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o Blacksburg, Virginia 24060
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‘ B.S. “With Honors' University of Tennessee 1974
. Major: Food Technology and Science
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z System$ Engineering Department (10%) with teaching and research activities in food
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$1,000,000 in competitive grants from corporations and national industry groups.
Activelresearch areas include non-destructive testing of package integrity, aseptic

July 1986-December 1988, Business Development Manager, Rampart Packaging loc.

Lead responsibility for the development of the Crosscheck Aseptic System, a joint
venture between Rampart Packaging and Mead Packaging (Atlanta, GA).
Responsibility included establishment of operational parameters, verification of sterility
maintenance and regulatory compliance. The Crosscheck Aseptic system was installed
and fully commercialized with a U.S. food processor during this period.

Lead responsibilities for coordinating international business development activities
between parent company and Rampart Packaging U.K. and Rampart Packaging
Internafional Limited (Peterborough, England) . Responsibilities inciude market
&vg@m%wﬁawﬁ&ofmmmwwmm

July 1984-July 1986, Senior Food Technologist, Rampart Packaging, Inc.
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Noveinber, 1979-July, 1984, Assistant Professor, University of Florida. Food Science and
Human Nutrition Department. Citrus Research and Education Center, Lake Alfred, FL.
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My appointment was 100% research to the citrus industry. The major research area
was on the effect of new packaging and processing methods io the shelf-life of citrus products.
Cooperative research included use of innovative processing techniques such as steam infusion,
aseptic processing, freeze concentration, and reverse osmosis.

Honors and Awards:

Awarded Graduate Stipend Supplement as Outstanding Incoming Grad Student, NCSU Schoo!
Ag and Life Sciences

Awarded Ouistanding Employee Scholarship, Carolina Caribbean Corp.

Member Gamma Sigma Delta Agricultural Honor Society

Member Alpha Zeta Honorary Fraternity

Member Sigma Xi Scientific Honor Society

President, College of Agriculture and Life Sciences (CALS) Faculty Assoc.

Awarded 1996 CALS Centificate of Teaching Excellence

Member Virginia Tech Academy of Teaching Excellence

Awarded 1996 Gamma Sigma Delta Teaching Award of Merit

Membership, major offices in professional organizations
Professional Member Institute of Food Technologists.
Member Institute of Packaging Professionals
Executive Committee IFT Packaging Division.

Chair IFT Continuing Education Committee
Elected Secretary Florida Section IFT.
Member American Chemical Society.
Member Gamma Sigma Delta.

Member Alpha Zeta Honorary Fraternity.

Publications R G )2
Refereed Publications 19 '
Total Publications 45

Invited Presentations and Symposia
National and International Symposia 48
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Rod Frost

California Gless Company
155 98" Avenue
Oukiand, CA 94803
TEL (510) 635-7700 FAX (510) 6354288

Professional member of the Institute of Food Technologists (45 years). Has served in
vanious national committees as Chair, as a Councilor for 25 years and all local offices
including Chair

Employment History
1986 — Present - Califomnia Glass Company

Technical Service - Works with manufacturers to oblain products acceptabie o company
standards. Has worked with vendors from the USA, Canada, Mexico, The Netherlands,
France, haly, Germany, Austria, Norway, Venezuela, Taiwan, New Zealand and others.
Visits customers and vendors to assist with manufacturing and production problems.
California Glass is a major supplier of all types of glass and plastic contasiners and
closures for the food and chemical industries.

April 1961 — March 1985 - Owens Hliinois, inc. (Retired)

1972 - 1985 — Manager Technical Services, Customer Packaging Service Department,
Glass Container Division. Job specifications included:

1) Provides technical sesrvices and knowledge to food, beverage, beer, spirits and
closure accounts where preservation of container contents is a prime consideration,

2) Analyze problems, processes, equipment, etc., using laboratory techniques and field
investigations requiring knowledge of bactericlogy, chemistry, physics, processing
techniques, basic engineering and container and closure performance spacifications.

3) investigates customer compilainits to determine cause where product failure is
alleged.

4} Works closely with Principal Customer Service Engineers in investigating compiaints,
equipment failures, etc.

5) Investigate all customer pioblems relating to Owens-llincis glass prassre
packages.
6) Collaborates with Closure Engineering in planning, conducting, and evalusating test

packs of products in customer’s plants. Regularly visit customer's plants to observe
processes and make recommendations concerming their cperations.



RICHARD FLEMING STIER
DIRECTOR, TECHNICAL SERVICES

Richard Stier is the Director, Technical Services for the Agricultural Led Export Business project based in Cairo,
Egypt. He has international experience in food safety, food plant sanitation, quality systems, process optimization,
GMP compliance, and food microhiology. He has worked with a wide range of processing systems and products,
including canning, freezing, dehydration, deep-fat frying, aseptic systems, and seafood processing. Prior to joining
this project, he worked as an independent consulting food scientist, which allowed him to work with clients in
Europe, Asia, Africa, Mexico and throughout the United States.

Stier was employed as Manager of Applications Development for Libra Laboratories, Inc., a contract research and
development laboratory for who managed their West Coast office. As Director of Quality Assurance for Dole
Packaged Foods North American operations, he was responsible for building programs targeted at ensuring the
quality of Dole value added products packed in the United States and with the National Food Processor’s
Association, where he served Manager of the Microbiology Section for the Westem laboratory. b
Stier has been an instructor at technical courses and symposia in the United States. Southeast Asia, Africa, and

in Europe. These programs have been on such diverse topics as HACCP, quality management, statistical process

control, food plant sanitation, food microbiclogy, the chemistry and technology of deep fat tying, and processing of

low-acid and acidified foods (FDA Sanctioned Belier Process Control Schools). He was an instructor at the first

officially sanctioned schools taught in Belgium (Katholic University in Leuven}, Morocco and in Egypt.

Stier has a B.S. in Food Sdience from. Rutgers University and and M.S. in Focd Science and Technology from the
University of California at Davis. He is an active member of the IFT, AOCS, [AMFES, and the NCAACC. He alsc
serves as a Contributing Editor to Sosland Publishing's "Baking & Snack” magazine and is s regular contributor to
Food Safety and Security, a publication from the UK. Stier served as a member of the IFT's ad hoc pane!
assembied to comment on proposed food safety regulations. He is currently serving on the Institute of Food
Technologists Executive Commiftee, where he has helped the institule develop their intemational programs.



FERMENTED PRODUCTS

A Wines
& Meade
& Nokral fermnentation




JUICES AS MEDICINES

& No way juices could be processed, so
juices had to be consumed fresh

» Ocean travel - Reatization that juices
prevented scurvy
. aRecords of sea captains taking on
== "40,000 limes”.

PROCESSED JUICES

A Pasteur in 1800's recognized that
heating destroyed bacteria

aindustry grew

A Tomato & pineapple important canned
juices

PROCESS ADVANCES

4 Sediment Removal - Filters, DE, pecting
A Floculating Agents
& Flash Pasteurization




JUICES IN GLASS

A High valug product
A Product vigible

a Color, cioud, and appearance must be
desieable

FROZEN
CONCENTRATES

a Originally pastewrizad, sheif-stable
A Product quality was poor - burmed, off
flavors

A Freazing technology “pushad” frozen

RETAIL CONCENTRATES




JUICE A BY-PRODUCT?

COCKTAILS

a Cranberry Juice & Ocean Spray
AV-8
A Biends, with vegetables

JUICE DRINKS

A& 10% juices
A Swestened
& "Kif's market
& Lower cost
& Tetra, Combi, &

-



NECTARS

& Jions - Frult 5 vegetable with ,’

TROPICAL BLENDS

A Blonded juices

high velue
conconiralos

with lower cost
Jolcos with fow Savor
profies

a White grape. peer, apple

TECHNICAL ISSUES

"™



PACKAGING & LABELING

4 Traditional - Cans & glass

A Aseplic - Combi, tetra, others
aFoil - Doypack

4 Piastic botties

SANITATION

4 Good Manufacturing Practices

- . aRequired for many buyers

FOOD SAFETY

a Safe food is mandalory

A Adoption of HACCP & HACCP
prerequisitas

A Certification for HACCP - Market issue

12



NEW TECHNOLOGIES

A New technologias for processing
pravide poterttial for higher guality,

SUMMARY

AJulces are anciont Joods
A Markets have evolved with changes In

A Processing, packaging technologies




PACKAGING IN GLASS

Mr. Rod Frost

California Glass Company
155 98™ Avenue

Qakland, CA 94603

TEL (510) 635-7700

FAX (510) 635-4288
EMAIL Linshep@inmo com

i introduction

A. Why glass?
B. History.

il.  Glass Design

H.  Surface Treatment
Incoming Inspection
Dump Table
Unpacking

Vil.  Product Coding
VIIL.  Production Records
IX. Bottie Control

<

X.  Cleaning
Pre-Heating

Xll. Filling

XHl. Capping

XIV. Holding & Cooling

XV. Labeling

XVi. Storage



XV, Equipment sizing
XVill. Equipment Problems
XiX. Simulated Recalis
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GLASS DESIGN

Straight-sided round bottles with uniform glass wall
thickness are the best designs for hot-fill juice

processing.

Modified round shapes such as the rounded-square may be
used, however they will be more difficult to handle in
a production line.

Ideal bottles will be short, stable designs approximately
2.5 timea as high as they are wide.

Bottles with very heavy bottoms, any square shapes with
sharp corners or very tall designs should be avoided.



SURFACE TREATMENT

Permanent glass surface treatments such as tin, plus
polyethylene or titanium plus polyethylene are
recommended for juice bottles. The hot end and cold
end treatments applied by the glass manufacturer are
necessary for smooth handliing on the line and Tor
protecting the strength of the bottle. This type
treatment will not wash off during the processing.
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INSPECTION OF INCOMING GLASS

Check for surface tresatment - rub two bottles
together for scratch test.

Examine pallet tag, then save Tor production records.
Examine pallet - look for:

Torn wrap

Dust or dirt on wrap or pallet

Water damage

Any foreign material or bugs

Broken glass

Fork l1lift damage

|



DUMP TABLE OR UNPACKING STATION

Unpacking area must have very good lighting for
operators to see the glass when they are inspecting
for quality.

Quiet production lines are a good sign of proper bottle
handling! Non-metallic guide rails and proper conveyor
speeds are necessary for controlled bottle handling.

Entire line should be inspected for foreign cobjects that
could impact glass.



CODING OF PRODUCTS

Individual pettles should be code marked with
information that includes the Day-Time, batch, etec.

Place code where everyone can resad it on the cap,
shoulder or heel.

Coding is necessary Tor control of inventory internally
and in the distribution and retail areas.

Coding should be in simple, essy to read leotters or
nusbers. For example: 16 July 00-1100.

If you have any reason to recall a product, the clear
code will be valuable!



PRODUCTION RECORDS

Maintain permanent log records of line problems,
line stops, materials used, process charts, people
in charge, etc.

When consumer problems occur, the complete records
of the production in question are valuable in
establishing if the complaint involves only a Tew
bottles, or if a major problem is invelved.

If a production problem is noted in the records for a
short time, and is corrected ~ for example: "Filler
bowl was low 1100 to 1115", a problem of short weight
would not be a surprise.

Record any information that may affect the product!



80TTLE CONTROL

Proper bhottle control will result in every bottle
following the same path through all of the production

line.

