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Abstract

The love to explore propelled the humans to try and discover new things. One of which is experimenting with food to come up
with new flavours. Eating a strawberry with chocolate will create a unique taste, while eating the strawberry with cheese will
create a completely different taste. The concept behind these combinations is something called food pairing. The science behind
food pairing is widely studied in the Western and European gastronomic societies. In contrast, there are no reported studies of
that nature conducted in the Arab counterparts. Our research will be the first to examine the food pairing hypothesis in Arab
cuisine. This hypothesis states that food with common flavour compounds taste good when consumed together. For the purpose
of validating the hypothesis, a quantitative mathematical model will be developed and applied on a dataset consisting of
ingredients compounds found in Arab cuisine recipes. In this paper, we are presenting a proof-of-concept of our ongoing project,
as well as showing the steps that will be followed to apply the food pairing on Arab cuisine
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1. Introduction

The French gastronome Jean Anthelme Brillat-Savarin once said in 1826 “Tell me what you eat, and I'll tell you
who you are” 1. Cuisine is a vital part of any culture. It reveals many characteristics about the people who belong to
it, and facts related to where they live, what types of crops their land grow, and what their climate is like. World's
cuisine differs from each other in the ingredients that are use and the preparation style that is adopted in cooking.
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Throughout history, food preparation was done through trial and error. Scientists also assumed this experimental
method when they studied the chemical makeup of food to understand more about the ingredients and their
interactions. With the help of computer technology, the field of food science was able to mature to the point of
rapidly growing into a quantitative research field 2. One of the most prominent quantitative researches in food
science was the study in food pairing hypothesis that got more and more attention since its discovery in 1992 by
Heston Blumenthal, the renowned chef of the famous Fat Duck restaurant 3. This hypothesis claims that food that
shares a lot of common flavor compounds taste delicious together. Researchers from different cultural background
investigated this hypothesis in relation to their cuisine. Some cuisine like the Western cuisine showed positive
pairing, meaning the ingredients used in the recipes of that cuisine tended to share more compounds of flavor. While,
East Asian and Indian cuisines proved quite the opposite result, ingredients with more shared compound were less
likely to occur in the same recipe?. At this point, the paper will present the outlined process-cycle of our ongoing
project that aims to investigate the food pairing in Arab cuisine.

2. Background & Literature review

Gastronomy as a term is the art or science of good eating®. The latest outburst of data on food ingredients, their
chemical makeup and pairing combinations, in addition to the application of data mining, and knowledge extraction
techniques, caused the emergence of a new field called “Computational Gastronomy,” a term coined by Ahnert in
20138, Additionally, the world's cuisines comprise of the European cuisine, the North American cuisine, the Latin
American cuisine, the Asian cuisine, and the Arab cuisine. The Arab cuisine encompasses a wide variety of local
cuisines covering the Arab world from Mesopotamia to North-Africa’. Up to our knowledge there is no science
behind what gives each cuisine its signature savory taste and aromatic smell. So, who is responsible for the different
tastes and flavors that give each of the world's cuisine its defining features? One answer would be the volatile
chemical compounds found in food. These chemicals simulate the nerves receptors in the nose and the mouth to
create the food experience.

The field of food science received more attention in western research. In 1992 Chef Heston Blumenthal, the
founder of The Fat Duck restaurant and the author of a cookbook with the same name, found that caviar and white
chocolate taste good together. Further studies led to the birth of “The Food Pairing Hypothesis,” which states that
certain ingredients mix well together if they share similar chemical compounds®.

Judging whether the food pairing hypothesis is true drew the interests of many researchers to investigate its
validity across the diversity of world's cuisine. A recent study* built bipartite flavor network that shows the
chemical components shared by culinary ingredient. The study showed that while Western and European cuisine are
inclined toward using ingredients that share similar flavor compounds, East Asian cuisine tended to do the exact
opposite. It also emphasized that the ethnic and the cultural aspect of a cuisine play a role in deciding the ingredients
of a recipe rather than the actual chemistry of the ingredients. A research conducted on flavor pairing in medieval
European cuisine and the result reveal that the food pairing was found to be positive in European recipes®.

The latest study conducted on testing the hypothesis was published this year focusing on the Indian cuisine®°.
The authors worked to quantify the food pairing pattern and constructed models in order to find features that clarify
the statistical properties of the cuisine. The bottom line was that the higher the number of shared compounds
between any two ingredients of an Indian recipe, the lower their co-occurrence probability.

3. Methodology

There are four major phases for our project. We illustrate each section as follows:
4.1 Data collection and curation
In this phase, we will collect the recipes from major cooking websites like Hawa World. Recipes with their
respective ingredients are counted. Furthermore, ingredients are matched to their source ingredients in order to
remove aliases and to map them to their corresponding food categories.
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4.2 Flavor sharing calculation
During this phase the mean number of shared flavour compounds among ingredients (Ns(R)) in a recipe (R) that
contain different ingredients (Ci, Cj) with flavour compound set are computed two pairs of ingredients at a time as
shown in the equation below as discussed in*®.

2 . .
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4.3 Ingredients contribution
The next phase revolves about calculating the degree of involvement of each ingredient to the shared compound
effect by this equation. As illustrated in 8 and shown in the following equation.
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4.4 The uniqueness of the ingredients category:
The final phase will assess the distinctiveness of each ingredient by comparing it with a reference recipes
assembled randomly from the recipes dataset using the following equation discussed in 8,

—rand

—real
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The result of the previous equation will be one of the following results that will provide the answer of the hypothesis:

e The result is positive: ingredients tend to share many flavour compounds in the recipes under consideration thus
validating the food-pairing hypothesis.

e The result is zero: there are no relationship between food pairing and recipe.

e The result is negative: ingredients in the recipes tend to share few flavour compounds.

4. Conclusion

Over the last years, food science gained a lot of attention in the Western and European countries especially about
the new field of computational gastronomy. Moreover, the application of knowledge extraction on data in food
science was impressed to empower the food businesses in new unexplored directions. The food pairing hypothesis
was all the rage during 1990s. Not only chefs got interested in this hypothesis, but also scientist from various
disciplines started to explore it with relation to different national cultures and cuisines. Fortunately, once this new
field is recognized in countries of the Arab world, it will open doors for future opportunities to restaurants and home
cooking businesses to become confidently innovative. Suffice to say that a project like this will scratch the surface
to what lay beneath computational gastronomy.
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