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Cooking oils are like unsung heroes in our
kitchens, silently contributing to the taste and health
of our meals. However, the quality and safety of these
oils are often overlooked. This article explores the
world of edible oil testing, a process crucial for
ensuring top-notch quality and detecting harmful
adulterants. Edible oils, primarily vegetable oils,
undergo refining processes to remove undesirable
constituents, making them suitable for consumption
[1]. These oils are a concentrated source of energy and
essential fatty acids and provide flavour, texture, and
mouthfeel to food [2]. Refined edible oils can be
enriched with phenolic extracts from olive leaves and
pomace, resulting in a composition similar to that of
extra virgin olive oil [3]. However, the quality of edible
oil blends, such as groundnut: rice bran oil and
mustard: rice bran oil; can be affected by rancidity,
leading to changes in physicochemical characteristics
[4].

Understanding Quality

Good cooking oil is more than just flavor; it
directly impacts our well-being. Edible oil testing
ensures that the oils we use meet nutritional
standards, are free from contaminants, and are safe for
consumption. Knowing that your cooking oil is of high
quality means you're making a positive contribution
to your diet.

Quality is paramount when assessing edible
oils, as it directly impacts nutritional value and
consumer safety. In the context of edible oils, quality
encompasses a spectrum of attributes that extend
beyond mere palatability to encompass factors such as
purity, freshness, and adherence to regulatory
standards. This intricate understanding of quality is
especially crucial in the face of potential adulteration,
a prevalent challenge that threatens the integrity of the
edible oil market.

Quality evaluation of edible oils involves a

comprehensive analysis of various intrinsic
characteristics. The physical attributes, including
colour, clarity, and viscosity, offer initial insight into

the oil's condition. Chemical parameters such as fatty

acid composition, peroxide value, and acidity provide
critical information about the oil's composition,
stability, and potential for oxidation. The sensory
the

considering flavour, aroma, and overall consumer

evaluation further refines assessment by
acceptability.
The Threat of Adulteration

Adulteration, the hidden enemy in our
poses Unethical
practices like mixing inferior oils or adding harmful

kitchens, serious health risks.
substances are rising. Common adulterants include
lower-grade oils, refined oils, and even non-edible
substances like mineral oil, all of which can adversely
affect consumer health. Edible oil testing is a powerful
tool to identify and eliminate these deceptive products
from the market, protecting consumers from potential
health hazards. Rigorous testing and analysis are
required to uncover potential adulterants and
maintain the quality standards set by regulatory
bodies. Ensuring the authenticity of edible oils is not
only a matter of consumer protection but also a vital
the food

reputation. The economic impact of adulteration and

component of preserving industry's
the potential health consequences underscores the
urgency of addressing this threat comprehensively.
Through a concerted effort to understand, detect, and
prevent adulteration, we can fortify the resilience of
our food supply chain and ensure that consumers can
confidently enjoy the nutritional benefits of high-

quality edible oils.
Testing Techniques

Edible oil testing involves advanced techniques, from
essential sensory evaluation to high-tech methods like
chromatography = and  spectroscopy.  Testing
laboratories equipped with skilled professionals and
cutting-edge tools ensure accurate and reliable results,

leaving no room for adulterators to go undetected.
Here are some commonly used techniques:
1. Chemical Tests:

a) Saponification Value: This test determines the
amount of alkali required to saponify a certain
amount of oil. Adulterants like mineral oils
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have different saponification values than

4. Mass Spectrometry: This technique helps

edible oils. identify and quantify the molecular

b) Iodine Value: This test measures the degree of composition of the oil. It can be used to detect
unsaturation in the oil. Different oils have contaminants and adulterants.
different iodine values, so it can help detect 5. DNA-based Techniques: Polymerase Chain
adulteration. Reaction (PCR) can be employed to identify the

¢) Reichert-Meissl (RM) Value: It helps detect the specific DNA of particular plant or animal
presence of animal fats in vegetable oils. The species, helping to detect adulteration.