Guide rails, center guides and star-wheels must be
accurately machined for the bottle that is being used.

Change parts with excess room or parts cut with a saw
would not control the botile path through the line,
resulting in imspacting and brsakage.

Production lines must have precise bottle control to
aoperate at high speeds with a minimums amount of down
time caused by bottle breakage and machine problems.



BOTTLE AIR CLEANING OR RINSING

Inverting the bottles, air blowing and vacuum cleaning,
or rinsing with clean water may be needed to remove any
foreign material in the bottles.

Rinsing will require high preasure and a minimum volume
of water to flush the bottle. There must be adeqguate
drain time to remove the water from the inverted bottle.

A small volume of water at a low pressure without time
to drain completely will often do more harm than good!

Rinsing without good bottle control will not accomplish
any improvement in quality.

Daily maintenance will be required toc keep these machines
operating properly,



PREHEATING GLASS

An enclosed conveyor using steam is the best method
to heat empty bottles before they are fTilled.

The enclosure should have a slanted cover hinged to
open for removing *down" bottles and for clsaning.

The steam ia directed toward the conveyor to heat

the bottom and heel of the bottle indirectly, and the
conveyor itself. Plastic conveyor chain is suggested
when posasible. Steam pipes at the shoulder level of
the bottle will warm the sides, neck and top of the
bottle.

Bottles for hot-Till products should be heated to
reduce thermal shock to the glass and to saintsin the
highest possible fill tomperatures and final vacuuss.
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FILLING

Filler machine operators should have training in
operating the machine, start-up procedures, cleaning
the filler and maintenance of the filler. This should
be obvious, however some plants tell the operator
*stand here and watch the machine®!

The filling machine must have change parts {star
wheels and guides) designed to fit the bottle. One
size does not work for all bottles! The ideal size
would be the maximum bottle print diameter plus one
millimeter.

Filler operators should not "top-off” bottles by

hand from other bottles. The cold juice will lower
the temperature and possibly contaminate the fTinished
product.

If uneven fill heights are a problem, determine the
problem and correct it! )

One common cause of uneven filling is the intermittent
running of the filler.
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CAPPER

Steam supply to capper must have good insulation
and adequate traps to remove water and provids ‘DRY"
steam to the capper.

Inspect boxes of new caps and record information on
tags to make sure correct closures are used. Some
plants cut the tag off - write on the time used and
save with production records.

Do not re-use or wash caps!

Some closurss use steam in cap chute to sterilize
and improve sealing. Discuss sealing requirements
with manufacturer and follow their suggestions.

Possible contamination sites at capper, becauss of
spilled product and water, include floor drains,

hoses and inside of machine itself - look for complete

cleaning of machine.
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HOLDING AND COOLING TUNNELS
Infeed ~ 2 to 3 min. ~ no sprays

Tempering - 1 to 3 min. fog mist/fine sprays
(13Q degrees F.,)

Cooling - as required, medium sprays

Drying - cool to room temperature - then shut off
sprays and blow dry.

Tunnels need CONSTANT pressure for 100 percent
coverage. (Plant pressure may vary too much.)

Spray manifolds installed across tunnel with
clean-out valves on ends of pipes and cut-off
valves to control amount of cooling.

Movable baffles to separate cooling zones.

Two or three section tanks with overflows to
minimize water requirements - with counter-flow.

Use screens on pump inlets to prevent spray
nozzles from plugging.
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LABELING

Label machines must be located in a clean, dry,
well-lighted area.

The operator must be able to ses well to detect
any problems with the Tinished product.

The labeling and packing areas are the last chance
to examine the finished product, therefore it is an
ideal location and time to make sure there are no
defective bottles being packed into the trays or
cartons.

A reject shelf at the packing station will give the
workers a place to put defeactive bottles for
re-working. If no shelf is available, the bottles
will likely be placed in the finished product

containers because there is no other place available.
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WAREHOUSING - STORAGE

Think "COOL*"

Product may get severe burning from extended high
temperature.

Fallets of Tinished juice will require a long time
to cool down if the temperature is not lowered
before placing on the pallet.
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EQUIPMENT SIZING
Either too large or too ssall will cause problems.

The normal "key" to a production is the FILLING
machine speesd. All other equipment must be designed
to keep the fTiller running at a steady rate.

When the filler is too small, the batches will either
burn or be filled cold.

When the filler is too large, it will have to stop -
making it difficult to maintain proper temperaturs
and proper fill heights.

Cooling tunnels that are too small will be jasmed
causing breakage and poor cooling. It should be
sized for BS5 percent use at full speed of filler.

Small kettles - long cook
Too large kettle - burn-on at steam line.

Good control requires steady flow of product and
bottles.



EQUIPMENT PROBLEMS

Boilers - too small for line - pressure drop

Poor insulation

Nc steam traps
No steam saparators or drains

Poor maintenance - using wrong bolts, nutls
not replacing pipes in proper place
not replacing gaskets

Contamination -~ bolts, nails, grease, rags,
towels, tools, paint and paint chips, lunch

leftovers, wood from pallets

Temperature controls - sensing bulbs in poor or
improper location (e.g. dead end of pipe)

e.g. cook kettle - supply -~ filler bowl - bottle

{205) {190} {(170) {160)
{too low!)
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SIMULATED RECALL

If you would like to test your entire production
control system to determine how complete the
records really are, the ultimate test is a
complete recall.

Can you account for all of the bottles of product
you produced on a specific day?

For example:

Bottles from warehouse?
Product codes?

Number Tilled?

Lab samples?

Tests?

Broken bottles?

Sold - where?

Consumed fTor lunches, etc.?

33




WHERE WE ARE TODAY

?i—‘f":‘*ﬁ and 1988 saw the culmination of many years of work by the ’nauga:::”}
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and pouitry were finalized on Decamber 18, 1885 and July 25 K i d
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screaming. in gach case. one of the causes for the ?\::‘*f‘g
should be addressed in the final reguiation.
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& major supgiier zo w-x(:é« at inat ime determined that they §
degree of confidence that the foods they ware manufasiuny
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first HACCR training manual in 1873 and began educaésng FA emplovees and Siers apaut
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HACCRE The 1880's saw HACCR get areal boost In 1885 the Natconat Adwvisory Tommultes
for Microbiniogical Cntena for £ Qod INACMOF]) reported that HAZOP and not f : ot
sampling was e best means 1o assure food safely. 1988 saw the o
HACCP principles by the USDA in ther position papsrs supporting %ﬁ»«s‘;C"’

prncipies hNave since been modified in the 1882 and 18E7 repons by KATMIF

>
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nave besn written slmost as much as the éan commandmenis w'.
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HACCR "as made greal sindes woridwide 0 a number of areas over g a5t few years  Thess
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as to what constitutes @ HACCP system. the implementation of HACTE m;ams MYy
*x :

food and ingredient processing facdities around the world and. as noted,
HaCCP regulations here 0 the United States targeted at assuring the produ
in the meat and poullry. and seafood processing industries. Whils many stiribule g growin
of HACCP to reguiatory forces my feeling s thal o has been dnven y
oncems. Many maor Companias now mandate hat thed sy
programs if they wish (o continug 838 3 suppher
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BEVERAGE
ANCE & JUICE PROCESUING, SPOBORED By ALED JULY 7020, 2000, BONG EL ARAB, ALEXANINSA

SANITATION, FOOD SAFETY AND FOODBORNE ILLNESS

There is no food quality or food safety professional in the world who does not acknowledge the
necessily of following basic good sanitation practices in the production of food products and
ingredients at the industrial level or preparing and serving food at the retall or foodservice
level. People cannot take the stand one quably assurance director whom | had the misfortune
to meet a few years back. His company processed juices, and ha once announced;

"Why be concerned about sanitalion, we are cooking the products.”

The importance of good sanitary practices has been brought into focus with the problems with
E. cof 0157-H in the Odwalla juice drinks in United States and in radish sprouts in Japan. As
noted earlier, there was a great deal of discussion which centered upon how sanitation woulkd
be incorporated into the regulations and how this concem wouid be monitored andlor
enforced. One of the issues which undoubtedly contributed to the incorporation of sanitation
SSOP’s in thess two regulations was the large number of high profile food-bome authreaks
over the last foew years in which insanitation played a role. Although many, including the ex-
Surgeon General, have publicly stated that the United States food supply is the safest in the
world, the media has helped to foster an environment of fear and distrust, which may have
been reflected in the reguiations. A classic exampile of this was the hysteria over he discovery
of coliforms in tea, something which the industry and academia have since demonstrated 10 be
a non-issue. This is not to say that the food industry could not do better. in fact, any time any
operation decides to rest on their laurels and accept the status quo, they begin 10 decline.
Food quality and safety programs must keep moving forward and waorking to do belter, To
quote from a Woody Allen movie,

"Relafionships are e & shark... they must keep moving forward or they sink fo the bottom and die”.

The same hoids true for any food processor, grower, warshouse operator, retall grocer or
foodservice operation.

SELLING SANITATION TO MANAGEMENT

Perhaps the most critical element behind the success of any food safety or quality program is
management support. Management must understand and "buy off” on any program for that
program 10 succeed. Quality professionals must be able to show their management how their
operations benefit the company. For axarnple, an R & D person can show that cost reducing
an ingredient can save the company thousands of dollars. The Quality professional should be
able to do the same for the food quaiity, food safety and sanitation programs he or she is
responsible for administering. Unfortunately, very few are able o do so. One organizaiion
who has worked to deveiop this kind of data is Campbel's. They have shown that their vendor
ceriification program pays them $20.00 for every dollar they put info it. Of course, these
benefits were not achieved ovemnight. They took many years of hard work.

Potential savings (or potenitial losses) may be found in a number of areas. in the worst case
scenanios, lack of good sanitary practices may result in legal actions against a company, an
increase in compiaints, foodbome iliness or worse, recalls, adverse publicity and even the
complete loss of business. Such examples are not hard o find. Although these type of
problems may be caused by insanitary operstions, they are not the best way to market a
program to management. It is far better to demonstrate to management how a program might
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benefit the operation, rather than dwelling on the evils that may befall the company should
something not be done.

Maintaining good sanitary operations can enhance efficiencies in a number of arsas leading ©
reduced operating costs. To assure that a facility complies with the GMP's, sanitation audits
should be an integral part of the quality assurance program. On the operational side, benefits
can accrue through good personnel practices, proper equipment purchasing, design and
maintenance programs, facility design and upgrades, and good educational programs.

The primary reason for doing anything in today’s business world is economics. Processors are
required to obey existing federal, state, and local laws, but unless management can 560 a
tangible benefit resulting from increased attention to sanitation, food safety, or quality, (beyond
what is required by law) new or improved programs may not be supported. Qualty
professionals need to show management that quality operations shouid be treatnd as cost
savings centers, rather than cost centers, which are subject to culting in times of tight money.
it is up to each individual company to determine how a program can provide a payback.
HACCP is acknowiedged as a system fo assure food safety, but implementation can lead 1o
other benefits. Howard Baumann has publicly stated that Pilisbury saw an overal
improvement in quaiity when they implementad HACCP. The following are areas where
implementation of HACCP or improved sanitation program may pay dividends.

| POSITIVE BENEFITS OF HACCP

*  The operstion can become & mors desinsble supplier or producer, particularty ¥ you sre a supplier I
or hope to supply larpe clients.

