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ABSTRACT 

 

The peroxide content found in used cooking oil can be prevented and reduced 

by adding antioxidants. This condition can improve the quality of used cooking 

oil, thereby reducing the risk of cancer. Utilizing natural resources in the 

environment is an alternative that can be used to reduce the use of synthetic 

materials. One natural material is turmeric leaves, which can be used as an 

antioxidant. This research aims to investigate the innovation of using turmeric 

leaves (Curcuma domestica Val) as an antioxidant to improve the quality of 

used cooking oil by reducing its peroxide value. This study employed a pure 

experimental method. Samples were intervened with turmeric leaf powder at a 

concentration of 5% for 24 hours, followed by examination of the peroxide 

value. The research results showed that the average peroxide value before 

adding turmeric leaves was 7.02 meqO2/kg, while after adding turmeric leaves, 

the peroxide value in the used cooking oil averaged 5.59 meqO2/kg. This 

research demonstrated a 20.4% decrease in peroxide value in the used cooking 

oil. 
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Frying oil is a food material formed from triglycerides and fatty acids 

derived from vegetable materials except palm oil (BPOM RI, 2019). The 

quality of frying oil is determined by its smoke point, which is the heating 

temperature of the oil until undesirable compounds are formed and can also 

cause itching or discomfort in the throat. The oil that we have used to fry the 

smoke point will decrease due to the hydrolysis of fats.  

Oil has properties that are insoluble in water, but slightly soluble in 

alcohol, ethyl ether, and halogen solvents. The aroma and taste properties 

possessed by oil occur naturally due to the formation of short-chain acids as a 

result of oil or fat damage (Rengga, 2020).  

Frying oil, besides being beneficial, can also harm the body health if 

used repeatedly. Used oil is oil from the remaining results of frying, both from 

coconut oil and palm oil. Used oil can cause oil to become foamy and frothy 

(Hambali et al., 2007). 

The characteristics of damaged oil are with the emergence of stale and 

bitter flavors called the rancid process. Oil that is damaged is marked by the 

increasing number of peroxides. According to the SNI 01-3741-2013 standard 

for the quality of cooking oil in Indonesia, the maximum peroxide number is 

10 mek O2 / kg. Oil is very susceptible to damage in the presence of hydrolysis 

and oxidation processes.  

The peroxide number is a number that indicates that peroxide 

compounds in every 1000 grams of oil or fat and are parameters determining 

the quality of oil. Consuming oil containing high levels of peroxide can cause 

cancer, inflammation, atherosclerosis and aging (Mulyani and Sujarwanta, 

2018).  

Peroxides are formed due to heating, which causes damage to oils or 

fats. In frying oil, the peroxide number indicates the rancidity of the oil due to 

oxidation and hydrolysis processes. Damage to oils or fats from high-

temperature heating can result in toxicity in the body and various diseases such 

as diarrhea, fat deposition in blood vessels, cancer, and reduced fat digestion.  

Peroxide numbers with high levels found in oils can be prevented by 

adding antioxidants. Antioxidants are compounds or substances that can 

neutralize, counteract, or eliminate the effects of free radicals. Antioxidants act 

as inhibitors, inhibiting or preventing the interaction between free radicals and 

their target molecules.  

The presence of antioxidants reduces the rate of oxidation processes in 

oils or fats (Winarno, 2004). Antioxidants can be obtained in synthetic and 

natural forms. One natural antioxidant is turmeric leaves because they contain 

flavonoids, phenolics, and tannins. 

According to Edriana's research (2014) in her study "Antioxidant 

Activity Test of Turmeric Leaf Extract (Curcuma domestica Val) Using the 

DPPH Method (1,1-Diphenyl-2-Picrylhydrazyl)," turmeric leaf extract can be 

used as a natural antioxidant alternative because it has an IC50 value of turmeric 

leaf extract of 148.51 ppm. Turmeric leaves have many benefits. Turmeric 
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leaves function to reduce the fishy smell in meat or fish dishes. This seasoning 

is widely used in Sumatran kitchens, usually added to coconut milk dishes such 

as rendang, curry, and kalio. Besides, other benefits that can be found from 

turmeric leaves are as natural anti-inflammatory, beauty, to natural antiseptic. 

