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BACKGROUND

The Centers for Disease Control estimates that one in six
Americans contract foodborne illnesses each year.! While
many Americans associate foodborne illness with foods
prepared in restaurants,? improper food handling at home can
Increase the risk of contracting a foodborne illness. Meal kit

delivery services are gaining

In popularity. While this

Innovation has the potential to improve cooking skills and may
lead to healthier food choices, the food safety ramifications
remain to be seen. It iIs unknown what kind of food safety
messaging and risk communication is included in recipes that

frequently contain raw ingredients.
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RESULTS

Of the recipe cards examined:

« No recipes Iincluded Instructions on handwashing prior to

preparation

« Each recipe featured at least one ingredient requiring chilled
storage, yet the majority (n=111, 88.1%) did not Include
refrigeration advice or instruction on storage temperature

* Nearly one-fifth (n=24, 19.2%) of produce-containing recipes

did not include advice on washing produce

 Only 5.6% (n=7) included handwashing advice after handling

high-risk ingredients

« Of the 103 recipes containing raw protein, almost one-half
(n= 43, 44.7%) provided no minimum internal temperature to

ensure cooking adequacy

« 2.9% (n=3) provided an incorrect minimum internal temperature
 Approximately one-half of recipes containing raw protein

(48%, n=49) Included Instruction to pat raw meat

dry with

paper towels without additional instruction to reduce cross-

contamination risk
« 2.9% (n=3) of recipes containing
Instruction to rinse raw protein

raw protein
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PURPOSE

The objective of this study was to evaluate the presence
and quality of food safety instructions and prompts included
In meal Kits sold in the United States.

ns Chicken Stock
Concentrate
(112)

Garlic Yukon Gold Pork Chops Gree
1]2)

(2 Cloves | 4 Cloves) Potatoes ( (112)

Youm at are a different color.
No matter will be just as delicious!
m WHAT YOU'LL NEED

Kosher Salt Vegetable Oil
Black Pepper (4tsp| 8 tsp)

This dish is eligible for CustomPlate!
Add, swap, upgrade, or double protein
to your heart’s content.

Flip the menu over for cooking info

on your new protein.

Butter
(1 TBSP | 2 TBSP)
Contains: Milk

pieces. Peel and finely cho

Roast for 15 minutes (you

roasting and ada green bpe
sheet.) Return to oven unt
browned and tender, 10-12 minutes more.

Stir in stock concentrate,
water (4 cup for 4 servir
until thickened and glossy,
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until melted.

dry all produce. Dice potatoes into ¥2-inch

potatoes on a baking sheet with a large
drizzle of oil and a pinch of salt and pepper.  and pepper.
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Return same pan to medium-high heat. Ad
garlic and cook until fragrant, 30 seconds.

off heat; stirin 1 TBSP butter (2 TBSP for 4

"
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Meanwhile, pat pork dry with paper towels
and season all over with salt and pepper;
set aside. In a medium bowl, toss green

p garlic. Toss e
beans with a drizzle of oil and a pinch of salt

il veggies are

Return pork to pan and turn to coat in sauce.
Divide pork and roasted veggies between
plates. Top pork with any remaining sauce

jam, and Y4 cup
)s). Cook, stirring,
3-5 minutes. Turn

Figure 1 Sample Recipe Card

*Chicken is fully cooked when internal temperature reaches 165°.

food allergens. Questions? Contact us at (888) 236-7295.

v/

Wash and dry fresh produce. Wash hands and surfaces after handling raw poultry. Consuming raw or undercooked poultry
may increase your risk of foodborne illness. Go to greenchef.com/faq for safe cooking guidelines and to learn more about

METHODS

Recipe cards (n=126) were collected from commercial meal Kit
suppliers in the US (n=11). A data extraction tool was designed
(Qualtrics, January 2023) to capture all food safety Iinformation
Integrated into the recipes via visual or textual means. The food
safety information was organized into ten segments: chilled storage,
thawing, marinating, washing produce, hand hygiene before recipe
preparation, hand hygiene during recipe preparation, Cross-

contamination, cooking adequacy, leftovers, and general food safety
practices.