*  The operation can bacome a more desirable copacier.
Processors can influence their suppliers to adopt a similar approsch 1o food (ingredient or rew
raterials) sufely.
Thers is perceived sanss of snhenced gquality.

* _Thers is the potentiel for actually improving quaiity.

»  Operstors gain & better understanding of their operations, which gives them better control of the
WWM)

+ Employes morsle can improve because of an enhanced sense of ownarship in the product snd
Procass.

s  HACCP implefnentation without regeuistory prassurs oan put you in & position where you are pat of

the rule making process.

Finished product sampling (destructive) may be reduced.

Waste can be reduced.

You hayve better control of your products in the plant and sfber they leew.

There is a potential for reduced product lability and other insturance.

SANITATION STANDARD OPERATING PROCEDURES (SSOP’S)

. Food safety professionals have agread that HACCP is not a “sfand alone” system. To assure
. the safety of foods and ingredients, there are other elements, or prerequisites, which should
" be in place. The seafood HACCP reguiations established that a HACCP plan should include
- certain “Frerequisite Programs®. These prerequisite programs are steps or procadures that
. confrol the inplant environmenial conditions that provide a foundation for safe food
- production. Even though the following are specific to the seafood HACCP document, these
prerequisites are something which shouid be applied for all processors. Examples of

prerequisite programs include;

*#Inials




= Sanitation + Recall Programs
*  GMPs = Preventive Maintenance

+  Training * Product identification & Coding

Note that the first prerequisite program which is listed is sanitation. The regulation in 123.11
states that

“Each processor shouid have a written sanitation standard operating procedure (herein
roferrad fo as SSOP) or similar document that is specific to each location where fish and
fishery products are produced. The SSQOP should specify how the processor will meet
thoss sanilary conditions and practices which are fo be monilored in accordance with
paragraph (b) of this section”.

Please note that the regulation reads “should have a wriiten”....in the preambie to the actual
regulation, it says that “FDA has not elected to make the development of an SSOP mandatory
because it recognizes that some processors may be able to achieve safisfactory sanitary
conditions without having to commit their sanitation control procedures to wrting”. In
paragraph (b), the regulation defines the specific areas which are described in 21 CFR Parnt
110, the Curent Good Manufacturing Practices for the that the processor should be

addressing. These specific areas are,

Safety of water used in process or for manufacture of ice

Condition and cleanliness of food contact surfaces including utensils, gloves & garments
Prevention of cross-contamination

Maintenance of handwashing, hard sanitizing & tolist facilities

Protection of Tfood, food contact surfaces and packaging formn adulteration

Proper labeling storage amd use of toxic compounds

Control of employee health :

Exclusion of pests from the plant

LI JEE N I B B R )

What , therefore, is this regulation asking of the processor? Its rather simple; comply with the
c-GMP’s defined in Part 110 and monitor that there is compliance. What this reguiation has
done, however, is ended the debate which has revoived around sanitation and sanitation
related critical control points. The persons in the agency responsible for developing this
regulation have encouraged the industry to develop HACCP plans containing only those CCP's
necessary to assure food safety. Sanitation, especially those issues related to cleaning,
sanitizing and routine maintenance aimed at assuring safe operation of equipment, may now
be included in the prerequisite programs and need not be called CCP'’s.

So why did the Food & Drug Administration include sanitation requirements in the seafood
HACCP regulation, especially since 21 CFR Part 110 was ailready “on the books”. To quote
the preamble to the reguiation, they felt that;

“...K has not yat succeeded in developing & cullure throughout the seafood industry in which
Processors assurme an operative role in controliing sanitation in their plants”.

The bottom line is that without programs in the eight areas that the regulation specifically
addressed, the Agency felt that it would have been rather difficult to develop and implement
HACCP and thereby assure food safety. Because of recent problems in certainsegments of
the juice processing industry, similar regulations may be forthcomingfor that industry.

The HACCP regulations enacted for meat and poultry processors states that “Each official
establishment shall develop, implement amnd maintain written standard operating procedurss
for sanitation (SSOP's} in accordance with this part” Failure to comply could result in
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shutdowns. So what does the FSIS call SSOP's? In a 1996 artide in Meat & Poullry, Johnson
& Nunes describad what is required by the agency, but the best source might be the
appendices o the reguistion. Appendix A is called “Guidelines for Developing a Standerd
Operaling Procedure for Sanitation (Sanitation SOF's) in Federally inspected Meat and Poultry
Establishments™ and summarizes the role of sanitation quite succinctly;

“Sanilation maintains or restores a stale of cleaniiness, and promotes hyplene for prevention of
foodhorne iiness”.

Many operations akready had such programs in place and the regulstion simply placed them in
& position whera they had o organize these programs more formally. The other issue is “Why
wouldn't a processor have SSOP's in place?". Standard operating procedures, especially
written protocols are a basic tenet of good quality operations, and good common sonse.

So what constitutes an SSOP? An SSOP must include the following;

+ Describe all procedures (identifying pre-operational and production procedures separately)
that an establishment will conduct to mainiain proper sanitation.

= Specify the frequency of the procedures.

+ [dentify the individusi(s) responsible for implementing and monltoring the SOP {not

8 necessarily the employee actually performing the specific sanitation task)

» Be signod and dated by the individual with on-site implemnentation suthorty (or a higher

level official) when adopted and/or modified.

+ Provision should be made for handiing problems or deviations, tal is, what commective
actions should be taken.

WHAT ABOUT OTHER INDUSTRIES

Having reviewed the SSOP requiremeonts established in the HACCP reguiations for the
seafood and meat and poultry industrias, the next question is “How does this affect my
mmmmmmmmammaw For one
thing, all food processors involved in interstate commerce stillt must comply with 21 CFR Part
110. Al such establishments invoived in interstate commerce may be inspected by FDA

investigators and are required to adhere to these regulations.

The next issue is HACCP itself. With the passage of these two reguiations, it should be
obvious to ail that the reguiatory agencies believe that HACCP is a good means for assuring
mm There are many individuals who feel that the next step will be to mandate HACCP
foralk'ldum The fact that these two regulations include provisions for sanitation
.Wmﬂﬁﬂmkammoddm&ﬂwmmmmw

The final point is that food processors are required {0 produce safe foods; they must assire
the safety and wholesomeness of foods and ingredients they manufacture. Development and
implementation of good sanitation practices is good common sense, and s described eariier
can provide your operations with real economic benefits. The quality managers need o be
able to demonstrate those benefits to management, however.
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SAFETY CONCERNS IN BEVERAGES

Since food safety is the law, understanding the hazards which exist for different types of
beverages is essential. The following table provides a general overview of the potential
hazards which may exist with different classes of beverages. Please understand, that this is a
general overview. To properly determine what hazards exist and what are the inherent risks
with a product and process, the HACCP team must do a hazard analysis on the product in
question. This is something that each and every one of you who are involved with beverage

processing must do.
BEVERAGE TYPES AND POTENTIAL HAZARDS

BEVERAGE TYPE OF HAZARD
BIOLOGICAL | CHEMICAL PHYSICAL

Juice (Fruit) + +/- +/-
Juice (Vegetable) + +- +-
Juice Drinks (Fruit) + +f- +/-
Coffea & Tea - +/- +/m
Milk & Dairy + +/- +/-
Dairy Substitute + +/- /e
Carbonated {Soda) - + +/-
Bottled Waters - +/- +/-
Sports Drinks +/- +/- -
Health Beverages + +- +/-
Beer & Wine - +fu +f-
Spirits - - +fe

The biological hazards one must deal with are microbial pathogens. The Odwalla incident
underscored this issue and emphasized the importance of pasteurization, even for high acid
products. What was most depressing about this incident was that similar everts had cccurred
in the past, so there was a historical record of similar problems. One of the barriers to
adoption of pasteurization was the feeling that processed juices had fewer nutrients and a
lower flavor profile. New technologies may be able to overcome that concem. For example,
researchers at Comell have developed a system which utilizes ultraviolet light as an altemative
to thermnal processing. Lef's not dwell on juices alone. Perhaps the largest foodbome
outbreak in recent years resulted from consumption of milk contaminated with salmonefla. The
Jewell Dairy outbreak was apparently caused by a breakdown in sanitation operations in the

plant.
FOODBORNE ILLNESS FROM JUICE PRODUCTS®

PRODUCT ORGAMNISM | _ REFERENCE |

Apple Cider | 1922 | S fyphi Paquet, P, 1923, Rev.d’Hyg.45:165-188

Apple Cider 1975 | S. typhimurium CDC, 1975, MMW, Rep.25:87-88

Appie Juice 1982 | E. coli 0157H:7 " | Steele et al, 1982, J. Pediatrics 101:963-965

Apple Cider 1991 | E.coff 0167:H7 Besser et al, 1593, JAMA269: 2217-2220

Orange Juice | 1995 | S. hartford CDC, 1995, EPI-AID 85-62 Trip Report

Appie Juice 1996 | E.cofi 0167H.7 Anon., 1998, Food Chem News, Nov 18:37

Apple Cider 1996 | E.coli M167H.7 CDC, 1997, MMW, Rep . 46(1}, 4-8

{1) -Suspected bt hot confirmed
{2) - Processing releted
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Low-acid or acidified beverages are processad and handied in accordance with the regulations
described in 21 CFR Parts 113 and 114. The potential for iliness is minimal in these products,
provided operators adhere to the scheduled processes. For those processing aseplic products
or considering the use of asepfiic systems, it is essential that the basic principles of aseplic
processing be followed; that is, sterile product into sterile containers in a sterile filling area.
Shoukd you be considering one of the new processing systems, such as pulsed light, high
pressiure, UV or ohmic heating, the same principles must be applied.

The potential chemical hazards that are cited are those resulting from improper cleaning of a
systern, whereby a chemical may get into a product. With the health beverages and sporls
drinks, failure to properly control and monitor the blending operations coulkd result in the
addition of excess ingredients, some of which may cause distress in high amounts. Finally,
remember the hard lesson which Perrier leamed about what happens when filters and the
system are not properly maintained and monitored.

Physical hazards are not something which one nomally associates with beverages. The
processing systems generally exclude large materials which could cause iinass. For example,
very lithe except the product will be able to pass through a piate heat exchanger and an in-iine

) fiter. The syringe in the soda incident which created such a furor for Pepsi a few years back

g aptly demonstrated how hard it woulkd be for such a hazards to develop. Pepsi demonstrated
to the satisfaction of the agencies that there was really no way for a syringe 1o get inlo the
prodiict on a high speed ine. For those who are not familiar with this incident, several people
alleged that they found used syringes in cans of product. The perpetrators were eventually
prosecuted for fraud. The potential hazards alluded to are those from glass. Any operation
who packs in glass should have programs to not only minimize glass breakage, but to address
on-line giass braakage.

COMPONENTS OF A SANITATION PROGRAM & FOOD SAFETY

The development of written standard operating procedures are a very good and common
sonse idea for any quality program and for all food processors. Let's look at what some of the
essential parts of a sanitation program should be, how a processor might dewelop thess
programs and why they are important towards asswing the manufacture of safe foods.

