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ABSTRACT

The new phenomenon in the hotel industry
is Molecular gastronomy, a new progress in
food production method, which has
significantly influenced food presentation
and the guest happiness over time. Despite
the fact that molecular gastronomy is
sometimes  confused with  molecular
cookery, it is the application of
sophisticated chemical and biochemistry to
produce new dishes. Disperse system
formalism has led to the development of
several new molecular gastronomy dishes.
Only when the required components such as
hydrocolloids, specification and flash
freezing methods, and tools like hoover
machines and gastrovacs are present can
molecular gastronomy be accomplished.
The concepts and most recent applications
of molecular gastronomy in different
nations are reviewed in this work. This
study aims to develop new food items with
enhanced nutritional profiles, longer shelf
lives, and distinctive sensory qualities while
using the least amount of energy and waste
possible. In response to changing customer
demands for ecologically friendly, health-
conscious, and immersive dining options,
the results are anticipated to spur new trends
in food production.

Keywords: Molecular Gastronomy, Fusion
of Science, gastrovacs. Dining Experience.

INTRODUCTION

The scientific field that investigates the
phenomena that take place during culinary
transformations is  called  molecular
gastronomy. Since its initial articulation in
1988, it has been refined at numerous
academic institutions, research facilities,
businesses, and  kitchens  worldwide.
Determining the physical and chemical
processes involved in food preparation,
processing, and cooking as well as
eventually discovering new mechanisms and

applications is the aim of molecular
gastronomy.  Phenomena that  were
previously disregarded are examined

because they are thought to have something
to do with "cooking," which makes them
more of an art than a skill. They are also
examined because of their seeming lack of
commercial interest.

This article will discuss the origins of
molecular gastronomy and provide some
instances

The study of human feeding was first
presented in the 19th century by Jean-
Anthelme Brillat-Savarin, a French lawyer.
To put it another way, scientists in
chemistry, biology, or physics labs conduct
molecular gastronomy using analytical tools
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like mass spectrometers, nuclear magnetic
resonance spectroscopes, or gel
electrophoresis instead of pans. The first
significant use of molecular gastronomy is
"molecular cooking,” which is a modern is
culinary technique. Many nations are
currently developing a novel culinary
method known as "note by note cooking. It
is comparable to synthetic music for music
in the context of food.

This article provides a short summary of a
half-day session on “molecular
gastronomy,” which was part of the
“Second Symposium on Delivery of
Functionality in Complex Food Systems,”
held at the University of Massachusetts at
Ambherst (Amherst, MA), in October 2007.
We provide a brief overview of the history
of molecular gastronomy, its current state as
discussed at that session, and an overview of
the debate on the subject that took place
between roughly 70 scientists from
academia and industry, some of whom work
with chefs in restaurants. This piece serves
as a broad overview of the molecular
gastronomy articles in this special edition of
"Food Biophysics.” We conclude this piece
by discussing potential future directions for
integrating food science.

Review of literature:

Evolution of molecular gastronomy and
notable  contributors: The word
"gastronomy" comes from the Greek words
"gaster," which means "tummy," and
"nomia,” which means "law." Gastronomy
is the study of the relationship between
society and food in a broad sense. "The
scientific activity consisting in looking for
the mechanisms of phenomena occurring
during dish preparation and consumption™ is
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the definition given to the new scientific
field known as "Molecular Gastronomy"
(MG) The application entails converting
empirical culinary techniques into a science-
based method for dish preparation. This
field of study is known as molecular
gastronomy [1]. The use of MG in food
preparation is known as "molecular
cooking" or "science-based cooking.” It is a
subfield of food science that investigates
how food changes physically and
chemically during cooking as well as how
food affects the senses after ingestion.
According to This and Rutledge, the official
appearance of this discipline was generally
recognized in 1992, when the first
international conference of Science and
Gastronomy, entitled "Molecular and
Physical Gastronomy" was held in Erice,
Sicily (Italy). According to some sources
based on government records, the initially
"Science and gastronomy" name of the
gathering persisted until early 1992. And the
irrelevant to the scholarly community. The
descriptor "molecular” was selected because
of its resemblance to "molecular biology".
Nicholas Kurti and Elizabeth Cawdry
Thomas were the two main contributors to
the Erice workshop's organization [2].