RM value, a measure of the total volatile fatty 6. Sensory Evaluation: Experienced
acids in edible oils, is an important indicator of professionals can use sensory evaluation to
their quality and stability. detect abnormal tastes or smells that may

2. Chromatography Techniques: indicate the presence of adulterants.

a) Gas Chromatography (GC): This technique 7. Rapid Test Kits: Immunoassay Kits that use
separates and analyzes volatile compounds in antibodies to detect specific substances that are
the oil. Itis helpful in detecting adulterants and designed to detect particular adulterants in
measuring fatty acid composition. edible oils can be used.

b) High-Performance Liquid Chromatography 8. Blockchain Technology: It can be used to trace
(HPLC): HPLC is used for separating and the entire supply chain of edible oils, providing
quantifying different components in the oil, transparency and reducing the chances of
including fatty acids and other contaminants. adulteration.

3. Spectroscopy Methods: When using these tools, it is essential to follow

a) Ultraviolet and Infrared (IR) Spectroscopy: It | PTOPer testing procedures and consider the specific
can be used to analyze the functional groups characteristics of the edible oil being analyzed and
present in the oil, helping to identify different different quality parameters. Additionally, consulting
types of oils and potential adulterants. with regulatory guidelines and standards is crucial to
Different types of edible oil have different | €NSUre accurate and reliable results (Table 1) [5].
absorption wavelengths in the ultraviolet | Empowering Consumers and Future Trends
region. As consumers become more informed, certifications

b) Nuclear Magnetic Resonance (NMR): NMR | like FSSAI or USP offer assurance of adherence to
spectroscopy provides information about the quality standards. Several ways in which consumers
molecular structure of compounds present in | can be empowered are highlighted below:
the oil. The substances in edible oil can be a) Education and  Awareness:  Educate
reasonably determined by detecting the consumers on how to read and interpret labels,
absorption degree of radiation related to the focusing on  ingredients,  nutritional
atomic nucleus in a strong magnetic field. information, and certification marks. This

c) Fluorescence spectroscopy: Because different enables them to make informed choices.
types of edible oils have different fluorescence Governments, NGOs, and industry players can
components, the detection process can clearly | run campaigns to raise awareness about the
show the adulteration of edible oils. importance of quality in edible oils and provide tips

d) Raman spectroscopy: It is a relatively | for detecting potential adulteration.
advanced method. In the application process, b) Mobile Apps and Technology: Implementing
the corresponding adulteration and other data QR codes on product packaging linked to
can be obtained through the investigation of mobile apps that provide detailed information
molecular vibration information. about the oil, including its source, production
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methods, and test results. Consumers can use
these apps for on-the-spot verification.

¢) Community Engagement: Conduction of

community workshops and seminars to
educate consumers about the characteristics of
quality edible oils and how to identify

potential adulteration.

d) Consumer Advocacy Groups: Establishing
consumer advocacy groups focused on food
safety. These groups can provide a platform for
sharing information, experiences, and tips on
edible oil quality.

e) Online Review Platforms: Encourage and
utilize online platforms for consumers to share
their experiences and concerns about specific
edible oil brands. This collective feedback can
serve as a valuable resource for others.

in Edible Oil Evaluation:
Looking toward the future, emerging trends such as

Future Trends

blockchain technology, advanced sensors and IoT,
artificial intelligence and Machine Learning, and DNA
barcoding promise to revolutionize the landscape of
edible oil evaluation.

ARTIFICIAL INTELLIGENCE

& L |

| ADVANCED SENSORS and loT

— o Incorporate smart packaging

o Monitor and transmit real-

time data and storage
conditions

Al and MACHINE LEARNING Future trends in
« Analyze historical data and Edible oil evaluation
predict adulteration risks
o Enable proactive measures
10 be taken

DNA BARCODING
« Verify the botanical origin
» Preventing the inclusion of
cheaper oils

REGULATORY MEASURES
o Strict standards

« Continuous updates 1o
address adulteration

Figure 1. Emerging trends in edible oil evaluation
Conclusion

Understanding the importance of edible oil testing is
crucial in our quest for a healthier lifestyle. Consumers

have the power to demand quality and transparency.
By supporting rigorous testing practices, we not only
protect our health but also contribute to eradicating
adulteration, making our kitchens safe havens for
nutritious meals. So, the next time you grab that bottle
of cooking oil, remember - that knowledge is vital, and
edible oil testing ensures the safety and quality of what
goes into our meals.