Cleaning and Sanitizing - One of the crucial parts of any sanitation program is cleaning and
mi&zang For this part of the SSOP’s, working with suppliers is strongly recommended. A
gowmsmmbemwmn@wbpkwm They can
.m&dﬁnmmmm train your staff 1o use them and help draft the
* written procadures. They can even offer advice on how to deveilop monitoring and record-
- keeping programs.
To assure that cleaning and sanitizing operations are done properdy, another ides is to work
with the equipment suppliers thamselves. Many of thase suppliers provide training on how to
propedly clean their systems. Of course, the best means to assure that your equipment is
properly cleaned is to purchase units that are easily cleanable and installed so that there is
easy access for cleaning, and that cleaning does not become a tedious andd odious chore for
someona. Most bevarage processors ulilize clean-in-piace sysiems. These systems should
allow the system to be properly cleanad and sanitized. Be sure that you fully understand your
system, however. Poorly designed valves or tanks may create problems. i parts of the
gystem must be cleaned-out-of-place, make sure that those responsible understand how to
both clean and assemble the system properly. Special care must be taken for products which
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contain pulp. Take care not to forget the plant itself. Listeria is commonly found in processing
plant environemnts, particularly in dairies.

Why are cleaning and sanitizing so important? One of the most common means for spreading
pathogens is through cross-contamination. Failure to properly clean and sanitize lines or
equipment can result in the recontamination of each and every piace of food which passes.
Cross-contamination with spoilage organisms can result in spoilage of product, which can drive
customers away and cost the processor large amounts of money.

Preventive Maintenance - This is one area that is frequently overiocked. Proper
maintenance can extend equipment life, reduce the costs which incur from breakage and lost
work fime {down time} and assure that safe foods are manufactured. How many of you have
locked at a piece of equipment and wondered, “Gee, where did that boit go?° Hopefully, itis
not in a product somewhere. This, foo, is an area where it is important to work with the
suppliers, especially with the new electronic units like check weighers and metal detectors. A
good supplier will train your staff to properly maintain and clean the units to assure maximum
life. In this day and age, it is absolutely essential to look not only at the equipment, but at the
manufacturer's customer service programs. Be sure that the seller will be there to heip.
Another area which must not be ignored as part of maintenance is making sure that your
maintenance crew, be they mechanics or electricians, are fully aware that they work in a food
plant and act accordingly.

Can the failure to implement a preventive maintenance program create problems?
Absolutely...... One possible problem, as alluded to eariier, is the potential for introducing
physical hazards to the food. Failure to maintain equipment properly may also result in
chemical contamination, as maintenance people occasionally decide that “if a little Jubricant is
good, more will be better’. The "little more” may get into the food. Processors who use pure-
pak containers must alsc understand the importance of proper maintenance. Improper
adjustment of heat seals can bum containers and/or release volatile plastics which become
entrapped in product. This may not be a hazard, but it badly compromise taste.

Product Coding, Tracking & Recalls - it is essential that processors be able to track their
products. The more rigid the tracking system, the lower the potential risk. For example, if a
processor uses a only a day code to designate products packed on a particular day, that whole
day’s production is suspect if there is a problem. If codes are by day, shift (or half shift), and
line, concems may be more easily isolated, identified and corected, Individual containers,
cases and pallets should be coded or contain pallet tags. Proper coding is only the first part of
the equation. Operators must be able to track where the products are shipped. One of the
best tools available for product tracking and inventory is the UPC or bar code. These systems
are not cheap, but paople who have adopted such systems are very pleased with the results.

Managing Packaging Materials - Beverage are packaged into all kinds of containers. Glass,
plastic, steel, aluminum, wound composites and laminates are used. There are pre-formed
containers {glass bottles and cans) and those which are formed on-site. Bottles and cans,
which are manufactured elsewhere, inevitably pick up dust and dirt during transit. Container
cleaning programs can eliminate this potential source of contamination. Care must be taken
so that the washing step does not adversely affect the product to be filled, however. It is also
advisable that the units be tumed on during production. Glass packers must take the greatest
care with their products. As glass does pose a potential physical hazard, glass handliing
programs must be designed to minimize glass breakage. Emergency measures to handle
breakage must also be implemented. When a bottle breaks on line, they frequently do more
than simply break, they shatter and/or explode. Glass needs to be contained and care must
be taken to remove any additional product which may have been compromised. Glass

yi
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contamination is grounds for a recall as the mamfacturers of Orangina leamed earfier this

year.

Handwashing & Toilet Feclities - it has been well documented that a large percentage of
foodborme outbreak were caused by transfer of organisms between the people and food. This
can be minimized by encouraging, no make that requiring, workers o wash their hands
reguiarly. To do this, handwashing and sanitizing facilities must be conveniantly localed,
properly supplied and meet the needs of the work force. One handwashing facility for 300
workers is not adequate, & situation which | have seen in more than one plant These facilites
should also be designed to prevent recontamination. This means water should be activated
with foot pedals or other means. There are several systems on the markst today which Rorally
wash workers hands for them. ANl they do is insert their hands into a unit and they are sprayed
with sanifizer. These systems are effective, easy to use and apparently fun for the workers.

Pest Control - The seafood HACCP regulations specifically state that there shalf be programs
in piace to exciude pests. This is not required in the meat and poultry reguiations as an SSOP,
but is addressed in Parts 308 and 381. Pest control is something which a processor can
manage on his own or m 1o an outside pest control or management agency. To reduce the
work load on staff, an outside agency may be the best bet. They will place traps and maintain
them, conduct routine spraying and can offer insights info how to make your operations less
hospitable to pests and potential infestation. They can aiso help deveiop the appropriste
monitoring forms.  If an oulside agency is utilized, it is always recommended that a member of
your staff accompany the agent when he visits your faciiity. This way the processors can not
only gain a better understanding as to what they are doing, but receive immediate fesdback on
potential problems. There have been incidents in which mice have decided a bottle would
make a nice home.

Insects, rodents and birds may spread pathogenic bacteria through their droppings or from
contact with their bodies. Consider the fty and where they are often found when not in your
contamination of foods. The best way 10 do this maintenance of bulldings and grounds. This
will help assure that pest control programs are operating at their highest level by depriving
pests of food, water and harborage. It will aiso assist in deaning programs. Part of
maintenance is upgrading whenever possible. Upgrades may include regrading driveways 1o
assure that water drains properdy, resurfacing floors in the plants fo assist in cleaning and
heiping to enhance worker safety or replacing drains so they operate property and do not pose
a potential health or worker safety risk.

Empioyes Health - Management must take steps to assure that all workers handiing foods are
in good health. This is something which relates directly io employee education, which is,
unfortunately, something which is ignored all too often. Reward ampioyses whon they let
management know they are il. Many workers, sspecially hourfies, are afraid to let & manager
know they are sick or inkired as they will iose & day’'s pay. Let people know that there are

Education and Training - This point has been left for last as it is the most important in my
mind. As SSOP’s are common sense, 8o is & commitment o employse education. Al
operators should develop programs to assure that their employees understand basic GMP™s
and proper food handiing. These training programs could use videos, lectures or any other
means to get the message across. Good education for workers is an investient in the future.

2=
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Taking the time to provide education to workers will not only help assure the production of safe
and wholesome foods, but it may foster an environment where the people feel that they are

needed. A wise woman once told me;
*One Irains their dog, but educates a person”.

Provide your staff with the appropriate education so that they can not only do their job
effectively, but they understand why they are doing it.

SUMMARY

We in the food industry are mandated by law to produce safe foods. HACCP is a fool which
can help achieve that goal, but HACCP alone is not adequate. Sanitation standard operating
procedures (SSOP’s) are required prerequisites of the HACCP regulations for the seafood and
meat & poullry processing industries and should be integral parts of all food or ingredient
processing or handling operation, however. Sanitation SSOF's and those relating to other
issues such as product tracking, recalls and preventive maintenance are, in reality, basic
common sense. Developing and implementing such programs in any industry requires one
very important commitment, however....a commitment frorn management, which is at times
may be a stumbling block. If management does not support something, it is doomed to failure.

The agencies in the United States and around the world understand their role in assuring that
the food supply is safe and wholesome. This understanding will mean an increased
commitment and emphasis on sanitation. An example of this emphasis may be found in
programs that in which the United States is working with nations like Morocco. The goal is to
have that nation draft their own sanitation regulations using 21 CFR 110 as a guideline. There
is also a movement towards intemational harmonization of food safety and sanitation
regulations. This is the role of Codex Alimentarius and, when one considers the global
economy of today, this is also common sense.

in this country (and hopefully worldwide), agencies at the federal, state and local levels are
going to have to make a commitment to re-educating their staff so that the focus is on
sanitation and its relationship to food safety and potential safety issues. This is already being
done in some parts of the United States. The Denver Department of Public Heaith/Consumer
Protection/Food Safety is educating their inspectors to look at food safety issues when doing
investigations, and helping operators develop a preventative attitude towards food safety, that
is, adoption of HACCP concepts. They want inspectors to get away from the old “Floors, walls,
and ceilings momtality”.

As mentioned, management support is essential for any program to succeed. But let's reglize
that management is not always the culprit The real culprit is all too oftert a lack of
communication or miscommunication. People must understand that communication is a two
way street. Information must flow up ladder so decision makers can make good decisions and
down to the lower echelons so management programs can be camied out effectively. it must
flow between states, nations and agencies, and shouid be open and honest. When one looks
at most problems which occur in the food or any other industry, it may often be distilled down
to a basic failure to communicate.

b))
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The Fresh Juice Company Issues Allergy Alert on Undeclared Allergen in Product Page 1 of |

FDA posts press releases and other notices of recalls from the firms involved as a service to
consumers, the media, and other interested parties. FDA does not endorse cither the product or
the company.

The Fresh Juice Company Issues Allergy
Alert on Undeclared Allergen in Product

NEWS RELEASE

Media Contacts: Dan King
{863} 288-681%5 ext. 49
Gina Fonzi
(770} 493-7030

Winter Haven, FL - June 24, 2000 - The Fresh Juice Company is vohmtarily recalling
Frooja/Saratoga Smoothies because they may contain trace amounts of undeclared milk and egg
proteins which are not in the ingredient statemnent. People who have an allesgy or severe
sensitivity to milk and egg proteins may run the nisk of serious or life-threatening allergic reaction

if they consume these products.

The Frooja/Saratoga Smoothies products are produced in Winter Haven, Florida and distributed
in retail stores throughout sclected areas of the country.

The product can be identified with an "Enjoy By" dates betwoen 5/15/00 and 7/12/00. This alert
includes Saratoga Smoothies’ brands Banana, Mango Peach, Strawberry Banana, Berry Peach,
Raspberry, and Blackberry. The Frooja beverages affected by this alert inciude Peach Mango,
Plentiful C, Ginseng Berry, Strawberry Banana, Fruit Salad and Protein Rapiure.

Customers who have purchased the 12 oz. Frooja or 16 oz. Saratoga Smoothie product may call
The Fresh Juice Company Customer Care Department for a refund at (770) 493-7030.

These products are safe for people without milk or egg protein allergies. The Fresh Juice
Company is issuing this alert in keeping with its commitment to provide safe and healthy natural
fruit smoothies.

This voluntary recall action is being taken with the knowledge of the U.S. Food and Drug
Administration and does not affect any other Fresh Juice or Saratoga products.

