Food Safety Considerations
for New Products
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Resources

m Food Industry

5 m http://foodsafe.ucdavis.edu,

m Food Industry Referrals/Contacts is a series of databases on
topics from co-packers to food testing laboratories and
nutritional analysis

m Food Industry Resources are links to regulations and
= information of general interest to those in the food business.

m Good Agricultural Practices
® http://ucgaps.ucdavis.edu




Hazards in Food

m Physical
m Chemical

m Biological -<«u—



Sequence of Events Leading to Foodborne Illness
in Absence of Further Processing

Chemical

Physical

Viral

Parasite | Bacterial
Some Bacterial Entry to Food

I
I
Food Consumed in Food Capable of Supporting Growth
Sufficient Quantity (Potentially Hazardous Food)

Temperature Abuse
Increase in Cell Numbers
With or Without Toxin

Food Consumed in
Sufficient Quantity




Introducing Agents into Processed Foods

=

Packaging
Material

Surfaces



Use Hazard Analysis and Critical
Control Points (HACCP) principles to
evaluate new product safety



The Food System

Process

Environment Package



Evaluating Your New Product
m Step 1. Define Product

Define Unique Characteristics
m Product
m Process
m Storage, shelf life
m Delivery
m Preparation

m Consumption (intended consumer)



Evaluating your new product

m Step 2. Consider regulations applying to
food category.

Shelf stable: CFR113/CFR114
Refrigerated foods: FDA guidelines

m Step 3. Draw flow diagram of intended
process



Evaluating your new product

m Step 4. Perform a hazard analysis
Raw materials and product
Process
Packaging system
Storage
Delivery system
Consumer handling



Step 1. Define Product




Strawberry Ice Cream Topping

Process

Environment Package



Strawberry Ice Cream Topping

m Unique Characteristics
m Shelf stable, 1 year optimum quality life
m Ready to use
m General public, including young and old



Sugar Free Cantaloupe Soy-Based Ice Cream
Topper with Fresh Memory-enhancing Botanicals

Process

Environment Package



Cantaloupe/Soy Ice Topping

m Unique Characteristics
Refrigerated, storage, shipping, retail
Target 3 month shelf life
Preservative free
Ready to use

General public, target audience adults,
may include older adults




Step 2. Consider Regulations



Regulations

m Strawberry topping
» Exemption from 113/114, naturally acidic

m Cantaloupe topping
» FDA Refrigerated foods guidelines



Step 3. Draw a flow diagram of
intended process



Step 4a. Perform a Hazard Analysis
of the Raw Materials and Product



Ingredients

m Source, seasonality, availability, quality
What do you know about your suppliers?
Are they concerned with food safety?
Are HACCP plans in place? Documentation?

m Common ingredients?

Botanicals
m History of safe use?
m Reliable supply?
m Active ingredient?



Ingredients

m Allergens
= “Big Eight”
m Peanuts

m Tree nuts

m Crustaceans
m Fish

m Egg

m Cow’s Milk
m Soy

m Wheat



Influencing Microbial Growth

m Intrinsic to the food

degree of acidity (pH) <«
available moisture or
S

water activity (A)
biological structures

nutrients, natural antimicrobials,
redox potential
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Sensitivity to pH

m Bacteria > Yeasts > Molds

m Minimum pH allowing multiplication
pH 4.6 to 5.0 for C. botulinum
pH 4.5 most bacteria
pH 3.5 to 4.0 lactic acid bacteria
pH 1.3 to 1.5 molds and yeasts

m Low pH can impact survival

Many microorganisms survive well at low
pH during storage (especially refrigerated storage)

Low pH can affect survival in thermal processing



pH and processing for shelf stability

"7 MILDHEAT |} 'HIGH HEAT
Atmospheric heat ™= Pressure
processing
1) Vegetative cells
destroyed 1) Vegetative cells

2) Spores survive destroyed
Acid prevents

spore growth 2) Spores
destroyed

r

oH 4.6
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Sensitivity to water activity

m Bacteria>Yeasts>Molds

m Minimum a, allowing multiplication
0.97 many bacteria
0.93 for C. botulinum and most bacteria
0.85 for Staphylococcus aureus
0.65 molds and yeasts

m [ow water activity can affect survival




Frozen berries associated with Hepatitis A outbreak
Yeast and mold counts can be high (not safety issue)

A/_/_/

Strawberries, High Fructose Corn
Syrup, Corn Syrup, Sugar,
Citric Acid

Pathogen growth not supported
at either pH or waj?f activity
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Aw 0.65
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Semi-solid




: Ensure approved use of herbs , active
Verify HACCP pl
erify HACCP plan ingredient?, toxicity, pesticide Use?,
epidemiology?, microbiology?