In essence, the ongoing efforts to understand,
evaluate, and combat adulteration in edible oils reflect
a commitment to maintaining the highest food quality
standards.  Collaborative initiatives  involving
stakeholders,

consumers are essential in building a resilient and

regulatory bodies, industry and
transparent food supply chain. As technology
advances and awareness grows, the collective goal
the quality and

authenticity of edible oils, ensuring a healthier and

remains clear: to safeguard

more trustworthy food market for all.
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Table 1: Different quality parameters of edible oil and their standard methods for detection

Serial Quality Description Standard method of Standard
No. parameters detection value
1. Free Fatty Acid Edible oils with high FFA AOCS Ca-5a-40 <0.05 %

Content (FFA) content reduce oxidative European Union | (based on oil
stability, increase acidity, and Regulation weight)
induce off-flavour. No.2568/91

analytical methods
Chemical analysis kits
2. Acid Value Indicates vegetable oil AOCS Cd 3d-63 -
quality. It is measured as the
amount of KOH (in
milligrams) necessary to
neutralize free fatty acids in
1 g of oil.
3. Peroxide Value Hydroperoxides in fats and AOCS Cd 8-53 PV of <1

(PV) oils are measured by Fourier transform meq/kg
peroxide value (PV). These infrared (FTIR)
are harmful to humans and Near-infrared (FT-
are the leading oil oxidation NIR) spectroscopy
products formed during the
initial stages.

4. p-Anisidine The measure of the AOCS Cd 18-90 AV of <5

Value (AV) secondary oxidation products
formed by the breakdown of
the primary oxidation
products during extensive
oxidation. AV is strongly
correlated with overall oil
odour intensity.

5. Polar A good indicator of heated AOCS Cd 20-91 <25-27% TPC

Compounds/Total | oil quality. Include thermally High-performance size

Polar Content polymerized dimeric and exclusion

(TPC) hydrolytically cleaved FFA, chromatography
etc.

6. Thiobarbituric Lipid oxidation is measured AOCS Cd 19-90 -
acid reacting by TBA value (milligrammes

substances of malonaldehyde

(TBARS) equivalents per kilogramme
or micromoles per gramme)

7. Conjugated Due to conjugate production, Measurement of -

Dienes polyunsaturated fatty acid conjugated dienes at
oxidation increases UV 234 nm and
absorption. Helpful in for conjugated trienes at
assessing vegetable oil 268 nm
oxidative stability.
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8. Unsaponified USM comprises e AOCS Ca 6b-53 Vegetable oils:
Matter (USM) hydrocarbons, terpene 0.5-2.5% USM
alcohols, sterols, Others: 5-6%
tocopherols, and other USM
phenolic substances that may
limit oxidation.

9. Phospholipids They give the oil a cloudy e AOCS Ca 12b-92 Refined oils:
look, precipitate during 30 mg/kg
storage, leave a harmful solid phosphorous
residue at the bottom of the Super
containers, and cause refined degummed
oils to foam when frying. oils: <10

mg/kg
phosphorous

10. Colour An important factor in the e Lovibond method | Fully refined
determination of their market (AOCS Wesson Cc oil: 0.8 R (red)
value. Chlorophyll is a 13b-45, ISO Cc 13e- Y
sensitizer of photo-oxidation, 92) and 8.0Y
promotes oil oxidation, and 1
acts as a catalyst poison (yellow)
during oil hydrogenation.

11. Totox Value Empirical assessment of e Totox value =2 x PV -
oxidative deterioration based + AV
on PV and AV of an oil.
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