Office of Public Affairs
Hypertext uploaded by g 2000-JUNE- 28.

http:/fwww fda gov/oc/po/firmrecalls/frooja6_00.html 07/05/2000



Santee Dairies, Inc. Issues Alert on Possible Chemical Contamination in 16 oz. Orange.. Page 1 of |
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FDA posts press releases and other notices of recalls from the firms involved as a service to
consumers, the media, and other interested parties. FDA does not endorse either the product or
the company.

Santee Dairies, Inc. Issues Alert on Possible
Chemical Contamination in 16 oz. Orange
Juice and Lemonade

NEWS RELEASE

Media Contacts: Paul W. Bikowitz
6262233125

For Immediate Release

Santee Dairies, Inc. Issues Alert on Possible Chemical Contamination in 16 oz. Orange Juice and
Lemonade

Industry, CA - June 14, 2000 - Santee Dairies, Inc. is voluntarily recalling from distribution 16
oz. Orange Juice and Lemonade because of possible chemical contamination. The recall was
initiated after two (2) instances where consumers detected a chemical odor, like paint thinner, and
reported a possible chemical contamination, Subsequent investigations indicate that a breakdown
occurred in the company's labeling processes. Procedures have been changed and the company is
confident that corrections have been implemented.

The recalled products were distributed in California, Nevada, Arizona, Utah and Hawaii. %

The products come in 16 oz. plastic containers. The Orange Juice is packed under Knudsen,
Stater Bros., Swiss and Sunkist brand labels, the code of the product can be found on its shoulder
and containers with a code of JUL 23 or earlier should be returned to their place of purchase for a
full refund. The Lemonade is packed under the Knudsen brand label and a code of JUL 24 or
earlier should be returned to their place of purchase for a full refund.

Consumers who have purchased 16 oz. Orange Juice in Knudsen, Stater Bros., Swiss, and Sunkist
brand labels and 16 oz. Lemonade in the Knudsen brand label are urged to return them to the
place of purchase for a full refund. Consumers with questions may contact the company at 626-

923-3240.
No other Knudsen, Stater Bros., Swiss, or Sunkist brand labeled products are involved.

Office of Public Affairs
Hypertext uploaded by tg 2000-JUNE- 15,

e G st Firersrarallofcantent. (0. htm] 07057000 Y\



GMP’S & HACCP
Jor BEVERAGES

RICHARS ¥ ITIXR
CONSULTING POOD SCHENTIST

= Ochweliz Appie Juice (1597}

PROCEDURES FOR SAFE AND
SANITARY PROCESSING AND
IPORTING OF FISHERY PRODUCTS

o DECEMBER 18, 1995
o 21 CFRPART 1238 1240




§ PATHOGEN REDUCTION,
i HAZARD ANALYSIS AND

CRITICAL CONTROL POINT

(HACCP) SYSTEM

o 8 CFRPARTS 304, 308, 310, 320,

327, 381, 416, 417
o JULY 25 1996

.
s
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%11CCP PROCEDURES FOR

THE SAFE & SANITARY
PROCESSING AND
IMPORTING OF JUICE

B April 24, 1998, Federal Register,
Volurne 63:78, p.20443-20486

» www fda. govA-IrdArG8424a himi
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4CCP & CODEX

& HACCF can help fulfii
that mission
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FOD SAFETY PYRAMID

m Food Safety is the
LAW

m Quaility is a concept

INITATION - WHY?

ok

= “Why be concerned
about sandation, we
are cooking our
products.”

& Bad stiitu




“Relationships are like a
shark....they must keep moving
forward or they sink to the
bottorn and die.”

Woody Aler’s “Annie Hell*
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OSITIVE

-y

Empioyea morale improves

) Assist in regulatory process

g Reduction of finished product testing

m» Rediced waste

w Better conirol of your products through
production & distribution

m Reduced product iability

FOOD HACCP - 123.11 (a)

% Eack processor should have & written standard
" operating proceilure (harein referred to az SSOF}
ov similar dociuwent that is specific o eack
locmion where Fisk and fiskery prodicts sre

00D HACCP - 123.11 (b)

Ench processor shall monitor the coiitions end
proctices  during provexving with  sufficiamt
frequency tr tnxsre, At & AN, CONSOrmANCE
with thowe copditions pecified in Pert 110 of thix
chapier... ...




& Fropec siorags & e of ioxk: compoumds
wu Empioyes healh
= Peat conirol

ATION - WHY????

.1t has not yet succeeded in developing
& cullure throughout the seafood




% Sanitation maintsins or restores a state

of deanliness, and promotes hygiene for
prevention of foodbomne ifiness
Eroem Appenoix A

AT CONSTITUTES AN SSOP?

GESCRIPTION OF PROCEDURES
FREQUENCY OF PROCEDURES
) RESPONSIBLE INDIVIDUALS

» SIGNED OR DATED WHEN ADOPTED OR
MODIFIED

® PROVISIONS FOR CORRECTIVE ACTIONS

WHAT
ABOUT
ME 2?7?77




Apple Cider (1982) - E. coli (MST-HT*
u Apple Cicler (1091} - E. coll 0157:H?
o Orange Juice (1995} - 8. hartford

= Apple Juice {1996} - E. coli 0157-+H7
u Apple Juice (1990} - E. ool 0157:H7
# Orange Juice {199%) - Ssimonelis
Tcxelinned
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B Glass contamination

B if there is extensive glass breakage (>
¢ 2%), you have a real problem

= Frawd

m Employee sabotage

P
Sy

. DEVELOPING YOUR
OWN SOP’S

£

CHEMICAL SUPPLIERS
EQUIPMENT SUPPLIERS
IN-HQUSE STAFF
EXPERIENCE

:  m NOT TOO SPECIFIC

w EDUCATION
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PEST CONTROL

p DESIGNATED AGENT gN-HOUSE OR PLO)
MONITORING

RECORDS

m STORAGE OF SUPPLIES & CHEMICALS

u EDUCATION

11



c 4 UCT TRACKING & CODING

Essential to be able (o track products
More rigid the coding system, the belter
& Tracking through distribution
m Mock recslls

A UDITS & INSPECTIONS

WHAT TO MONITOR
FREQUENCY
FORMS & RECORDS
m EDUCATION

=
&
gﬁg

12
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DO NOT IGNORE

PART OF INTEGRATED PEST CONTROL
PROGRAM

BUILDINGS & GROUNDS

MPLOYEE EDUCATION

u Menagerment commiimeant lo
educalion

i ‘One ftrains their dog, but
educates a person....."

EF. Stier (1985)

13

0



INTERNATIONAL
HARMONIZATION

T

» Codex Alimentarius

u HACCP agreement
w internaliona regulatory
focus on safe!
RCOMMUNICATION

o Toor #ay probRems rassit o
ok of or

o Irdormadion misl Tow witkis
codrpaning, belieen cuipanies
& batwonn axtions

m Cargoel, seie fxd raquiroes

cooD
COMMUNICATION

MaccpIs:

An effective and a ralional approach to

food safety

L A program that can save your company
. money

' @ A program that can help your company

: make monsy

2 mA program that shoukd not be

& implemented prior to implementation of
prerequisite programs
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Pastenrization Trestitents of 'Varjous Frait Juices
rom; Neibdo ehej e 1*380 \
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AN 25- § X

Berricy 30 sec

Cherry

C% 2-43
Lemon/Lime 0 sec
Orange AG ser

Grape

Guavs puree 195 &0 sec

Pinespple 196 - 20

Untbeersity of Floria, Pacrish 1999
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THE IMPORTANCE OF PRODUCT
SPECIFICATIONS

Richard F. Stier
Consulting Food Scientist

INTRODUCTION
Quality assurance may be defined as;

‘Quaﬂyamnwsmﬁnedasa&mmmmmmmﬂm
not fimited to such aspects as quality control, establishing
seffing of standards, evaluation of incoming matenals, deveiopment of
tracking and coding systems, and adherence fo Good Manufacturing
Practices (GMP's), designed to ensure fo an estabished degree of
confidence that the producls are produced, packaged, distributed and
ultimately reach the consumer in a given condition *.

The key words in this definition are all encompassing and established degree of
confidence. This indicates that quality assuranca operations must cover all
aspects of a company's quality program and that the individual programs making
up the quality assurance effort be developed with an emphasis on statistics to
assure the safety and quality of the products, ingrodients or packages being
manufaciured by the company.

Quality control, a term all too frequently used in lieu of quality assurance, is, as
noted above, only one of the essential slements of in a quality assurance
program. Quality assurance may be defined as;

*Scientific evaluation of production practices consisting of on- or at-ine
evaluation of raw materials, packaging matenals, in-process product and
finished goods to determine adherence to accepted standards.”

Another element of the overall quality assurance program is the development of
specifications and standards. This is the subject of this particular discussion.

WHY SPECIFICATIONS ARE ESSENTIAL

All food processors must make an effort to develop specifications for their
products and for the materials used to manufacture these products. These
specifications are unigue and essential elements of food safety and quality

programs.



Specifications are something that each and every food processor need to
develop. They should be developed for all food ingredients, raw materials,
packaging materials and all elements involved in the manufacture of foods or
ingredients. The development of such documents help to assure that all
materials entering the piant meet the needs of the operation. These documents
also provide a road map for purchasing and the selection of new suppliers.
Without good specifications food safety and quality can be compromised. Here
are a few examples.

A manufacturer of oil roasted peanuts once called with regards to a problem that
they had in their plant. The processor had initiated frying and within a few
minutes the oil in his fryer began to foam badly. He had to stop frying
immediately, thereby losing a full days production and the product that had been
produced. OQur iaboratory conducted an investigation on the oil and found that
the product had a high leve! of alkaline materials or soap. This is what caused
the foaming. Upon further investigation, we discovered that the purchasing
agent for the company had found a lot of oil at a good price. He or she failed to
determine why the price was so good. The good deal ended up costing the
project far more than the savings achieved.

Another processor experienced extensive spoilage in a canned food product
processed in a rotary retort system. The spoilage pattemns resembled that of
underprocessing, yet the processing records indicated that the processes given
to the product were more than adequate. The spoilage investigations revealed
that purchasing had bought the wrong kind of starch. The product used in the
incident was a quick set starch. This meant that the starch set up more quickly
and directly affected the rate of heat penetration into the can. The net result was

underprocessing of the product in question,

Each of these incidents, and | would guess that each one of you can think of
similar examples, cost the company in question thousands and thousands of
dollars, and easily could have been prevented; if the purchasing agents had
adhered to established company specifications. The first incident created
quality and production issues, whereas the later could have had serious food

safety implications.

The bottom line is that development and maintenance of specifications can not
only assure the production of safe and high quality product, but that they can
result in significant cost savings to the operation; savings that may be hidden in
that efficiencies may be higher or waste reducsd.

DEVELOPMENT OF GOOD SPECIFICATIONS

Development of specifications is ultimately the responsibility of the quality
assurance depariment. It starts, however, with the product development or

Used with permission of the author 2
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research and development group. When a product is being created or modified,
the R & D group not only is charged with developing, changing or cost-reducing
products, but developing formulae, determining ingredients, and selecting
suppliers. Once the formulations have been established, agreements between
suppliers need to be reached, that should include establishing purchasing

specifications.
There are a number of different ways and means to meet this end.

