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What Is “Delicious” ?

Our Emergency Food Development Project -

Abstract

This research focuses on the importance of “deliciousness” and “enjoyment” in emergency food
during disasters. It aims to develop a new type of emergency food that improves satisfaction through
careful ingredient selection and simple cooking procedures.

1. Background and Purpose of the Study

1.1 Research Background

In recent years, the number of natural disasters in Japan has increased, particularly in Kumamoto
and the southern Kyushu region. As the risk of major earthquakes and other natural disasters grows,
so does public concern about food during emergencies.

We came across news stories showing how people suffer during disasters due to a lack of access to
milk, vegetables, and other nutritious foods. For example, in 2024, after a large-scale earthquake in
the southern Kyushu area, many evacuees were forced to live in shelters for extended periods,
depending solely on emergency food supplies. These foods are typically designed for long-term
storage, high energy efficiency, and minimal cooking, but are often unappetizing and lacking in
variation, which contributes to both physical and psychological stress among evacuees.

These findings made us question: Can emergency food also provide psychological comfort by being
enjoyable and “delicious”? In addition to fulfilling nutritional needs, food also plays a key role in
maintaining emotional well-being, quality of life (QOL), and even a sense of normalcy in difficult
times.

1.2 Research Question and Prior Studies

Research Question:
Can existing emergency bread be made more delicious and enjoyable?

Prior Research Example:
We referred to the development of flavorful emergency bread by Prof. Takako Takamatsu at Japan
Women'’ s University.

1.3 Purpose of This Study

The goal of this study is to develop a new type of emergency food that incorporates both
“deliciousness” and “enjoyment,” based on the voices of disaster survivors and evacuees.
Specifically, we aim to create emergency foods that are satisfying, easy to prepare, and uplifting,
even in difficult circumstances.

By emphasizing taste, ease of preparation, and emotional support, this study proposes a new

perspective on emergency food—not just as a survival necessity, but as an element of care that
supports evacuees’ quality of life and mental health.

1.4 Hypothesis and Theoretical Basis

This study hypothesizes that incorporating elements of “deliciousness” and “enjoyment” into emergency
food may alleviate psychological stress during evacuation life and contribute to improving the quality of
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life (QOL) of disaster survivors

This hypothesis is based on two main points:

1. Studies have shown that umami compounds, such as amino acids present in foods, directly influence
the sensation of “deliciousness.” Using scientific tools such as nuclear magnetic resonance (NMR)
spectroscopy, it is possible to evaluate and control flavor components scientifically.

2. Research in psychology has indicated that meals perceived as “delicious” and satisfying can
increase relaxation and emotional satisfaction, even during stressful conditions.

Therefore, if evacuees are offered food that is not only nutritionally balanced but also psychologically
comforting, it may serve as an effective method for mental care. In particular, the subjective perception of
“deliciousness” could be a key factor in enhancing evacuees’ willingness to eat, emotional stability, and
overall health. Prior research also supports that enjoyment of meals contributes to stress reduction and a
better sense of well-being during extended evacuations.

Hence, this study aims to develop emergency food that includes “deliciousness” and “enjoyment” as
central design elements, providing mental support and improving QOL. It is anticipated that such food could

also facilitate recovery by encouraging better eating habits and daily routine reestablishment during
evacuation life.

2. Freeze-Dried Foods

2.1 Research Objectives, Research Question, and Hypothesis Connection

At the early stages of this research, we asked evacuees to select foods they would want to eat and enjoy.
Among the responses, hamburgers were a popular choice.

Therefore, we decided to explore the potential of creating a hamburger that evacuees would find enjoyable
by incorporating freeze-dried vegetables. Specifically, we processed several types of vegetables via freeze-

drying and used them as fillings for the hamburger. We then evaluated the ingredients and flavor of these
freeze-dried vegetables in the context of emergency food development

2.2 Research and Analysis Method

We freeze-dried the following vegetables:

. Carrot

. Onion

. Eggplant
. Spinach
. Soybeans

Due to limitations with the school’ s freezing dryer (which could malfunction when
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processing high-moisture items), soy meat was used as a substitute for hamburger meat.

Hamburger Recipe (Using Soy Meat):

1. Steam soybeans and mince using a food processor. Finely chop onions, carrots, and
eggplant.

2.1n a frying pan, cook the onions, eggplant, and carrots with oil until softened.