Imported frozen cantaloupe puree, /

soy milk, sweetener, /
memory enhancing botanicals

Allergen labeling /M\

Support Pathogen Growth

pH 6.5 /

Aw 0.99

Thick liquid




Ingredient Microbiology

m Imported frozen cantaloupe puree

associated with outbreaks of salmonellosis, adequate
pasteurization critical,

proper storage of pasteurized product to avoid
spoilage and growth of C. botulinum

m Botanicals
Generally high 1n microbial counts especially spores,

fresh material can be associated with vegetative
pathogens



Potential for Pathogen Growth

m Evaluate “normal” and “abusive” temperatures
over predicted shelf life
Scientific literature
Expert advice

USDA Pathogen modeling program

m http://www.arserrc.gov/mfs/pathogen.htm

m Decide whether challenge studies are needed
May not reflect theoretical



4°C, pH 6.5, Aw 0.995
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15°C, pH 6.5, Aw 0.995

Listeria monocytogenes in Broth Culture {al¥)
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15°C, pH 5.5, Aw 0.995

Listeria monocytogenas in Broth Culture (o)
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Product Characteristics

m No barrier to microbial growth
Will impact safety and shelf life

Note: Consider reformulation to lower pH with citric acid
or lemon juice. pH 5.0 or below?

Consider shorter shelf life.
Preservative option?
Challenge study with C. botulinum?
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Perform a Hazard Analys:

Step 2

of the Process



- Understanding Microbial Death

Shoulder

s Log
Survivors

Tailing

Time
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D-Value

Decimal Reduction Time
TIME to reduce population by
90% or one log cycle

LC}g in specified medium
Survivors I at specified parameter,
€.g., temperature

1 log —

/ Time

D-value



Log
Survivors

higher 1nitial levels
longer times for
same target residual

Target residual level

AN

Time
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Sporeforming bacteria

m| Spore[= dormant state

m| Vegetative cell = active state

m Bactenial spores survive heat,
cold, chemical agents

m Vegetative cells much more
sensitive



Relative Resistance

Sporeformers (resistant)

Vegetative cells, viruses, parasites
(orders of magnitude more sensitive)

C. botulinum toxin (sensitive)

S. aureus toxin (resistant)




Wash Strawberries
Blend Ingredients

Process

Heat to 230°F
Hot fill

nvert to sterilize lids




Unit Operations
m Washing

Removal of soil, some microorganisms
m Potential spread of microorganisms

m Blend
Spread of microorganisms
m Thermal process

Eliminate vegetative cells, reduce spore-forming
microorganisms

m Hot fill

Prevent cross-contamination after thermal process



Blend Ingredients
Cold fill into sterilized jars

Process




Unit Operations

m Blend

= Spread of microorganisms
= Cross contamination potential

m Cold fill

= Potential for cross contamination
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Lack of kill step prior to packaging

m Vulnerable to ingredient microbiology

At 1ssue - botanicals
Note: Source irradiated or otherwise treated botanicals

m Vulnerable to cross contamination
At issue - blend and cold fill

Note: Focus on sanitation and GMPs
Special processing room?
Consider pre-fill pasteurization?



Target shelf life and safety

m Three month shelf life may be difficult to achieve
Vegetative pathogens, ingredients, lack of kill step
L. monocytogenes contamination?

C. botulinum with temperature abuse?

Note: May need to explore a kill step
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Perform a Hazard Analys:

Step 4¢

of the Package



Moisture/oxygen barrier

Hermetically sealed

(lass container
Metal 1id under vacuum

/

Tamper resistant

)

)
N

<
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Package




/ Moisture barrier

Plastic squeeze bottle
Plastic shrink neckband

—

/‘

Tamper resistant

Squeeze bottle concept
reduces utensil
contamination

Allergen Labeling

Package



Step 4d: Perform a Hazard Analysis
of Delivery and Storage



Controlling Microbial Growth

m Extrinsic to the food

temperature ——

relative humidity

environmental gases
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Temperature

m [Important throughout processing and
distribution

m Greatly affects microbial growth and
chemical reactions
Colder temperatures

m slow growth and chemical reactions

= Promotes survival of pathogens

L. monocytogenes growth potential



Room temperature
Dark (during storage)

Environment



Reliability of Cold Chain?

N

4°C (40°F)

Environment



Strawberry Ice Cream Topping

Process

Heat

Room temperature
Dark (during storage

pH 3.5
Aw 0.65

Environment Hermetically sealed | Package




Sugar Free Cantaloupe Soy
Ice Cream Topper (with ginko biloba extract)

Imported frozen pasteurized

cantaloupe puree, pasteurized
soy milk, sweetener, lemon
juice, ginko biloba extract

pH 5.0
Aw 0.97

\

C. botulinum
challenge study

Environment

Process

Mild Heat
Hot fill

Shrink neck

Package




Safety 1s Built Into a Product

m Safety considerations are integral to the
design process

m Using a systematic HACCP-based
approach

maximize safety
minimize unintended consequenses