Supplier Input - Most qualified suppliers will provide a buyer with a product
specification. If a supplier cannot or will not provide a buyer with a specification
sheet, that raises what | would call a *RED FLAG." This implies that the supplier
is really not in full control of their operations. The specifications stated in the
supplier specification may be used as is or modified by the buyer. In fact, many
operations use supplier specifications in their own quality manuals, rather than
re-writing them on their own letterhead.

Development in-House - Many processors or buyers will use develop their own
specifications. They evaluate existing specifications and modify them o directly
meet their needs. Rather than using a specification developed by a supplier, the
company will create their own specifications on their own letterhead. This allows
greater leeway and control over supplies. It also atlows operations to solicit
other suppliers.

MICROBIOLOGICAL SPECIFICATIONS

Microbiological specifications are one of the most important specifications that
an operation shouid establish. They should be developed using the principies
noted above. They are not a guarantee of food safety, however. HACCP is
used because microbiologists and food safaty experts have determined that it
was the best means for assuring the manufacture of safe foods. Microbiological
testing simply does not assure safety. This was one of the conclusions from the
Naticnal Academy of Science report in 1985 that recommended the adoption of
HACCP and really got the HACCP “ball rolling™.

When developing a micro specification, operators nead to understand their
products, their ingredients, the process and their markets. Many processors
offer their materials with different grades based on the microbial standard.
Onion and garlic processors might select levels of 100,000, 300,000 and
1,000,000 to designate different products. Buyers can select what they desire
and what they wish to pay. In the United States, canned foods are manufacitured
to be “*commercially sterile” This means that the product is free from
microorganisms of public health significance and those that will reproduce at
normal conditions of distribution and storage. Canned food producers need not
test their products as the thermal process assures commercial sterility.

Used with permission of the author 3
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Be sure and use information that has been generated to develop specifications.
This data provides a “real” picture of the microbial load in your products.

THE SPECIFICATION ITSELF

A format that a product or an ingredient specification takes will vary between
companies, but there should be certain basic components of the document.
Product specifications should include;

Heading - The specification should include a heading that includes the company
name (and perhaps even company letterhead), address, telephone, fax and
email.

Storage Instructions - The document should inciude any information related to
product handling. For example, should the product be stored in a freezer? Is it
perishable and should it be held under refrigeration? Should the product be
held at 25°C or below? These instructions are essential to assure quality and
safety of the material in question, and {o assure proper shelf-life.

Handling Instructions - The specification should include information related to
product handiing and safety issues. As an example, if a product, such as an
organic acid, is potentially hazardous, a reference to an MSDS or Material
Safety Data Sheet, should be included. There are also products that are
considered to be “dusting”, which implies that the handiers wear a dust mask.
This shouid be stated on the specification. Finally, if the ingredient or material is
one that will be opened amd partially used, instructions for closure should be
included on the document.

Product Characteristics or Properties - This is perhaps the most important
part of the document. It defines the product. The product characteristics or
properties section should be broken into three areas; product character, the
axpected values and the method of analysis. For example, for raisins or dried
grapes, there might be specifications for color, per cent moisture, size, defects,
microbial load, pesticide leveis or sulfite levels. H is essential that the document
include a third column for how the characteristic is to be tested or evaluated. It
should cite an official method so that the test can be conducted by any individual
or company. As an aside, all companies should retain copies of these official
methods on file for both use both by their own staff and potential buyers.

Signoff and Review - At the botiom of each specification, there should be boxes
or areas where technical and management staff can signoff on the document.
The first signoff should be by a member of the technical group who developed
the specification and the second by & supervisor formally approving the
document. This signoff format dovetails with the basic principles of HACCP or

Used with permissicn of the author 4
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the Hazard Analysis and Critical Control Point system. It assures that the
document has been properly developed and urndergone the review process.

A sample form is appended to this document. There are alsoc examples of
product specifications used by processors in the United States. They may not
include all criteria described above, but they have been found to be effective
documents for the companies who developed them.

Specifications should be developed not only for ingredients, but for finished
products. This is something that many companies do not do, but it is an
essential element for an operation.

SUMMARY

It is absolutely essential that ail manufacturers of foods and ingredients develop
specifications for all their products. | protects your business, your reputation
and products. The specification sheet should include certain basic elements.
These include a heading, handling instructions, storage instructions,
characteristics and a signoff.

Usad willi permission of the author 5
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SPECIFICATIONS &
STANDARDS
Richard F. Stier
Consulting Food Scientist

QUALITY ASSURANCE

All encompassing programs including but not
limited o such sspects as quality control, food
safoly systems, establishing specifications, setting
of standards, cvaluation of incoming materials,
development of tracking and coding sysems, and
sdherence 0 Good Msoofctoring  Programs
(GMP's), designed to an established dogroe o
confidence that the product arc  ppidated,
peckaged, distributed med ulfimatcly rlsh, thE
consumer in 3 given condition,

QUALITY CONTROL

Scientific evaluation of production practices
consisting of on- or stline evelustion of
raw materials, packaging materisls, in-
process products and finished goods fo

determine adherence to accepted standards.
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STANDARDS . SPECIFICATIONS

+ Standard - Established by tndustry or
govermnment. Examples sre Standards of
Tdentity for peoducts or Grade Starciaeds for
Frozen Foods (EUJ and USA) & Stedad

GRADE STANDARDS

+ Ciradie Standards for
Froom Foods, US
Swandardy inchaded

+ Inclade duteils on defivets,
color, size & other

+ Marketing & goality was
driving force

MICROBIOLOGICAL
STANDARDS

+ “The numbers and types of microcrganisms
present in or on a food prodoct. .. used 0
judge the microbiological safety and quality
of that product™

Sessot & Pierson, “Food
Microbiclogy Fundowmerials/Fromtiers




STANDARDS IN EGYPT?

+ Industry can develop such
standands

+ Industry stendards muy be
more stringent then
goversnment

+ Markel driven

+ Means for bringing operations
with like intorests together

WHY SPECS ARE IMPORTANT

DEVELOPMENT OF SPECS
+ R & D devalope as part

\&42



MICROBIOLOGICAL SPECS

4 Nover pull out of “thin sir™

+ Never let Marketing develop
specs

+ Use historical roconds of
malysis; ruigos & svecage

+ Look at the process

+ Microorganisms of poblic
il

« Talk to your baryers
+ BE REALISTICHINTIE

MICRO SPECS &

FOOD SAFETY
+ 1985 NAS Report said thet microbiological
sampling will not assure food safety
+ Focus on HACCP
+ Oxiginal commities formed © extablish
microbiological specifications for foodsto
assuye safety

HOW TO CHECK?

+ Monitoring
+ Sampling Plan - A procedure/protocol
which designates the somber of random
sample units to be collected from a lot of
it is accepted or rejected <
+ Definc loi size, sernple unit, mndom




SPECIFICATION FORMS

+ Heading

+ Product neme & description

+ Storage instroctions

+ Haodling instructions

+ Product characteristics - Charaeterigtie,
values and test method

+ Signoff & review

IMPORTANCE OF TEST
METHODS

+ Use rocognized
88+ Talk to your buyers
N+ Validate that your

SAMPLE SPECIFICATION

APPLE JUICE CONCENTRATE

+ SPC . 500

+ Yeast- 500

+ Mold - 2¢

+ Brix . 70°

+ Weight por Gallon -11.23

+pH-35-45

¢ Titratable Acidity - % minimum @620
transptittance at 11.5 brix

lav



SAMPLE SPECIFICATION

JUICE IN GLASS
+ Vitamin C - 35 mg/100grams

+ Mo microceganivms of pabhic hoalih significance
or those able t0 grow of somost conditions of

distribution xd siorage
+ B/A Ratin - 180-200
+ Beix-1256-12%
+ Acidity - 063071
+ Fill - 40 Dheid ounces

KNOW YOUR MARKET
+ Always ask what the bayer
wants

+ Your spocs cae belp e
Regotiaivns

+ They il e markot what
Bave 1o offer

SUMMARY

+ Important for busincss & Wade

» Dewnonsteat; quality comnitment

& Profect your busincss & repwistion

+ Sales & marketiog wols

+ Should include beading, prodact mewe &
signof!

+ Based on reslity

+ KNOW YOUR PRODUCTS!IIE

4
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e e CASTLE & COOKE, INC. ££50077hy
Finished Product Specifications

HAME: Dole Pineapple, Pineapple-Orange, and PAGE 1 of 3
i Pineapple~Grapefruit in Glass
DATE: 3/13/87 FORMILA MO.: 335, 336, 33
ISSUE: 1 SUPERSEDES: New
ACCEPTANCE TEST T.F. NO. STANDARDS & TOLERANCES

Net Content 20.28 P/A: 40 £1, oz., 1242 grams minimu
' P/A-OR: 40 £1, oz., 1242 graws minimw
P/A~GF: 40 fl. oz., 1239 grams minimu

Brix Value 2.1 P/A: 12.6~12.8
P/A-CR: 12.6-12.8
P/A“Gg: 12:0"'12;2

Acid 1.1 91&: 0.63~0.71
P/A-OR: 0.63-0.77
P/A-GF: 0.65-0.81

%rix/Acid Ratio 2.4 P/As 18.0-20.0
P/A-OR: 16.5-20.0
P/A-GF: 15.0-18.5%

Vaccuum 22.2 20 inches minimum
PERFORMANWCE PROCEDURE

Oxygen Content: Less than or equal to 2.0% headapace oxygen immediately after processing.

"

{ Formulator: Technical Mgr.: Quality Assurance: R&D:

\06



CatC~-5%7
7/06 REV.

CASTLE & COOKE, INC. ££jO077Th/
Finished Product SpecHications

SAME: Dole Pineapple, Pineapple-Orange, and
Pineapple-Grapefruit in Glass

PACE 2 of 3

DATE: 3/13/87 PORMULA MO,z 335, 336, 13
ISSUE: | SUWERSEDES: NBev
ACCEPTANRCE TEST .. WO, STANDARDES & TOLERANCES
Ascorbic Acid 3.30.0038 Pre Pasteurization: Minimum
(Vicamin C) 55 mg/100 grams. Post pasteurization:
(time of pack): Minimum 45 mg/100 gram
Free Suspended Pulp 16.5 112~14%
Calor 1.9 P/A: Bright yellow
P/A-0R: Yellow-orange
P/A~CF: Yellow
All juices free of brownish carmelized
color.
PEEFORMANWCE PROCEDURE
Technical Mgr.: Quality Assurance: R&D:

Formilatox:




g,

yacghedd CASTLE & COOKE, INC. ££50077h
Finished Product Specifications

7/86 REV.

EAME: Dole Pineapple, Pineapple-Orange, and PAGE 3 of 3

Pinegpple~Grapefruit ia Glass

DAYE: 3/13/87

FORMULA NO.: 335, 336, 3

ISSUE: -1 SUPERSEDES: New
ACCEPTANCE TEST T.P. NO. STANDARDS & TOLERANCES
Flaver/Odor 5.1 & 7.1 P/A: Characteristics of mature
pineapple.
P/A-OR: Characteristics of mature
orange and pineapple.
P/A~GF: Chacteristics of mature
grapefruit and pineapple.
All juices are fresh, fruity, and
succulent - no burnt, oxidized, ‘6
other objectionable flavors or aroma,
Microbiological:
Acid Tolerant 24.29 Commercially Sterile
Yeast 24,1 Commercially Sterile
Mold 24,1 Commercially Sterile
PEAFORMANCE PROCEDURE
Formulator: Technical Mgr.: Quality Assurance: R&D:

(0%



HFR~-27-08 18:83 FRDOM: BYRON A.CARLSON

IRegEjor

General Product Spacification

 (AP1000)

ID: 9146816074

100% Apple Juice Concentrale

PAGE 4

100% Apple Juice Concanirale Is produced from processing appies, primerdly the Red Delidious
variely, ko retain the choracleristic fiavor, color and Freshness of the whole frult. This concentrale

 process standardized 1o ensure conlinully of quaity. The product contsing no added sugars,
acid, oolors, preservalives, or other forsign meledols.