Molecular gastronomy and food science:
Molecular gastronomy's distinctions from
"traditional” food science and technology
Anthocyanins are compounds found in
many flowers and fruits and influence the
color of the ingredient. However, as the pH
fluctuates, their color may vary. This
knowledge may therefore be useful in the
kitchen for some meals or recipes where the
pH changes while cooking (Francis, 1985).

o &Y

1S,5S-(-)-a-pinene +)-carvone )-carvone
Odour: Odour: Odour:
Pine-like Carraway-like Spearmint-like

Figure 1. Molecular Structure of Gastronomy
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The molecular structures of carvone,
limonene, and a-pinene enantiomers. The
enantiomeric arrangement is responsible for
the enantiomers' unique odour properties
(quality and threshold). The primary
element of spearmint essential oil is R- (—)-
carvone, while the primary constituent of
caraway and dill essential oils is S- (+)-
carvone. The primary component of the
volatile oils extracted from the fresh peel of
citrus fruits is R- (+)-limonene. The oil of
fir and the needles and young twigs of Abies
alba (Pinaceae) contain S- (—)-limonene.
Most meals and drinks have a serving
temperature that we expect; if they are
served at an improper temperature, people
will not like them as much or may even
reject them [4]. Nerve endings allow us to
detect the temperature of food in our mouth.
lon channels that are members of the
transient receptor potential family seem to
be the main means of encoding thermal
information. Thermosensitive ion channels
come in six varieties. They are expressed in
primary sensory neurones and other tissues,
and they have different thermal activation
thresholds (>43 °C for TRPV1, >52 °C for
TRPV2, >~34-38 °C for TRPV3, >~27-35
°C for TRPV4, <~25-28 °C for TRPMS,
and <17 °C for TRPA1l). When
temperatures rise beyond 43 °C and fall
below 15 °C, pain is felt. We commonly
consume hot beverages, however, that are
higher than what damages tissue and
produces pain.

Equipment: These days, chefs have the
chance to create food that was always
possible but was not possible with the
equipment that was accessible; in other
words, the boundaries of what is possible

are shifting due to new machinery,
equipment, and tools. These new
capabilities facilitate both the application of
research and  collaboration  between
scientists and chefs. New equipment can be
separated into two categories: those used
largely and solely in professional catering
kitchens, some of which are designed as
domestic equipment, and those initially
intended for laboratories, which gradually
start to be used in catering kitchens [5].
New equipment dedicated to kitchen: Anti-
grill, machine for rotation of sugar, paco jet,
sous-vide water bath, smoking gun,
gastrovac, bottle for production of domestic
whipped cream, spaghetti set Laboratory
equipment  applicated in Kitchen:
Centrifuges, syringes, desiccators, laser,
gas torch, temperature with magnetic mixer,
swing evaporators or rotaval.

The impact of molecular gastronomy
within the food science community: The
idea behind the food flavor network is the
quantity of volatile compounds that are
shared by food items. Each node represents
an ingredient, varying colours (or greyscale
intensity) indicate food categories, and
varying node sizes reflect the item
popularity in recipes. The linkages in the
graphic illustrate the common flavor
components. From Bagrow J.P., Ahnert,
S.E., Ahn, Y.-Y., and Baraba'si, A.-L.
(2011). Food pairing concepts and the flavor
network. 196, Sci. Rep. 1, with permission.
It is challenging to approach an art like
cooking from a scientific perspective,
according to the study's authors, because
science is unable to explain the creative
inventiveness of a meal, which is a crucial
aspect of molecular gastronomy [6].
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MODERN GASTRONOMY TRENDS
AND FUTURE IN MOLECULAR
CUISINE:

First of all, molecular mixology creates
specialized abilities for mixing drinks by
experimenting with cocktail ingredients at
the molecular level using analysis,
knowledge, and techniques borrowed from
cuisine and scientific disciplines. Its
objective is to change the liquid's
aggregation state in order to produce novel
flavours, textures, aromas, and looks that
enhance drink appeal and add intrigue to the
experience of sipping these kinds of
cocktails [7]. The conversion of liquids into
gels, foams, and solids, as well as the
spherification of cocktails, are exciting new
developments brought about by molecular
mixology.