3.Mix 1 pack of soybeans, 2 tbsp breadcrumbs, salt, pepper, nuts, and cooked vegetables,
and shaped into patties.

4.Grill both sides until browned, then grill again with sauce to finish.

5.Prepare a glazing sauce and simmer the patties until thickened.

2.3 Results

The freeze-dried vegetables differed noticeably from the original vegetables in texture and
taste. In particular:

-The overall flavor was stronger, and the texture chewier.

The flavor and texture of carrots and onions were preserved well even after freezing.

On the other hand, eggplant and spinach showed less satisfactory texture, and the soybeans
took time to absorb water and return to their original texture, due to the need for thorough
rehydration.

2.4 Discussion

Regarding the tomato, its stickiness and overall mushy texture likely resulted from its
inherently high viscosity and the insufficient duration of the freeze-drying process. When
drying is incomplete, residual moisture remains inside the food, making it more susceptible
to collapse in cellular structure and compromising the food’ s integrity during rehydration.

The freeze-dried soybean was also found to have slow water absorption and poor reconstitution.
One reason could be that the water penetration into the interior was inadequate, requiring
more time for full hydration. In addition, soybeans have a hard cell structure and absorb
moisture slowly, making them more difficult to rehydrate effectively.

The findings suggest that the success of freeze-dried food rehydration heavily depends on
the structure and surface area of the ingredients, as well as the settings used in the freeze-

drying process. Therefore, for future product development, optimizing the temperature,
duration, and pre-treatment of freeze-drying will be crucial in achieving better results.

3. Sauce Hydrolysis Analysis

3.1 Objective

This section of the study focuses on analyzing the amino acids found in sauces used for
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hamburger toppings, particularly those contributing to umami flavor such as glutamic acid.
Since amino acids are key factors in perceived deliciousness, quantifying them is important
for evaluating the scientific basis of taste. Therefore, this part of the study aimed to
identify and evaluate amino acid levels in hamburger sauces and determine their contribution
to taste enhancement. This could also guide better ingredient selection for emergency food
development.

3.2 Research and Analysis Method

We prepared three types of sauces typically used for hamburgers:

BBQ Mix ketchup, Worcestershire Sauce, Pepper, Sugar, and Soy Sauce.
Sauce

White Mix milk, salt, pepper, and butter, then heat.

Sauce

Meat Microwave chopped onion and garlic, then add soy sauce, ketchup, and
Sauce Worcestershire sauce. Heat again to finish.

We then freeze-dried these sauces and analyzed them through a rehydration and hydrolysis
process as follows:

First Trial

1.We placed 0.1 g of freezer-dried sauce into a beaker with 10 ml of water and stirred to
dissolve.

(Note: Some sauces did not fully dissolve; stirring and heating were necessary for full
dissolution.)

1.To test for amino acid presence, we added a few drops of ninhydrin solution and heated
the mixture.

2.After heating for 5 minutes in a water bath, we observed color changes to assess the
reaction.

(A purple-blue color indicates the presence of amino acids.)

Results & Discussion:

AIl the tested sauces turned purple, indicating the presence of amino acids, including
glutamic acid. The short reaction time suggests that amino acids in the sauces could be
quickly detected upon rehydration, supporting the hypothesis that these sauces can enhance
umami flavor even in emergency foods.
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Second Trial
Procedure:
1. Sulfuric acid was added to a test tube.

2.The solution prepared in the first trial was filtered and transferred into the test tube,
then heated over a gas burner for 40 minutes.

3.After heating, copper(Il) sulfate solution and sodium hydroxide solution were added to
test for the presence of amino acids via the Biuret reaction.
Results and Discussion:
To facilitate the decomposition of amino acids, the solution was heated slowly over an

extended period of time. As a result, the solution turned blue, indicating that the amino
acids had undergone decomposition.

4. Hydrolysis of a Hamburger Set (Trial 1)

Procedure:

l.Freeze-dried ingredients—bread, spinach, hash browns, pickles, broccoli, hamburger patty,

breaded hamburger patty, meat sauce, white sauce, and barbecue sauce-were each ground into
a fine powder.

2. Using these powders, hamburger set mixtures « and B were prepared.

o | Bread | Spinach | Pickles | Hamburger steak | Meat sauce
0.03g | 0.02¢g 0.02g | 0.02¢g 0.02¢g

B | Bread | Broccoli | Pickles | Cutlet BBQ sauce
0.03g | 0.02g 0.02g | 0.02g 0.02g

3.10 mL of water was added to each of two test tubes, followed by hamburger set powder «

and B, respectively. As catalysts, 2 mL of hydrochloric acid was added to «, and 2 mL of
dilute sulfuric acid to B.