Shipping:
Reconsitulion:

PABAMETERS

70108

11.29 s (5.105g)

0.96 10 28 wikwt fas Malic of 11.5 Bri)
1.00 10 1.70 wtiwt {as Melic at 70 Brix)
35-45 .

0% minimum £ 620 nm ss ranemittnce
#1158 T

Waler whité 10 withe on USDA honey scale
0.55 mex<imom § 420 nm as abeorbance

10 NTU msodmum at 11.5 bofx .

JESLMETHOD

10

1

52 gelion metal drums, 5 galion plasic: peils or s specified.

Rolvigorsiod
Ambiant

1 part concanirale + 6.8 parts waber 1o 11.5 Brix by volume

Siundends of iderily and label stalornants Ky consumer products are the sole roaponelbilly of e cusiomer:

he pioduet shall be prepaved,

processed,
marndechying pracices sed ursiee stvict sankery comilions.

peckaged, end deliversd in sccordance with cument good
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General Product Specification

IREEOP -
A 100% Cloudy Apple Juice Conmm

(AP1055)

100% Cioudy Appie Juice Concentrate is produced from quality processing apples, MW
cloudy siyle apple juice concentrate is processed to retsin the charscieristic flavor, color and froshness
of the whole frult. It is process standardived to ensure continully of qualty. The product containe no
added sugars, colors, preservatives, or other forsign materials.

MBS AL L F e SImE AR ETE S RGWEE R R RREE M ML TSR

CATEGORY PARAMETERS JESIMETHOD
Brix 430205 1
Weight per gallon: 9,94 e (451 i) |
Tiratsble Acidity: 0.20 o 0.40 wiiwt {ss Malic at 11.5 Brix)
‘ 0.75 8 1.50 Wit (as Maiic st 43 Brix)
pH: - 32-40 : 2 ™)
Pulp: 0.5% maximum, voivol @ 11.5 Brix 36
Color: 0.10 masimum @ 420nm as sbeorbance 12
~ Ancorbic Acid: 96 - 140 mg/8oz. Serving @ 11.5 Brix 4
Tote! Plats: 500 CRU/gram max 32
Yeset 500 CFU/gram max a3
Moid: 20 CRUigram max 33
Labelng: f 100% Clouxly Apple Juice Concentrate
Packaging: 50 gallon metal drums, 5 gallon plastic palls or as specified.
— Frazen o
Reconstitution; 1 parl concandirote @ 43 brix + 3.27 parts water to 11.5 Brix by volume

Standards of idenilly and label stataments fo7 CORSUMEr Products are the sale reaponsibiity of the custormer
The product sivall be prapared, processed, packaged, and delivered in accordance with current good

Reviend 021008 S0000750

‘Troe Top, Ine. - ngrentiant Division
mmmm.w AN LA

(Lo
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i . 100% Blackberry Juice Concentirate

(881002)

1mmummnmmmmmmmn
characlerisic flever, color and freshress of the whols fn.  This concenireie is proCess

standendized 10 enstre confinuilly of quality. The product containg no added sugers, acid, colars,

prassrvalives, or other foreign maleriels.
CATEGORY PABAMETERS JESTMETHOD
Bibc 050408 1
Weight per gallor: 10.98 s (498 b5} .
" Thratable AcidRy: 0.38 10 1.20 wiwt (38 Civic ot 10 Brix) 2
| 2,47 10 8,35 wihut {(as Cilvic st 85 Brix))
@ o 32-3¢6 2
Clarity: 30% minimum @ 820nm se transmittence s
Color: 0.7 minkvaen @ 55vun s absorbencs 4
 1.0-20 raflo st 520430nm
Microbiologicsl Test Counts
Total Plate: 500 CFU/gram mex 2
Yoast 100 CFUrem max X
Mold: 20 CRNgraen mex a3
Labeling: 100% Binckberry Julce Concentrati
Packaging: 62 galion metal drums, § gellon plesiic palls or as spociiled.
| Slorage: Fraasn '
. Shipping: Frozen
Reconsfiulion: 1 purt concenirala + 7.24 parts weler 10 10 Brix by volume

) Stanclarce of ienilly and lebel stalements Ror coneumer prociucts ars e 30ie responaltilly of $he Cusiomb
The prockuct ahall be prepared], processed, pecheged, and deliversd i scoordance with corrent good
menulsckring praciices and urder sirict sarilisy condiions.

Poviged DR1190 MODH

Yoo Top. lon. « Diivipion
TTO0 Law Moud, Proaaw, 2 USA
Talnphone 004054352 wr $06-700-2030, Fax 900-705-0074

w
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v General Product Specification

l E z " 100% Cuitivated Blueberny Juice (:oneontnte

(BU1356)

100% Cultivated Blusberry Juloa Concentrate is produced from qualily cullivated biuebermias 1o
relain the characteristic flavor, color and freshness of the whole fruit. This concentrate is process
stendardized to ensure continuity of quality. The product contains no added sugars, acid, colérs,
preservatives, or other foreign materials.

CATEGORY TEST METHOD
Bric 6515 | 1
Weight per gallon: 10.08 bbs (4.90 kg)
Titratable Acidity: 0.50 %0 1.34 wit (gis Citric at 10 Brix) 2
3.25 10 8.70 wi/wt (st Citric at 85 Brix) W
pH: 28-34 ' ' 2
Clarity: mmmemunammum 8
Color: 0.4 minimum  520nm, as absorbance 7
14nwmunlaﬁoﬂm#30rm
Microbiclogical Test Counts
Tolal Pigte: mcnﬂgrnm 32
Yeoast: 500 CFU/gram max 33
Mold: 20 CFU/gram max 3
Labeling: 100% Cultivated Biusberry Juics Concentrale
Packaging: &gﬂmmm.smpIaUcpakorasmdﬁed.
Reconstitution: 1padmmhbf7.23pmmb108|kbyvounm

Standards of identRly end labal atatemenis for consumer praducts ave the 3ol responsibilty of the custome
The product shall be prepared, processed, packsged, and defvered in accordance with current good
manulachuing practices and under strict sanltary cordiions.

Trea nc, - on
2700 Lee Rend, m USA
Telephone §00-448-5262 or 509-708-2626. Fax S00-T06-807¢

e
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- General Product Spacification

IRgeor

1m%wmmmmmm«mm
Busbarries. This concenirate s process standendized to ensure continully of quallly, The
product contains no added sugars, scid, colors, preservatives, or other forgign materials.

100% Wild Biueberry Juice Concentrate
{BU1001)

fvix: 85205 “ 1
Waight per gallony: 10.98 e (4.98 i)
Tarateble Acklity: 0.48 10 1.00 wahwi (as Ciic st 10 Brio) 2
® 3.00 10 7.00 wiAet (as Citvic at 85 Brix)
pHt 28-14 - 2
Cladly: 0% miniwum @ S20nm a8 kansmitance
Color: 0.5~ 1.8 @ 520nm as absorbance '
1.5 - 2.5 rafio € S20nmé430nm |
Microbiolaglos! Test Courts ' '
Total Piaie: 500 CFUNgran mex 2
Yosst: 500 CFUigram mxx N
Moid: 20 CFUgram mex b« |
Labeling: 100% Wad Blusberry Jice Concenirste
Packaging: 52 galion metal drume, 5 galion plasiic palils or 83 apecilied.
@ -
Shipping: Frozen
Reconstiution: 1 part concontrate + 7.23 parts water %0 10 Brix by volume

Stenciands of ety and isbel siasements for crvesumer products are 1he sole respoaaiilty of the cusiomes:
The procucd shall be prepamd, processed, patikeged, end deivered in sccordance with cuent gooc

mmwmmm
Rovioed O30S  MGODES

Fooo Tap, Wic. - imgrediont Divinion
270 Los Pad, Prosusr, Wahington, 35305 DSA
Telnphuotn S0 4A4ES3KX ar J5-NE-JVIE. Fau 007050076

w2
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Ceneral Product Specification

] E J ’ 100% Red Raspbifty Juice Concentrate
(RR1002) ,

100% Red Raspberry Julce Concentrate is produced from processing quality Red Raspberrey to
retain the characteristic flavor, color and freshnass of the whole frut. This product is prpcess
standardized 10 ensure continulty of quality. The product contains no added sugars, scid, colors,
preservatives, or other foreign matorials.

CATEQORY PABAMEYERS JEST METHOGD
Brix 65205 1
Weight per gallon: 10.98 bbs (4.98 i)
Tratable Acklly: 1.01 - 1.70 wiwt (o Cltric at 9.2 Brx) 2
7.1 - 128 wimt (ss Citric ot 85 Brix) ‘
B 30-36 2
Clarky: 40% minkmum € 820nm es transmittance, 8
Colot: 0.45 miviknum (@ 520rm as sbsorbance, 7
1.ommamm
Microbiological Teat Counts '
Total Piate: 500 CFLUgram mex a
Yoot 800 CrUgram max 33
Moid: 20 CFU/gram max 33
Lhwling: 100% Rad Raspberry Juice Concenirate
Packaging: 52 gallors metal drums, 5 galion plastic palls or as specified.
Slomge: Frezen 9
Shipping: Frozen
Reconstitution: 1 part concoertrate + 7.99 parts water 10 8.2 Brix by volume

Standiands of iderily snd febal sialementa or congumer prockscts sre IMe soie responalbilly of the custome:
The product shall bs prepered, processed, packaged, and delivered in sccordencs With cument 9ood
menudacturing practices and under sivct saniary conditions.

Troe Top, inc. - Divislon
T700 Low Roat, Prosser, PRI LARA
Tolephone TG-AAL-1282 or S0-T95-252%, Fax S0S-TRE-MOTE

W\
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. mmm

z E z !mwmcm
‘ (8T1000) _
1mmmmnmmmmmﬂ ]

mtein the charactoristic flavor, color and fechness of e whole k.  This product is
stondardized fo ensure continulty of quallly. The prodict containe no added sugers, acid, coldes,

prosorvalives, or other foreign meteriels.
CATEGORY PARAMETERS JESTMETHOD
Brix o508 1
Weight per gallon: 10.98 lbs (4.98 hg)
" Tiveinbls Ackiity. 0.40 -0.90 wi’wt (as Clivic ot 8 Brd) 2
3.18 - 7.00 wit (s Clisic at 85 Brbe)
@ pH: 32-28 2
Clarity: 00% minkmum @ 620nm ss Fanemiltance s
Color: 0.08 minknum @ 520nm e abacrbence 7
0.8 minkvuan radio @ 5204430
Microbiologicsl Test Counls :
Total Plate: 500 CFUigram mex =
Yeast 500 CPUgram max 3
Mold: 20 CRUigram max 3
Labsiing: 100% Strswberny Juice Concentrete
Packeging/Fil: 852 gelion metsl drums, § galion plestic pells or a8 spacilied.
Swomge: - Fromen
. Shipping Fromen
Reconsthuion: 1 part concaniraie + §.39 parts waler fo § Brix by volume

Stencenty of klwnilly swd label iaiements for consurner prodiacts see e 3008 reaponsibiRy of he cusiorver.
The prodhuct shall be preapamd, processed, peckaged, and delivered in sccordance Wity current good
mencischaing praciices snd under sivict saniery condiions.