BOOMING OF MOLECULAR
GASTRONOMY:

The application and influence of molecular
gastronomy is quite broad in all respects and
encompasses more  fields, therefore
questions regarding its future are not clearly
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addressed. Standard dining establishments
serve portions that are larger than what is
necessary for proper nutrition, and eating
such items further erodes the idea of a
balanced diet [8]. For these reasons,
rationalization and consistent, modest
consumption of necessary nutrients are
required.

The increasing awareness of nutrition
among modern man has led some chefs to
reevaluate their adoption of these radical
concepts in order to achieve the merger of
science and cooking. The great majority of
people who have witnessed the advantages
of these two establishments, which were
formerly incompatible facets of human
endeavour, now consider this concept to be
a complete success. Gastronomic direction:
Molecular gastronomy swiftly expanded to
Western Europe and North America before
spreading to other countries. Croatia was
not one of those nations, and it was only
now learning about these trends. However,
it is anticipated that Croatia will see
significant growth in the coming years [9].
A completely new universe of food will
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soon be accessible to us, allowing us to
sample a variety of combinations not found
in fairy tales, thanks to the culinary and
scientific wizards who will be able to
recreate all the current flavours and invent
new ones [10]. The conceptual tools that can
be used to characterise and explain the
culinary changes that take place in a variety
of various food systems have been reviewed
in this article. Whether used in food
processing or cooking, these instruments
can be used to alter the tissues of plants,
animals, or more intricate systems. It is
evident that one of the main objectives of
the development of molecular gastronomy is
to quantify the complexity of these
transformations.

Molecular Gastronomy Advantages:
Molecular  gastronomy needs ardent
supporters from a range of sectors,
including the food industry, scientists, chefs,
and the general public, if it is to continue to
develop as a legitimate endeavor. We
outline a few methods that these varied
populations below could gain from
assistance for molecular gastronomy. Chefs
will be able to choose ingredients and
preparation methods (the recipe) for many
traditional dishes more effectively if they
have a better understanding of the processes
that take place during food preparation [11].
It will also make it easier to prepare new
kinds of cuisine. For instance, it would be
beneficial for a chef to know which
procedures and components (such as
proteins and hydrocolloids) can be
combined to generate a new foam that
would endure for a few hours. Working with
a scientist provides the chef with chances
that are rarely achievable without this type
of cooperation. For instance, a chef in Chile
working with Professor José Aguilera has
access to s/Results of your study should be
written in this section along with
tables/charts/figures  etc.  write  serial
numbers and appropriate heading/title of
tables and legend/caption of figures.
analytical tools and processing equipment.
As previously said, it is critical that chefs
adopt a scientific mindset, which is a

general approach to issues rather than one
that is extremely context-specific. The
Scientific study on food may now focus on
understanding the foundations of quality in
all its manifestations and applying that
knowledge to produce quality rather than
just cutting costs thanks to molecular
gastronomy [12]. This opens up fascinating
new problems and subjects to research.

Additionally, it encourages the general
people to be interested in scientific
principles.

Potential out cum: To achieve a 5-star
rating in molecular gastronomy, one
frequently needs to be precise, creative, and
detail-oriented. In order to simplify or
concentrate on a different strategy, you may
choose to remove or prevent a 5-star rating.
Here are some techniques to consider: Make
Methods Simpler Steer clear of extremely
complicated or convoluted methods such as
gels, foams, or spherification [13]. Remain
with  more straightforward modernist
techniques or traditional cooking methods.
Utilize Less Substances Reduce the quantity
of ingredients to make the dish simpler.
Instead of layering different flavours,
concentrate on highlighting one or two main
flavours. Diminish.