4.The test tubes were heated over a gas burner for 15 minutes.

Results and Discussion:
When the reaction mixtures were heated, the solutions turned black, making it difficult to
visually observe any color changes. Therefore, the experimental conditions were adjusted by
using hydrochloric acid, which generates less heat during reaction, and by lowering the

reaction temperature. This allowed for more accurate visual detection of color changes during
the reaction.

5. Hydrolysis of a Hamburger Set (Trial 2)
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Procedure:
1.Freeze-dried ingredients—bread, spinach, hash browns, pickles, broccoli, hamburger patty,
breaded hamburger patty, meat sauce, white sauce, and barbecue sauce-were each ground into

a fine powder.

2. Hamburger set samples A, B, C, D, and E were prepared using the powdered ingredients.

A | Bread | Spinach | Potato Pickles | Meat Sauce
0.03g | 0.02¢g 0.02¢g 0.02g | 0.0lg
B | Bread | Broccoli | Homburger Steak | Potato | White Sauce
0.03g | 0.02¢g 0.02g 0.02g | 0.01g
C | Bread | Spinach | Cutlet Pickles | BBQ Sauce
0.03g | 0.02¢g 0.02g 0.02g | 0.01g
D | Bread | Potato | Cutlet Pickles | Meat Sauce
0.03g | 0.02¢g 0.02g 0.02g | 0.0lg
E | Bread | Potato | Humberger steak | Cutlet | Pickles Meat Sauce
0.03g | 0.02¢g 0.02g 0.02g | 0.02g 0.01g

3.5 mL of water was added to each test tube containing one of the powdered samples, followed

by 1 mL of hydrochloric acid as a catalyst.
4,The test tubes were heated over a gas burner for 15 minutes.

5.A small amount of the heated solution was transferred to a clean test tube. Copper (II)
sulfate solution and sodium hydroxide solution were then added to test for the presence of

amino acids via the Biuret reaction.
Results and Discussion:

The Biuret reaction resulted in a blue coloration,

decomposed during the hydrolysis process.

6. NMR Sample Preparation for Aichi University of Education

Procedure:

1.Without separating the contents as in step ® of Experiment 4, 10 mL of distilled water was

indicating that amino acids had been

added to the remaining liquid in the test tube to increase the volume.
2.The resulting solution was filtered to remove any undissolved solutes.

3.The filtrate was transferred into a screw-cap tube and stored in a refrigerator until it

was delivered to researchers at Aichi University of Education.

Conclusion
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In this study, instead of evaluating each ingredient separately as in the previous presentation,
we prepared the sample in the form of a hamburger, which reflects its actual mode of
consumption, and conducted NMR analysis on the entire product. As a result, glucose was
detected at a high concentration, likely due to the relatively large amount of carbohydrates
derived from the bun. On the other hand, glutamic acid, a well-known umami compound, was also
clearly detected, indicating the presence of flavor-enhancing components in the hamburger.

These findings suggest that this product has the potential to provide a high level of sensory
satisfaction.
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7. Conclusion and Future Outlook

7.1 Conclusion
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In this study, a hamburger was analyzed using NMR spectroscopy, with the sample prepared to
closely resemble its actual form of consumption. The analysis revealed a high concentration
of glucose, primarily derived from the bun, while glutamic acid, a known umami compound, was
also clearly detected. These results suggest that the hamburger as a whole may possess umami
characteristics. Additionally, this study addressed a social issue related to emergency food:
the decline in intake among infants and elderly individuals due to monotonous flavors and
difficulties in consumption. The findings highlight the necessity of developing “delicious
and enjoyable emergency foods.” The presence of flavor-related components confirmed through
compositional analysis further emphasizes the importance of evaluating food scientifically
in terms of its palatability.

7.2 Future Outlook

This study focused primarily on the quantitative analysis of emergency food components. In
the future, it will be important to conduct practical evaluations, such as administering
surveys to gather diverse opinions and rehydrate the food for actual tasting. Furthermore,
developing prototype emergency food sets and assessing their usability and potential areas
for improvement will be essential. These tasks will be passed on to future students as ongoing
challenges, with the hope that the research will evolve into a more practical and applicable
project.
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