Turmeric leaves contain essential oils of monoterpene, sesquiterpene, 

diterpene, polyterpene, alcohol, flavonoids, aldehydes, ketones, esters, and 

ethers. In addition, the essential oil components successfully identified include 

limonene, pinene, and myrcene. The leaf part of the turmeric plant also has 

antimicrobial activity. Hasyim et al. (2016) flavonoids and phenolics are one of 

the secondary metabolite compounds produced by plants and have many 

functions, one of which is antioxidants. 

Given the widespread use of recycled cooking oil among the public and 

turmeric leaves (Curcuma domestica Val) being one of the antioxidants, there 

is interest in exploring the innovation of using turmeric leaves as a natural 

antioxidant to reduce the peroxide value in recycled cooking oil, thereby 

improving its quality. The general objective of this research is to determine the 

reduction in peroxide value in recycled cooking oil using turmeric leaves 

(Curcuma domestica Val) as a natural antioxidant. Specifically, the aim is to 

determine the percentage reduction in peroxide value in recycled cooking oil 

using turmeric leaves (Curcuma domestica Val). 
 

 

METHODS 

The materials used in this study were turmeric leaves purchased from Al-

Mahirah Market, Lamdingin, Banda Aceh. The reagents used included acetate-

chloroform (3:2), potassium iodide, potassium dichromate (K2Cr2O7) 0.01 N, 

HCl 3 N, sodium thiosulfate (Na2S2O3) 0.01 N, and 1% starch solution. 

The research method used was a laboratory experimental study 

conducted at the Applied Chemistry Laboratory of Politeknik Kesehatan 

Kemenkes Aceh, Department of D-III Medical Laboratory Technology. The 

sampling technique used was purposive sampling, which involves selecting 

samples based on specific considerations. In this case, the consideration was 

the fried food vendors in the Kopelma Darussalam area of Banda Aceh who use 

repeatedly-used frying oil. The sample for this study consisted of 300 ml of 

used cooking oil obtained from nugget, sausage, and meatball vendors in the 

Kopelma Darussalam area. 

 

The Stage of Making Turmeric Leaf Simplisia 

1. Turmeric leaves are washed with clean running water and dried. 

2. They are placed in an oven at 120°C until dry, usually for 1-2 hours. 

3. The dried turmeric leaves are then ground using a mortar. 

4. Subsequently, the ground turmeric leaves are sifted using a mesh sieve 

(Setyorini et al., 2016). 
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The Stage of Immersing Used Cooking Oil Using Turmeric Leaf Simplisia 

1. Place 100 ml of used cooking oil into an Erlenmeyer flask. 

2. Weigh 5 grams of turmeric leaf simplisia and add it to the used cooking oil 

in the flask. 

3. Stir the mixture until the turmeric leaf simplisia is evenly distributed in the 

used cooking oil. 

4. Let the mixture of used cooking oil and turmeric leaf simplisia soak for 24 

hours. 

 

Procedure for Determining Peroxide Value 

a. Weigh 5 grams of the soaked oil into a 250 ml Erlenmeyer flask with a 

cover. 

b. Add 30 ml of acetic acid - chloroform solution (3:2) to the flask. 

c. Shake the mixture until all components are dissolved. 

d. Add 0.5 ml of saturated potassium iodide (KI) solution. 

e. Allow the mixture to stand for 1 minute while shaking. 

f. Add 30 ml of distilled water to the flask. 

g. Titrate with 0.01 N thiosulfate solution until the yellow color almost 

disappears. 

h. Add 0.5 ml of 1% starch solution and titrate again until the blue color 

begins to disappear. 

 
The data on the peroxide value of the used cooking oil before and after the 

addition of cassava leaves was obtained directly from laboratory analysis using 

the iodometric method and presented in tabular form. Subsequently, the data 

will be analyzed using the peroxide value determination formula with the 

iodometric method, which is: 

Peroxide number : 
ml Titration×N×1000

sample weight
 

Note that: 

N : Normality (concentration of Na2S2O3) 

Then the obtained results are analyzed to observe the decrease in 

peroxide numbers using the following formula: 

Reduction (%)  = 
(x - y)

x
×100% 

Note that: 

x = The peroxide number value before the addition of turmeric leaves 

y = The peroxide number value after the addition of turmeric leaves 

RESULTS AND DISCUSSION 
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The research results conducted on used cooking oil for determining the 

peroxide number before and after the addition of turmeric leaves, as carried out 

in the Applied Chemistry Laboratory of the Medical Laboratory Technology 

Study Program, can be seen in Table 1. 

