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THE HIDDEN CHEMISTRY OF TURKISH CUISINE:
WHEN TRADITION MEETS MOLECULAR PAIRING

Assoc. Prof. Dr. Murat DOGAN *

Dear readers, you may have noticed that over the last few months, my posts have focused on new
developments in gastronomy. This month, we will examine gastronomy from a chemical and
mathematical perspective. As you know, gastronomy is an interdisciplinary field, so it is natural for it
to draw from chemistry and mathematics.

In addition, our research article testing the food pairing hypothesis in Turkish cuisine using
computational gastronomy (Dogan & Degerli, 2023) was published in a high-impact scientific journal.
In this article, 1 will discuss the concept of computational gastronomy, the food pairing hypothesis, and
the main findings of our study.

What is computational gastronomy?

Computational gastronomy is an interdisciplinary field that combines computer science, data analysis,
and food science to study, model, and innovate culinary applications. It uses machine learning,
artificial intelligence (Al), and big data analytics to analyze food flavors and textures; predict flavor
combinations; optimize recipes; and discover new ingredient pairings.

It enables personalized nutrition by creating diet plans tailored to personal health data and preferences
while encouraging food design and innovation, such as developing new dishes, plant-based alternatives,
or sustainable food options. It also powers culinary recommendation systems that suggest recipes based
on user preferences, dietary restrictions, or available ingredients. It uses food chemistry modeling to
understand how cooking processes (such as fermentation or Maillard reactions) affect flavor and
nutrition.

Food pairing hypothesis

Understanding and pairing food ingredients is an important skill for chefs, but limited knowledge of
flavor and aromatic components creates challenges. Advances in food science have enabled the
creation of new flavors, but our understanding of the complexity of food is still lacking. The “food
pairing hypothesis” suggests that ingredients that share similar flavor components tend to complement
each other, and foods with many overlapping taste molecules pair better. This idea has caught the
attention of both chefs and scientists.

The Art and Science of Food Pairing, a book published in 2020 by British chef Peter Coucquyt and
colleagues, presents 1,000 food pairings that claim to revolutionize eating habits. Although flavor
components are still poorly understood, chefs are increasingly exploring food pairings, leading to new
studies on ingredient compatibility.

The origins of the concept of food pairing, the question of how food ingredients combine many flavors,
such as salty, bitter, sweet, and sour, to create flavor and texture, can be traced back to ancient Greek
and Roman cuisines. During the Middle Ages, spices were widely used in European cuisine to create
complex flavors. Until the 19th century, food pairing relied largely on the experience of chefs and trial
and error. However, with advances in modern science, researchers began to analyze the chemical
composition of foods and flavor interactions. This led to the development of today's food pairing
hypothesis and its guiding principles.
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Historical background of the food pairing hypothesis

The scientific food pairing hypothesis is based on the book “Volatile Compounds in Food: Data,”
published in 1963. The relevant book has expanded the database of taste compounds with new editions
over the years. In addition, bioengineer Bernard Lahousse, founder of the company “Foodpairing”, and
chemist Martin Lersch, who tested and researched this hypothesis with his readers on his blog called
“Khymos”, have made significant contributions to the development and acceptance of the hypothesis.
Physicist Nicholas Kurti, who is also considered one of the founders of molecular gastronomy, analyzed
and proposed the concept of food pairing in terms of the compatibility of organic compounds in food
and beverages in 1994. Famous chef Heston Blumenthal popularized the hypothesis in 2002. In 2008,
researcher Osame Kinouchi and his colleagues analyzed 3,000 recipes from English and French
cookbooks and found that the combinations of ingredients were compatible with social preferences.
Today, food pairing helps chefs design innovative dishes by identifying chemical flavor connections,
enabling creative menu designs, optimal food-beverage pairings, and cross-cultural culinary fusions.

Using computational gastronomy in food pairing

Computational gastronomy, an emerging interdisciplinary field that applies data science and computer
technologies to food science, plays a key role in exploring the food pairing hypothesis. This discipline
analyzes culinary data using machine learning, natural language processing, and chemo-informatics
methods to study flavor components, recipe creation, and culinary transformation.

Our study

In our study, we aimed to analyze the food pairing hypothesis in Turkish cuisine using computational
gastronomy. Although this hypothesis has been tested in some of the world's cuisines, our study is the
first comprehensive research on Turkish cuisine.

In our study, Turkish cuisine recipes and aromatic profiles of food ingredients were analyzed. In our
study, we followed a systematic methodology consisting of four basic steps. First, we compiled recipes
of traditional Turkish dishes and collected data by determining their ingredient composition. Second,
we analyzed the aromatic components of these foods, especially their chemical profiles, especially
volatile organic compounds, by extracting them from established databases such as Phenol-Explorer and
FlavorDB. Third, we used computational methods, including the Jaccard similarity index, to evaluate
aromatic compatibility. We measured the similarities between food pairs quantitatively. Finally, we
conducted statistical analyses to evaluate the extent to which Turkish culinary practices are compatible
with the food pairing hypothesis and provided new insights into the molecular basis of flavor
combinations in Turkish cuisine.

Our Findings

Our analysis of Turkish cuisine reveals moderate adherence to the food pairing hypothesis, with
notable differences across food categories. Meat-based preparations and spice combinations showed
significant aromatic compatibility, supporting the hypothesis, while vegetable dishes cooked with
olive oil showed lower molecular similarity. Key ingredients such as onion, garlic, cumin, and hot
pepper emerged as key aromatic components due to their widespread use in multiple dishes. The
findings suggest that while chemical compatibility influences Turkish flavor pairings, cultural
traditions, geographical factors, and dietary practices equally contribute to culinary combinations.

Our analysis reveals that Turkish cuisine is partially consistent with the food pairing hypothesis,
showing varying degrees of aromatic compatibility across different food categories. The study
highlights the essential role of spices and key ingredients in creating characteristic flavor profiles that
contribute to the aromatic harmony of the cuisine.



In conclusion, our study has revealed the potential of computational gastronomy to both analyze
traditional food systems and generate new flavor profiles, and has presented new methodologies for
analyzing and understanding food culture through data-driven approaches.

Stay healthy...
Assoc. Prof. Dr. Murat Dogan
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