

improves flavor and prolongs shelf life (Mukesh et al., 

2024). PO greater acid value, on the other hand, makes 

it less appropriate for some food applications but more 

appropriate for industrial uses, such as the generation 

of biodiesel, where higher amounts of free fatty acids 

are not always harmful (Germond et al., 2024). RPO 

is more susceptible to oxidation than PO, as evidenced 

by its greater peroxide value (6.73 ± 0.23 meq O₂/kg) 

than PO (2.56 ± 0.07 meq O₂/kg). The peroxide value 

can indicate oil rancidity and is a crucial marker of the 

early phases of lipid oxidation (Elshaer et al., 2024). 

PO is more stable for high-temperature operations like 

frying because of its lower peroxide value, which 

indicates greater resistance to oxidation. This is 

consistent with PO's widespread use as frying oil 

because of its resistance to heat-induced oxidative 

damage. Because of its greater PV, RPO would need 

extra antioxidants or cautious storage to avoid rapid 

deterioration in oxidation-sensitive applications 

(Bhopal, 2022). Comparable saponification readings 

for RPO (161.28 ± 5.48 mg KOH/g) and PO (163.34 

± 5.62 mg KOH/g) indicate that the fatty acid chain 

lengths in the two oils are comparable. The slight 

variation between them suggests that they have 

comparable amounts of medium-chain triglycerides, 

which are useful for making detergents, soaps, and 

other chemicals. Their appropriateness for industrial 

use is confirmed by a high saponification value, 

especially in applications like soap manufacture where 

a high triglyceride content is necessary (Oparanti et 

al., 2024). PO has 0.46 ± 0.01% more free fatty acids 

than RPO (0.06 ± 0.01%). An important quality factor 

that affects the oil's stability, flavor, and general 

quality is its FFA content. RPO is a higher-quality oil 

with a low FFA percentage, which makes it better 

suited for culinary items like margarine and shortening 

that need to have a low acidity level. PO's higher FFA 

suggests that it is more likely to hydrolyze, which is 

common for oils that don't go through as much 

refinement. PO is a good choice for non-food 

applications, like as the generation of biodiesel, where 

higher FFA levels are acceptable (Van Gerpen et al., 
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2004). RPO (32.74 ± 0.59 g I₂/100g) and PO (8.37 ± 

3.22 g I₂/100g) differ significantly in the iodine value, 

which gauges the oil's level of unsaturation. RPO is 

more reactive and susceptible to oxidation because of 

its higher iodine value, which indicates a higher degree 

of unsaturation that is, more double bonds in its fatty 

acids (Priyanti et al., 2024). On the other hand, PO's 

significantly lower iodine value suggests a higher level 

of saturation, which improves heat stability and 

prolongs shelf life. With regard to this, PO is perfect 

for high-temperature uses like frying, whereas RPO 

may be more appropriate for chemical companies that 

need oils with higher unsaturation levels due to its 

increased reactivity. The distinctions between RPO 

and PO's physicochemical characteristics highlight 

each compound's benefits for a range of applications. 

RPO is better suitable for companies’ needing oils 

with particular reactivity and for food manufacturing 

because of has higher iodine and peroxide levels and 

lower FFA. However, PO is more suited for non-food 

industrial applications like frying and biodiesel 

manufacturing, where oxidation resistance and a larger 

fatty acid content are crucial, due to its higher FFA 

concentration and superior oxidative stability (Khan, 

2024) 

 
Table1: Physicochemical parameters of Refined Palm Oil (RPO) 

and Palm Olein (PO). 

Parameters Refined palm 

oil (RPO) 
Palm olein 

(PO) 

Acid value 5.24 ± 0.49 20.94 ± 0.82 

Peroxide value 6.73 ± 0.13 2.56 ± 0.07 
Saponification value 161.28 ± 5.48 163.34 ± 5.62 

Free fatty acid 0.06 ± 0.01 0.46 ± 0.01 

Iodine value 16.8 ± 0.86 8.37 ± 3.22 

 

Conclusion: Refined palm oil (RPO) and Palm olein 

(PO) offer unique benefits with variation in their 

physicochemical properties according to this 

investigation. Although Palm olein's higher acid and 

FFA level may compromise its long-term quality, its 

lower peroxide value and increased oxidative stability 

make it perfect for frying and having a long shelf life. 

However, Refined palm oil could be stored for longer 

time and is more stable over time due because it 

contains to its lower amounts of acid and FFA. The 

characteristics of each oil make them useful for 

specific industrial applications. 
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