Table 1 Meal Kit Providers

Provider Recipe Cards Recipe Cards
(n) (%)
_ _ Blue Apron 5 4.0
Chilled Storage Advice
F)o any of thc-j\ ingre‘dients‘, provided DI n nerly 9 7 ' 1
;:(::]:g?;al kit require chilled Eve ryPIa’te 13 10 . 3
N Green Chef 10 7.9
Hello Fresh 34 27.0
Did the recipe cards provide
instructions on frozen storage? Martha Stewart and 10 79
Marley Spoon
One Potato 10 7.9
Purple Carrot 10 7.9
_ Safer Plate 10 7.9
Figure 2 Sunbasket 10 7.9

Qualtrics Data
Extraction Tool

Table 2. Food safety content of examined recipe cards

Recipe Recipe

Cards (%)

Cards
(n=126)

(2 servings | 4 servings)

O
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hicken Stock

Garlic YukonGold  Pork Chops*  GreenBeans* C
(2 Cloves | 4 Cloves) Potatoes * (1]2) (1]2) Concentrate
(5]10) (112)
e Cook the steaks 4. Season shrimp X

* Pat the steaks dry with paper
towels; season with salt and
pepper on all sides.

e In the same pan, heat a drizzle
of olive oil on medium-high
until hot.

» Add the seasoned steaks. Cook,
turning occasionally, 8 to 10
minutes for medium-rare

(125°F), or until browned and cooked to your desired degree of

doneness.*

» Leaving any browned bits (or fond) in the pan, transfer to a cutting

board; let rest at least 5 minutes.

Rinse shrimp, then pat very dry. Transfer to a
medium bowl and toss with remaining
chopped garlic, 2 teaspoons oil, and 1
teaspoon of the taco seasoning (save rest

for own use).

Figure 3 - 7 Examples of food safety advice included in recipe cards
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Figure 8 Food safety advice included in meal kit recipe cards (B) in the US compared to food safety best practices (A). Red signifies information
was present in the percentage of applicable cards indicated within each circle.

SIGNIFICANCE

25%

N

Washing
Produce

81.6%

Chilled Storage

Ingredients requiring chilled storage 126 100.0
Provide advice (no temperature) 15 11.9
Provide advice (with temperature) 0 0.0

No chilled storage advice 111 88.1

Produce Washing

Include fresh produce 125 99.2
Produce/herbs to be consumed raw 74 59.2

Advice to wash fruits and vegetables 102 81.6

Advice to wash herbs 24 19.2

Handwashing Before

Recommend handwashing before 0 0.0

preparation

Recommend hand drying 0 0.0

Advice not given 126 0.0

Handwashing During

Recommend handwashing during 7 5.6

preparation

Recommend hand drying 0 0.0

Advice not given 119 94.4

When compared to best practices, the meal kit recipe
cards evaluated In this study were lacking in all segments
examined. Specifically, chilled storage advice was included
by one meal kit provider, however, no temperature was
stated. While 102 cards Iincluded Instructions to wash
produce, appropriate washing methods were not specified.
Handwashing advice before recipe preparation was
omitted In all recipe cards. Only seven recipe cards
contained handwashing advice after handling raw
Ingredients. Advice for safely storing leftovers was included
In only two recipes, though leftovers are possible with any
recipe prepared. General food safety advice was divided
Into three categories examining instructions for ingredient
substitution (e.g., differences In minimum internal
temperature for different protein sources), yield adjustment
(e.g., iIncreased cooking time for two versus four servings),
and reference to food safety advice available elsewhere
(e.g., link or statement referring to provider website for
further information). While most cards featuring substituted
Ingredients listed the correct temperature for all protein
sources included, other general food safety practices were
often not included. Three recipes included instructions to
rinse raw protein. 49 cards included instruction to pat raw
protein dry with paper towels without providing further
advice to minimize cross-contamination risk.

Our research shows that food safety information Is currently either lacking from the meal kits or suggests practices that can increase food safety risks in domestic kitchens, specifically regarding proper
storage temperature, fresh produce handling, hand hygiene, cross-contamination, cooking adequacy, and leftover management. This gap increases the risk of foodborne illness for all meal kit consumers
and may pose a severe hazard for individuals with health conditions that make them more susceptible to foodborne iliness. Additional research is needed to design recommendations for future improved

meal kit food safety instructions.
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