The complexity of the presentation Ignore
complex plating methods. Serve the food in
a more informal, rustic setting. Emphasise
Known Flavors Steer clear of highly
controversial flavor pairings. Stay with
tried-and-true flavor profiles. Reduce the
Size of the Equipment Don't use specialised
equipment  like  dehydrators,  rotary
evaporators, or sous-vide machines. Instead,
use common kitchen implements [14].
Strive for a Different Audience Try to avoid
a fine-dining experience and instead go for a
more relaxed or home-cooked atmosphere.
Rather than catering to gourmets, target
comfort foodies. Modify your expectations.
Make it very apparent that the food is
intended to be easy to eat and not a gourmet
dinner. Put Molecular Gastronomy Out of
Your Mind Avoid using molecular
gastronomy methods altogether and stick to
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traditional culinary methods if you wish to
avoid the 5-star connotation altogether. By
taking a more straightforward approach, you
can produce dishes that are nonetheless
inventive and delicious but lack the
intricacy and sophistication that are
frequently connected to five-star molecular
gastronomy [15]. Here are some doable
tactics to help you incorporate molecular
gastronomy into regular restaurants and
make it affordable for all groups of
customers, even those with low incomes
(such as the middle class and poor): Make
Molecular Gastronomy Methods Simpler
Pay attention to simple methods that don't
need for pricey supplies or components. For
instance:  Foams:  Use  inexpensive
ingredients like yoghurt or fruit juices in a
basic hand blender or whipped cream
maker. Spherification: For tiny flavor
explosions (like fruit caviar), use basic
sodium alginate and calcium chloride.
Gelification is the process of turning cheap
substances like tea, coffee, or fruit purees
into jellies or gels using agar-agar or gelatin.
Employ Reasonably Priced Ingredients
Many times, molecular gastronomy uses
expensive or exotic ingredients, however
you can use inexpensive, locally accessible
substitutes instead: Use herb or spice-
infused oils in place of truffle oil. Use
locally available fish or vegetables for
spherification or gels instead of pricey
seafood. Use fruits and vegetables that are
in season for making foams, gels, or
powders. Make Tasting Menus or Smaller
Portions Available In molecular
gastronomy, the experience is frequently
more important than the amount. Make
modest, reasonably priced tasting portions
available so that patrons can sample a
variety of cuisines without going over
budget [16].

A "molecular tapas" menu, for instance,
with small servings priced for the middle
class and lower classes. Reduce Overhead

Expenses Use as little equipment as
possible: Avoid using instruments such as
syringes, hand blenders, and simple
chemicals (such as sodium alginate and
agar-agar). If at all possible, stay away from
costly equipment like sous-vide machines
and rotary evaporators [17]. Establish a
Relaxed Dining Ambience  Although
molecular  gastronomy is  frequently
connected to upscale dining establishments,
it can be introduced into informal dining
establishments by: keeping the interior
design warm and uncomplicated. providing
family-friendly options and reasonable
prices. Steer clear of excessively ornate
plating and instead concentrate on flavor
and experience. Provide demos or
workshops. Educate people about molecular
gastronomy by holding hands-on workshops
or live cooking demonstrations. This can
draw in interested clients and open up the
experience. For instance, demonstrate how
to create edible bubbles or fruit caviar using
basic methods [18]. The molecular
gastronomy can be accessible to all people,
regardless of their financial situation, and
introduce  this  fascinating  culinary
experience into regular restaurants by
emphasising affordability, simplicity, and
education.

Using molecular gastronomy to prepare
food based on sum new foods: The
technique of ultrasound treatment is applied
the impact of molecular gastronomy within
the food science community in food
technology to improve the final quality of
the products, but it applied to food
chemistry during food analysis for several
application. In order to solve this issue,
molecular gastronomy takes a "scientific"
approach and puts out a theory on food
pairing. This idea originated from the
empirical studies on food flavour conducted
by chemist Francois Benzi and chef Heston
Blumenthal.
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Figure 5 Sole walewska

CONCLUSION

Molecular gastronomy is a novel culinary
approach that combines the laboratory and
catering kitchen to produce flavours and
forms that have never been seen before.
Naturally, it might be interpreted as a
method of applying science to regular
cooking. The techniques and strategies used
in molecular gastronomy necessitate an
understanding of the physical and chemical
processes. Naturally, the advent of
molecular gastronomy also calls for some
changes in how visitors are treated, such as
a number of courses with incredibly small
portions of each dish—the art on a plate—
losing the idea of menus and menus, and a
meal that lasts several times longer.

The new version

Figure 4 Hot and sour Noodles

Figure 6 New version of Sole walewska

Certainly, this approach also affects the
habits of the people towards healthy eating,
where it is no longer considered to be a
meal consumed in a shorter time, but the
opposite, and making sure the food is
consumed, and thus affects the reduction of
today's problems related to overweight-
obese  population Modern  molecular
gastronomy exhibits a tendency towards
continued development and popularization,
but it also has a discernible influence on so-
called "Molecular mixology" and the
molecular approach to cocktail preparation,
where, similar to food, it alters the physical
state of food and explores its boundaries.
The future is uncertain, and it is still unclear
which way molecular gastronomy will go.
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