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Anyone inspecting juice operations?

What is “juice”?

Photo credit: Campion College 2023

https://www.campion.edu.au/blog/world-philosophy-day-10-quotes-to-kick-start-your-intellectual-enquiry/


There’s a definition for that!

According to 21 CFR § 120.1(a), “juice” means…

“the aqueous liquid expressed or extracted from one or more 

fruits or vegetables, purees of the edible portions of one or more 

fruits or vegetables, or any concentrates of such liquid or puree”

…that sounds easy…



Why do we care?

• Rise in raw juice and cold-
pressed beverage sales 
across the Southeast

• Time component added for 
direct-to-consumer orders
• Retail exemption?

• Juice HACCP has not been 
updated since 2002!

• Juice sales projected to 
grow by ~9.1% by 20331

Photo credit: Mordor Intelligence, ; 1NextGen Marketz Intelligence 2026 (appears to use AI for market forecasting, but 

no validation/verification posted)

https://www.mordorintelligence.com/industry-reports/north-america-cold-pressed-juice-market


Juice HACCP exists because a lot of 
people got sick

• Requires juice to be 
treated to achieve 
pathogen log 
reduction of at least 
5 log (99.999%)

• Procedures to do this 
should be validated

• Exempt if retail

Photo credit: Vojdani et al. 2008

https://www.sciencedirect.com/science/article/pii/S0362028X22064444?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0362028X22064444?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0362028X22064444?via%3Dihub


Juice without a kill step

Raw juice

• Spinning blades to macerate 
the juice and zero heat

Cold-pressed juice

• Macerating in hopper; 
pressing between panels; no 
heat

Photo credit: USA Equipment Direct;  Webstaurant Store

https://www.usaequipmentdirect.com/shop/cv40-n80-210816e-5-zummo-cv40-n80-210816e-5-juicer-electric-223?gad_source=1&gad_campaignid=20234139013&gbraid=0AAAAAD1tWYtEbiV6xYl_S4ebG_1gjErby&gclid=CjwKCAjwtKrUBhAhEiwAr77ZohE2QL7xVqu6oPR4jV_AvnmTCeCJLfARw6p7GRPgavRvRZCtl78KIRoCnd4QAvD_BwE
https://www.webstaurantstore.com/zumex-06732-mastery-cold-press-juicer/91606732.html?utm_source=google&utm_medium=cpc&gbraid=0AAAAAD_Dx-vO36FVbBsOkzlVfXu8oHzb4&gclid=CjwKCAjwtKrUBhAhEiwAr77ZouyilVNrrnddB6Xg0jxawklC6GeyX38J1pZqUKk92xWtujkHPeuQ8xoCNtQQAvD_BwE


Non-thermal pasteurization methods 
validation to achieve 5-log reduction

• High Pressure Processing (HPP)

• Ultraviolet (UV-C)

• Pulsed Electric Field (PEF)

• Microfiltration

It’s important to remember that these technologies have not 
been validated for all pathogens of concern in all types of 

juices



High Pressure Processing (HPP)

• Kills pathogens with pressure
• Struggles with spores and typically 

still requires refrigeration to delay 
spoilage

• Documentation you may look for 
at CCPs
• Batch/Lot

• Pressure

• Temperature 

• Time (dwell)

Photo credit: Hiperbaric

https://www.hiperbaric.com/en/high-pressure-processing-hpp-and-pulsed-electric-fields-pef-a-comparative-overview-in-juice-processing/


Ultraviolet (UV-C)

• Kills pathogens with short-wave (200-
280 nm) ultraviolet light that penetrates 
product and cells
• Bulb life measured in hours

• Introduces a glass hazard into the facility

• Documentation you may look for at 
CCPs
• Light is ON and operating

• Flow rate

• Turbidity*

Photo credit: Scholarly Community Encyclopedia 

https://encyclopedia.pub/entry/48557


Pulsed Electric Field (PEF)