 

Table 1. The results of the peroxide number examination in used cooking oil 

before adding turmeric leaves. 

Repetition- Sample weight (gr) Titration volume (ml) 
Peroxide Number (meq 

O2/kg) 

1 5,0202 2,6 7,04 

2 5,0179 2,6 7,04 

3 5,0556 2,6 6,99 

Average 5,0312 2,6 7,02 

 

 Table 1 shows the laboratory examination results where the average 

titration volume before adding turmeric leaves was 2.6 ml, and the average 

peroxide number in the used cooking oil was 7.02 meq O2/kg. Subsequently, 

the used cooking oil titration continued with an experimental treatment 

involving the addition of 5 grams of turmeric leaves per 100 ml of used cooking 

oil. Further examination of the peroxide number was then conducted, and the 

results can be seen in Table 2. 

Table 2. The results of the peroxide number examination in used cooking oil 

after adding turmeric leaves. 

Repetition- Sample weight (gr) 
Titration volume 

(ml) 

Peroxide Number (meq 

O2/kg) 

1 5,0035 2,1 5,70 

2 4,9986 2,1 5,71 

3 5,0626 2 5,37 

Average 5,0215 2,06 5,59 

  

 The results in Table 2 show that the average peroxide number is 5.59 meq 

O2/kg in used cooking oil that has been added with 5% (v/v) turmeric leaves 

and soaked for 1 × 24 hours. 

Table 3. Results of peroxide number calculation 
Treatment Peroxide Number ( meqO2/kg) 

Before adding turmeric leaves 7,02 

After adding turmeric leaves 5,59 

 

  The percentage difference in peroxide number in used cooking oil 

before and after adding turmeric leaves is 1.43 meq O2/kg. Then, calculating 

the percentage decrease using the formula for percentage decrease, the average 

reduction in peroxide number is found to be 20.4%. 
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Based on the data from the research, it can be observed that turmeric 

leaves can reduce the peroxide number in used cooking oil. This occurs because 

according to the findings in Table 1, the average peroxide number in used 

cooking oil before adding turmeric leaves was 7.02 meq O2/kg. This could be 

due to fried food vendors in the Kopelma Darussalam area not reusing cooking 

oil repeatedly. These results still comply with the SNI 01-3741-2013 standard, 

where the maximum peroxide number for cooking oil in Indonesia is 10 meq 

O2/kg. 

In Table 2, the peroxide number results for the used cooking oil after 

adding turmeric leaves and soaking for 1 × 24 hours averaged 5.59 meq O2/kg. 

This is attributed to the antioxidant properties of turmeric leaves. According to 

Putri (2020), turmeric leaves contain flavonoids, phenolics, and tannins, which 

are natural antioxidants capable of reducing peroxide numbers. 

In Table 3, the results show that before adding turmeric leaves and after 

adding 5% (b/v) turmeric leaves for 1 × 24 hours, there was a decrease in 

peroxide number by 20.4%. This reduction in peroxide number is due to the 

antioxidant properties of turmeric leaves, which function to minimize oxidation 

processes in the oil. This aligns with the findings of Erlidawati and Safrida 

(2018), who noted that natural antioxidants reduce peroxide numbers in used 

cooking oil. 

According to Winarno (2004), peroxide numbers in oil can be 

prevented by adding antioxidants, which can be obtained in natural and 

synthetic forms. Ahmad et al. (2015, cited in Sumakno 2021) stated that natural 

antioxidants include turmeric leaves due to their content of secondary 

metabolites such as curcumin, phenolics, tannins, and flavonoids. This aligns 

with Endriana's research (2014), which suggests that turmeric leaf extract can 

serve as a natural antioxidant alternative, with an IC50 value of 148.51 ppm. 

  According to Tyas (2011, cited in Ramadhani 2018), peroxides 

containing oxygen are polar compounds, and turmeric leaves contain 

flavonoids that are readily soluble in polar solvents. This property makes them 

effective in reducing peroxide numbers. 
  

CONCLUSION 

 This study concludes that the innovation of utilizing turmeric leaves at a 

concentration of 5% for soaking over 1 × 24 hours serves as an antioxidant 

capable of reducing peroxide levels in used cooking oil by 20.4%. This 

improvement enhances the quality of used cooking oil. 
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