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Description

With the expansive selection of food items necessary for survival, it is important to

understand the breakdown of nutrients within them. Complexity plagues the nutritional makeup

of even the simplest food products, causing avoidance and confusion when diving deeper into

dietary facts. In this project, the aim is to bridge the gap between the foods loved by all and the

nutrients nested within them. Creating a relational database to hold nutrient and product

information would act as a reliable resource to monitor, update, and add relations that easily

connect foods with their nutritional facts. Users can query the database to find foods based on

various criteria such as fiber content, calorie amount, fat content, iron content, etc. The

implementation of a nutritional database would also promote healthier lifestyles, making it a very

useful tool to use daily.
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Design and Implementation

1. E-R Diagram

Figure 1

E-R Relationships Diagram

Entities:

1. Categories

2. Foods

3. Nutrients

4. FoodNutrients
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2. Attributes Description

Categories:

● cat_id: Primary key, unique identifier for each category (integer).

● code: Numeric code for the category (integer).

● description: Name or description of the category (string).

● Each attribute is atomic, and there are no repeating groups.

● Non-key attributes (code, description) are fully dependent on the primary key (id).

Figure 2

Screen capture showing the sql query used to create the Categories table.
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Figure 3

Screen capture selecting from the Categories table.

Foods:

● fdc_id: Primary key, unique identifier for each food (integer).

● description: Name or description of the food (string).

● data_type: Type of data (string).

● cat_id: Foreign key referencing the id column in the Categories table (integer).

● Each attribute is atomic, and there are no repeating groups.

● Non-key attributes (description, data_type, cat_id) are fully dependent on the

primary key (fdc_id).
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Figure 4

Screen capture showing the SQL query used to create the Foods table.

Figure 5

Screen capture selecting from the Foods table.
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FoodNutrients:

● fnutrient_id: Primary key, unique identifier for each record (integer).

● fdc_id: Foreign key referencing the fdc_id column in the Foods table (integer).

● nutrient_id: Foreign key referencing the id column in the Nutrients table (integer).

● amount: Amount of the nutrient in the food (decimal).

● Each attribute is atomic, and there are no repeating groups.

● Non-key attributes (fdc_id, nutrient_id, amount) are fully dependent on the

primary key (id).

Figure 6

Screen capture showing the SQL query used to create the FoodNutrients table.
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Figure 7

Screen capture selecting from the FoodNutrients table.

Nutrients:

● nutrient_id: Primary key, unique identifier for each nutrient (integer).

● name: Name or description of the nutrient (string).

● unit_name: Name of the unit used to measure the nutrient (string).

● nutrient_nbr: Numeric code for the nutrient (integer).

● rank: Rank of the nutrient (decimal).

● Each attribute is atomic, and there are no repeating groups.

● Non-key attributes (name, unit_name, nutrient_nbr, rank) are fully dependent on

the primary key (id).
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Figure 8

Screen capture showing the SQL query used to create the Nutrients table.

Figure 9

Screen capture selecting from the Nutrients table.
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3. Primary and Foreign Keys

Categories

● Primary key: cat_id

● Foreign keys: N/A

Foods

● Primary key: fdc_id

● Foreign keys:

○ Categories: cat_id

Nutrients

● Primary key: nutrient_id

● Foreign keys: N/A

FoodNutrients

● Primary key: fnutrient_id

● Foreign keys:

○ Foods: fdc_id

○ Nutrients: nutrient_id

4. Normal Form

The tables appear to be in at least the Third Normal Form (3NF). Each attribute is

atomic, there are no repeating groups, and each non-key attribute is fully dependent on

the primary key.
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5. Multi-table Queries

● High Fiber Foods

SELECT f.description AS Food, fn.amount AS FiberAmount, n.unit_name AS
Unit
FROM Foods f
JOIN FoodNutrients fn ON f.fdc_id = fn.fdc_id
JOIN Nutrients n ON fn.nutrient_id = n.nutrient_id
WHERE n.name LIKE '%Fiber%' AND fn.amount >= 5;
-- Assuming 5 grams as high fiber threshold

● Low Calorie Foods

SELECT f.description AS Food, fn.amount AS CalorieAmount, n.unit_name AS
Unit
FROM Foods f
JOIN FoodNutrients fn ON f.fdc_id = fn.fdc_id
JOIN Nutrients n ON fn.nutrient_id = n.nutrient_id
WHERE n.name LIKE '%Energy%' AND fn.amount <= 100;
-- Assuming 100 calories as low calorie threshold

Figure 10

Screen capture showing the results of the 'High Fiber Foods' query.
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Figure 11

Screen capture showing the results of the 'Low Calorie Foods' query.

6. Queries using SQL aggregate functions

● Low Fat Foods

SELECT f.description AS Food, AVG(fn.amount) AS AvgFatAmount
FROM Foods f
JOIN FoodNutrients fn ON f.fdc_id = fn.fdc_id
JOIN Nutrients n ON fn.nutrient_id = n.nutrient_id
WHERE n.name = 'Total lipid (fat)'
GROUP BY f.description
HAVING AVG(fn.amount) <= 3;
-- Assuming 3 grams as low fat threshold

● High Iron Foods

SELECT f.description AS Food, MAX(fn.amount) AS MaxIronAmount
FROM Foods f
JOIN FoodNutrients fn ON f.fdc_id = fn.fdc_id
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JOIN Nutrients n ON fn.nutrient_id = n.nutrient_id
WHERE n.name LIKE '%Iron%Fe%'
GROUP BY f.description
HAVING MAX(fn.amount) >= 5;
-- Assuming 5 milligrams as high iron threshold

Figure 11

Screen capture showing the results of the 'Low Fat Foods' query.
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Figure 12

Screen capture showing the results of the 'High Iron Foods' query.

7. Query using subquery

● Foods with specific nutrients (e.g., Spinach)

SELECT Foods.description AS Food, Nutrients.name AS Nutrient,
FoodNutrients.amount, Nutrients.unit_name
FROM FoodNutrients
JOIN Nutrients ON FoodNutrients.nutrient_id = Nutrients.nutrient_id
JOIN (

SELECT fdc_id, description
FROM Foods
WHERE description LIKE '%Spinach%'
)

AS Foods ON FoodNutrients.fdc_id = Foods.fdc_id;
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Figure 13

Screen capture showing the results of the 'Foods with specific nutrients' query.

8. Query including GROUP BY and HAVING

● Grouping Foods by Category with High Fat Content:

SELECT c.description AS Category, COUNT(*) AS FoodCount
FROM Foods f
JOIN Categories c ON f.cat_id = c.cat_id
JOIN FoodNutrients fn ON f.fdc_id = fn.fdc_id
JOIN Nutrients n ON fn.nutrient_id = n.nutrient_id
WHERE n.name = 'Total lipid (fat)' AND fn.amount > 10
-- Assuming 10 grams as high fat threshold
GROUP BY c.description
HAVING COUNT(*) > 5;
-- Assuming at least 5 foods per category
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Figure 14

Screen capture showing the results of the 'Grouping Foods by Category with High Fat

Content' query.