• Kills pathogens by sending 
high-voltage electric 
currents in short pulses 
through the food to create 
and/or enlarge pores in 
microorganisms (leakage)

• Documentation you may
look for at CCPs
• Flow rate
• Electrical conductivity
• Many others

Photo credit: ResearchGate 

https://www.researchgate.net/figure/An-example-of-a-pulsed-electric-field-system-Elea-CoolDiary-for-milk-processing28_fig2_334607107


Microfiltration

• Removes pathogens by pushing 
juice through a filter (0.1-0.2 
microns) that is too small for 
pathogens to pass through

• Documentation you may look for 
at CCPs
• Batch/Lot

• Pretreatment parameters

• Pore (of appropriate size) in place

• Pressure

• Flow rate

Photo credit: PCI Membranes 

https://www.pcimembranes.com/articles/tubular-microfiltration-membranes/


HACCP requires training

• Must be Juice HACCP [21 CFR § 120.13(b)]
• Or experience



Why do we care about valid training?

• Because only a valid Juice HACCP-trained individual can 
perform the following required activities:
• Develop the hazard analysis

• Develop the HACCP plan

• Verify and modify the HACCP plan

• Perform record review



HACCP needs updating

• A group of individuals across at least 10 
institutions think we need to update the 
training curriculum to reflect the diversity 
of juice products, operations, and 
production methods used today

• If you are interested in supporting this 
work (passively or actively), please scan 
the QR code and fill out the form

Scan or click QR code

https://forms.gle/1Sot5kbqmzNSJDEG7


Retail exemptions

• “Retail establishments or businesses that make and sell juice 
directly to consumers and do not sell or distribute juice to 
other businesses are exempt from the juice HACCP 
regulation, but must comply with FDA's food labeling 
regulation in 21 CFR 101.17(g) that requires a warning 
statement on packaged fruit and vegetable juice products that 
have not been processed to prevent, reduce, or eliminate 
pathogenic microorganisms that may be present, and with any 
applicable state regulations.”
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New course for retail exemptions

• Even though a producer may fall under 
the retail exemption for Juice HACCP, 
their state and/or specific farmers’ market 
may not allow them to sell unpasteurized 
juice
• Varies from state to state, so we are putting 

together a course to help producers 
understand (launching Summer 2027)

• If you are interested in supporting this 
work (passively or actively), please scan 
the QR code and fill out the form

Scan or click QR code

https://forms.gle/owfdHj6YUq4b4Z22A


What are we working on next?

Is THIS juice?Retail 

exemptions

Juice HACCP 

2.0

Scan or click QR codeScan or click QR codeScan or click QR code

https://forms.gle/1Sot5kbqmzNSJDEG7
https://forms.gle/owfdHj6YUq4b4Z22A
https://forms.gle/ftqneZCFe9EjjZoJ7


Thank you!

Alexis M. Hamilton, Ph.D.
Assistant Professor and Extension Specialist

alexis.hamilton@utk.edu

mailto:alexis.hamilton@utk.edu

	Slide 1: Juice HACCP Today: Updates, Exemptions, and Ensuring Valid Training
	Slide 2: Anyone inspecting juice operations?
	Slide 3: There’s a definition for that!
	Slide 4: Why do we care?
	Slide 5: Juice HACCP exists because a lot of people got sick
	Slide 6: Juice without a kill step
	Slide 7: Non-thermal pasteurization methods validation to achieve 5-log reduction
	Slide 8: High Pressure Processing (HPP)
	Slide 9: Ultraviolet (UV-C)
	Slide 10: Pulsed Electric Field (PEF)
	Slide 11: Microfiltration
	Slide 12: HACCP requires training
	Slide 13: Why do we care about valid training?
	Slide 14: HACCP needs updating
	Slide 15: Retail exemptions
	Slide 16: Retail exemptions
	Slide 17: Retail exemptions
	Slide 18: Retail exemptions
	Slide 19: New course for retail exemptions
	Slide 20: What are we working on next?
	Slide 21: Thank you!

