FOOD SCIENCE B: PRODUCT DEVELOPMENT
1. DESCRIPTION: 
The team will develop a creative new formulation for a cookie using scientific knowledge of ingredients, preparation steps, baking and packaging. Prior to the competition, the team will conduct experiments beginning with a basic formulation of any type of cookie found in an existing cookbook and will then change/add ingredients and physical parameters to produce a cookie formulation, production parameters and a package for their final product. At the event, the team will answer questions and perform experiments related to cookie ingredients and manufacture.
A TEAM OF UP TO: 2    




MAXIMUM TIME: 50 min
  
IMPOUND: YES (notebook, cookies and package)

2. SAFETY REQUIREMENTS:  
Students must use heat-proof oven mitts during preparation of cookies prior to the event. bring and wear vinyl or latex gloves, aprons or lab coats that cover the knee, pants or skirts that cover the legs to the ankles, closed-toed shoes and OSHA approved safety glasses or goggles to the event.


3. EVENT PARAMETERS: 
a. The students will provide a notebook for recording experimental data and information. Sections will need to be labeled as follows: Table of contents, Ingredient information, Formulations and experiments, Final formulation (including paragraph describing cookie and desired product qualities), and Ingredient Nutrition calculations. The starting recipe needs to be referenced as to the cookbook or source of the recipe.
b. The team provides ingredients found in local grocery stores. Nutrition information for all individual ingredients must be recorded in the notebook. 
c. Using the scientific method, a minimum of four experiments must be performed and documented in the lab notebook. Each experiment must have a variable such as pan type, cookie size/shape, oven temperature (in Celsius), type of oven, ingredient addition or change in amount (in metric units), and baking time. 
d. A creative package must be produced which includes 
a. (Regional competition) labeling of product including name of product, ingredient listing, nutritional labeling and package weight and company (team) name and address. This package must hold one dozen cookies. Use of pre-made package insert is acceptable, but it must be used for food products. The outside package may be made from existing boxes or bags, but must contain labeling specific to the contents (your cookies). 
b. (State competition) labeling following current government product and packaging regulations, including name, ingredient list, nutritional labeling and weight. This package must hold one dozen cookies. Use of pre-made package inserts is acceptable, but they must be sanitary or used for food. The outside package may be made from existing boxes or bags, but must contain labeling specific to the contents (your cookies).
e. Lab notebook, five fresh cookies produced from the final formulation and procedure and the package must be brought to the impound area by 9:00 am the day of the event.
f. The students must supply a pen or pencil and are advised to bring a non-programmable calculator to the lab event. Any non-programmable calculator, including those with memory keys for storing intermediate results, is permissible. No notes are allowed.
g. The event supervisors will provide reagents, waste containers, samples, methods for tests.

4. THE COMPETITION:  
REGIONAL COMPETITION:  On the day of the event the notebook, simple package and a sample of five cookies from the final formulation will be impounded by 9:00 am. Teams of up to 2 will have 50 minutes to perform tests and answer questions related to ingredient chemistry and related reactions, processing, changes due to temperature during processing related to cookie production.
STATE COMPETITION:  On the day of the event the notebook, package with labeling that conforms to the current government product packaging regulations and a fresh sample of five cookies from the final formulation will be impounded by 9:00 am. Teams of up to 2 will have 50 minutes to perform tests and answer questions related to ingredient chemistry and related reactions, processing, changes due to temperature during processing related to cookie production.

5. SAMPLE TASKS AND LABORATORY EXPERIMENTS:

a. Students will be expected to understand the use of lipids, carbohydrates and proteins typically found in cookies and and identify these using typical reagents such as Benedict’s solution, Biuret solution, Lugol’s iodine, and the brown bag test.
b. When given samples of sweeteners, students will properly identify the sweetener as reducing or non-reducing  and caloric characteristics of the sweetener
c. Identify types of heat in traditional, convection and microwave ovens and how the difference would affect the cookies while baking
d. Understand the use of leavening agents in cookies.

e. Determine the caloric value of cookie formulations. 
f. Determine the moisture and density of cookies.

6. SCORING: Team with the highest score will win the event. Scoring for each parameter is as follows:  Notebook: 30%; Package:15%;  Sample:15%  Event:40% .
7. REFERENCES:
Food Labeling:

http://kidshealth.org/kid/stay_healthy/food/labels.html
http://www.ces.ncsu.edu/depts/foodsci/ext/pubs/Ag-503/AG-503.html
http://www.access.gpo.gov/nara/cfr/waisidx_98/21cfr101_98.html
Conversion of weights and measures:

http://www.onlineconversion.com/
Baking/Science:

http://www.bakingandbakingscience.com/cookies.htm
Understanding Baking by Joseph Mendola (Amazon.com used is inexpensive)

http://www.joyofbaking.com/Butter.html
Packaging:

http://en.wikipedia.org/wiki/Food_packaging
http://www.ces.ncsu.edu/depts/foodsci/ext/pubs/Ag-503/AG-503.html
Lab notebook:

www.sciencebuddies.com/science-fair-projects/project-laboratory-notebook.pdf
http://www.colorado.edu/MCDB/MCDB3140/notebooks.html
