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The Science of Quality: How to Choose 
and Evaluate Extra Virgin Olive Oil. 
What to Look For 
Today there is choice overload in the “extra virgin” olives oils that 
are available. Unfortunately, despite the efforts of the International 
Olive Committee and the North American Olive Oil Association, 
there are still those who try to fool consumers with their fancy 
marketing gimmicks or labels and flood the market with subpar and 

even adulterated products.  Choosing an extra virgin olive oil is a science, not a hard one to pair 
with your taste but a science-and there is a science of quality behind this science. 

From chemical composition to sensory analysis, the markers of a great EVOO are rooted in both 
production excellence and scientific rigor. By knowing what to look for—and what to avoid—you 
should be able confidently choose oils that deliver on taste, authenticity, and health benefits. Let’s 
look at some key points. 

High-quality EVOO starts with where and how it’s made. Many extra virgin olive oils on the 
market are from mass produced facilities who collect already milled oils of varying quality and 
from different places and even different countries.  Look for extra virgin olive oils from a single 
source because they provide consistent flavor profiles and verifiable compositional integrity, often 
reflecting the unique qualities of the local olive varieties and soil.  You should also look for extra 
virgin olive oils labeled as "cold-pressed" or "cold-extracted" because they are processed below 
27°C to retain delicate nutrients like polyphenols, oleocanthal, and vitamin E. The "first press" 
designation is another indicator of superior quality, because these oils preserve the most 
concentrated flavors and health-promoting compounds. They generally have a deeper color with 
hint of the olive’s pigment, chlorophyll. Avoid those that are yellow or bright yellow-they are 
usually from second or third extractions where chemicals like hexane (toxic) have been used.  

Chemistry plays a key role in assessing EVOO quality. A low free acidity level (≤0.8%, with 
premium oils closer to 0.3%) is a key marker of freshness and quality. High oleic acid content (55–
83%) contributes to oxidative stability and cardiovascular benefits, while a balanced omega-6 to 
omega-3 ratio (ideally 10:1 or lower) supports anti-inflammatory and heart-health properties. Look 
for oils rich in phenolic compounds, particularly those that demonstrate that the compound 
oleocanthal and Vitamin E, responsible for the oil's peppery finish and anti-inflammatory benefits 
is there. Additionally, high levels of beta-sitosterol and campesterol—only found in plants—
indicate purity and provide cholesterol-lowering and anti-inflammatory benefits. Oils that lack 
information about these components or have unbalanced ratios may signal adulteration or low 
quality. 

There is a whole science behind sensory evaluation of extra virgin olive oils. Not only do extra 
virgin olive oils have to pass a sensory test to be labeled as such, but sensory analyses help 
distinguish those excellent EVOO from subpar products. Professional sensory panels use 
standardized protocols to ensure extra virgin olive oils are free of defects and meet quality 
standards. Look for values of 3 or more in each of the attribute categories of “fruitiness”, 
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“bitterness”, and “pungency”, and for any defects. Fresh extra virgin olive oil has a vibrant aroma, 
often described as fruity or grassy, and a flavor profile that balances mild bitterness and a peppery 
kick—both indicators of high phenolic content. However, oils without clear information about 
their composition or those with harsh bitterness or excessive burning sensations, sometimes 
masquerading as “high polyphenolic” should be avoided as they may be oxidized, adulterated, 
contaminated, or degraded.  

Scientific rigor in the production process is supported by traceability and certifications to ensure 
that the oil adheres to rigorous production standards. Certifications like PDO (Protected 
Designation of Origin) or PGI (Protected Geographical Indication), International Olive Council, 
or North American Olive Oil Association confirm that the oil originates from specific regions with 
strict production criteria or meets strict international standards. Traceability codes and recent 
harvest dates allow you to verify the oil’s origin and production details. Those that make health 
claims, FDA registration indicates that the oils are produced under strict health and safety 
standards. Oils that lack clear labeling or certifications may indicate unknown or inconsistent 
quality control or even adulteration. Trustworthy producers should always provide detailed 
information to back up their claims. 

The science of preserving quality extends to packaging. Dark glass bottles are designed to shield 
oil from harmful light and oxygen exposure, which will degrade its flavor and nutritional 
properties. Proper airtight seals and flushing with an inert gas before shipping to displace any 
oxygen at the top of the bottle, preserve the freshness of the oil. Extra virgin olive oil put in plastic 
bottles often signals a lack of attention to quality and can give oxygen the opportunity to seep in 
resulting in faster oxidation. Plastic bottles also have potential of flaking off of microplastics and 
or leaching of phthalates often used to make plastic bottles more flexible, into the oil that can 
accumulate over time in your body with consumption. Packaging is more than aesthetic or just a 
convenience; it’s a critical factor in maintaining the oil’s integrity and safety profile from 
production to your kitchen. 

By knowing these principles, you should be able to confidently choose an EVOO that meets very 
high standards of quality. Oils with strong chemical and sensory profiles, proper certifications, and 
protective quality packaging that are transparent offer the best assurance of excellence. Avoid oils 
with vague labeling, poor packaging, or missing details about key components like oleic acid, 
omega-6:omega-3 ratios, polyphenols, and sterols. Understanding the science of EVOO empowers 
you to make discerning choices, ensuring that the product you buy delivers not only unmatched 
flavor, but also authenticity and nutritional value. 

 