2098 Lo Puud bresear, Bikingto: 30300 USA

Tolaphone NN-445-4362 ar NID-T05-NES,. Fax 100-PN5-0006

>
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General Product Spacification

] E Z ‘ 100% Strawberry Juice Concantrate

(5T1002)

100% Strawberry Julce Canceritrete is produced from processing quality Juloe stock strawberries o
retuin the characteristic favar, color and freshness of the whole fruit  This product is
standardized to ensure continuily of quality. The product containg no added sugars, acld, colars,

preasrvatives, or other foreign materiais.
CATEGORY PARAMETERS JEST METHGD
Broc 50408 1
Weight per gelion: 10.25 bbe (4.65 k)
* Thratable Acidity: 0.40 - 0.90 wi’wt (as Citric st 8 Brix) 2
2.50 - 5.60 wi'wt (as Citric ot 50 Brix) .
" s \ o
Clarhty: 60% minimum @ 620nm as tranemittance 8
Color: 0.10 minirmum £ §20can sx absorbance 7
0.8 minimum ratio @ 520430nm
Microbiological Tost Counts .
Total Plate: 500 CFU/grum max 3z
Yeust 500 CFUAgram max 33
Moid: 20 CFU/gram max 33
Labeling: 100% Strawberry Juice Concentrale
Packeging: 50 gallon metal drums, & galion plastic palls or as specified.
v
Shipping: Frozen u
Reconstitution: 1 part concentrats + 8.4 parts water to 8 Brix by volume

Standards of identity and labal sialorments 1or consumer products are e dole responsifly of the ousiorner.
The prockn:t shall be propared, processed, packaged, and deliversd in accordance with current good
manutaciuring praciices and voder strict seritary cordilons.

Roviesd 021008  MOH006E

Trow Top, e, - ingredient Divieion
2790 Loe Rawy, Proweer, Wanhinglen, #9305 USA
Mmuwrm Fax 505-TR-00T8

\te



New Technologies

Joe Marcy
Virginia Tech
ALEB

for Juice Processing

New Technologies for Juice
. m New requirements for product safety
. m New opportunities for value-added
Processing and packaging are ofien
linked

= Many technologies are being evaluated
arxd some being comrmercialized

New Technologies for Juice
Processing

= Processes which might be of use;
- Ultrerviciet light
- Arid wedibion
~ 1 Mra-high Pressurn
- Carbon Dicxide
— Asetti .

Y



New Technologies for Juice
Processing

m» FDA requires & log reduction of partinent
pathogen in pastewrized juices

n Oranic acids do have a lethal effedt on juice
pathogens. L. monocyfogenes is killed in
apple juice

= E. coli 0157:H7 has greater survival in
acidified juice than standard growth media

» Qrganic acid have a distinct affect on flavor

New Technologies for Juice
Processing

= UV light has proven effect on
rmicroorganisms

m Maximum effect is 280265 nm

m The antimicrobial effect of UV light is
on the nucleic acids

= Surface microbial counts on mackerai
reduced by 2.3 logs with 300 mWsicm?

New Technologies for Juice
Processing

m LV light has been used to reduce E. coli
O157:HT in apple juice.

w A reduction of 3.81 logs was seen with
a dose of 8,402 to 61,005 uWs/om?

= Use of UV will not be suitable for cloudy
juices or beverages with suspended
particles such as crange juice

V2



New Technologies for Juice
Processing
w Uitra-High Pressure (UHP) is being
commercial used in the US and Japan.
w it offers the advantage of having
achieved a 5 log reduction without
thermal processing

New Technologies for Juice
Processing

5 W
HIMPA. | Bar=Alm. [Psi :mm&&
4 1000 [14500 —

2000 |29.000

3000 |43500

4,000 |58.000

5000 |72500

6,000 17,000
7.000 101,500

— Mo fid shewr {no homoganization sffect)
kmaps Wexture

— No temperature change of procuct- fow
SNBIgY use, less paciaging- side effects

)



New Technologies for Juice
Processing

= UHF advantages:
- Pressure trunsmission is instantaneous
and uniform
- irsactivation mechanism is presswre based-
iow energy process, no formation of new
chemical compourds

- Ho disruption of covalent borwis- flaver and
nutriontion maintained

New Technelogies for Juice
Processing

New Technologies for Juice
Processing
+ 0 l
L = |
RE - i \‘ E
i 1. § Sioplon Wtk ¥
158008 o R e ot
B \ e
A ey
+ 008 . B9
=y e B
¢ ® Mn-::m b =




New Technologies for Juice
Processing

New Technologies for Juice
i mJoint venture with University of Florida
¢ and Air Liquide has resulted in new
method to get 5 log reduction with GO,

13!



New Technologies for Juice
Processing

= Aseptic processing and packaging is
now available with many new package
opporiunities

= Barrier properties of plastics has
improved to make juice packaging
possible

= Consumers are demanding more
convenient package designs

Aseptic Packaging Systems

Aseptic Metal Can Systems

m Dole Asepfic

—~ 5500 F Steam heats cans o 435F
~Cangizesfrom 450 96 Oz,

— Filling speeds from 30 to 450 cpm

— Approximately 41 systems in the UBA

-



Brick Style Ascptic Systems

w Steriized with H,0,

m Can be Rol Stock of fed

Evergraee 3A Aveplic

Brick Style Aseptic Systems

w Tefra Pak Family of Filers




Brick Style Aseptic Systems

m Tetra Pak

= Combibloc

m Fuji- Evergreen
m Evergreen SA

Evergreen SA

Plastic Cup Aseptic Fillers and
Their Sterilization Methods

m Metal Box  (H202)

Plastic Cup Aseptic Fillers

m Bosch
—-Form-Fill-Seal  Servac 78AS
- 440 cpm or 1680 (creamers)

y 3.8/



Pouch Aseptic Fillers

# Packaging Materials sterilized by H202
= Machinery sterilized by steam

m Fill volumes from 30z, to € RRers

. = Line speeds up to 120 bags/ minute

4



Bag-In-Box Aseptic Fillers

» Scholle

= Ligui-Box

® Fran Rica

w Astepio

® Intasept

n Rossi-Catelli

Bag-In-Box Aseptic Fillers

» Packaging sterilized ofi-iine with gamma
irradhation

& Sizes range from 1 galion to 300 galions

» Aseptic Drums are also filled with this
type of equipment {55 gallon)

Bag-In-Box Aseptic Fillers

10



Aseptic Bottle Fillers

o Swsild Sencozri
= Serec
w Krones w Shork
5_: ® Tetra Pak/ Cateli
" m Procomac = Tucherhegen
Aseptic Bottle Fillers
: m Variety of botite materials

- m Sterilization by H202, Oxonia, Paracetic
- acid, sterile forming or steam
= Fastest growing section of aseptic filer
miarket

= Aseptic allows lighter weight bottles

11

e |



Aseptic Bottle Fillers

Procomac ascptic bortle
filler, sterilized with
Oonin

Aseptic Bottle Fillers

m Hotties can be preformed or made just
prior to filling -

Aseptic Bottle Fillers

m Sterility is maintained during forming for
_Sasib, Rommelag, Stork Amsterdam

@

12



FDA Consumer: Critical Controls for Juice Safety Page 1 of 4

U.S. Food and Drug Admiaistration
FDA Consumer
Sepiember - October 1998, revised May 1999

Critical Controls for Juice Safety

by Carol Lewis

thirst with these and other fruit and vegetable juices, and the vast majority of those juices are not
only healthy but safe. Very rarely, however, juice can turn dangerous.

Such was the 1996 case of a 16-month-old child in Colorado who died of heart danage and kidney
failure after drinking contaminated apple juice. In another 1996 case involving contaminated apple
juice, 3 1/2-year-old Amanda Berman of Chicago was hospitalized for 24 days. In both cases, the
apple juice was unpasteurized and the culprit was E. coli 0157-H7, the same microbe that claimed
the lives of four children during a 1993 outbreak from undercooked hamburger.

This strain of E. coli, according to the national Ceaters for Disease Control and Prevention, is the
most worrisome food-related threat to public health. Unfike other food-borne pathogens, E. coli
0157:H7 has no margin for error. It takes only a microscopic amount to cause serious illness or
even death. In fact, CDC estimates that E. coli 0157:H7 bacteria are responsible for at least
20,000 cases of severe food-borne illness in the United States each year.

Because certain food poisoning outbreaks have been traced to fresh juices that were not
pasteurized or otherwise processed to eliminate harmful bacteria, the Food and Drug
Administration proposed in April measures to reduce the risk of iliness from disease-cansing
microbes in unpasteurized fruit and vegetable juices.

HACCP-A Tried and True Measare

Traditionally, industry and regulators have depended on spotchecks of manufacturing
establishments and random sampling of final products to ensure safe foods. While these inspections
provide a genersl picture of circumstances at the time, little is known about conditions before and
after the inspections, as well as beyond the facility, which can all have a bearing on the safety of the
finighed product.
A 1997 study by FDA's Center for Food Safety and Applied Nutrition found that while
contamination of juice prodicts most likely ocours during the growing and harvesting of the raw
product, it may occur at any point between the orchard and the table. Therefore, FDA's proposed
regulations will require juice processors to implement a Hazard Analysis and Critical Control Point
(HACCP) plan that addresses all points of production.
HACCP is a science-based systemn designed to prevent, reduce or eliminate hazards in food
products through appropriate controls during production and processing. Key components of the
system include:

« identifying potential problems that could cause food to be unsafe to eat

» establishing and monitoring targeted control points to minimize such problems

http://vm cfsan.fda. gov/~dms/fdjuice html 07/16/2000
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» documenting the results.

In addition to a number of U.S. food companies already using individually tailored HACCP
systems in their manufacturing processes, systems are also in place in Canada and in other

countries.

"Since 1973, there have been no reported cases of botulism in foods processed under FDA's low-
acid canned foods regulations, which is baséd on the HACCP principle,” says Shellee Davis, a
consumer safety officer with FDA's Office of Plant and Dairy Foods and Beverages. "We think an
adequate HACCP program is an effective way to ensure that juices are safe as well." A summary of
the 1997 study is available on the FDA Website.

Warning Label Required

In addition to HACCP, a warning is now required on unpasteurized juices, This warning, part of
the April proposal, was published as a final rule on July 8.

The waming label must be visible on the information panel or on the principal display panel of the
containesr’s label and must read: "WARNING: This product has not been pasteurized and, L
therefore, may contain harmful bacteria that can cause serious illness in children, the eiderly, and é
persons with weakened immune systems.” For apple juice or apple cider, the warning statement is

required beginning Sept. 8. For all other unpasteurized juices, the effective date is Nov. 5, 1998,

"The new labeling is only intended to be an interim measure {because] we have proposed a 3-year
phase-in period for processors to implement their HACCP programs," says LeeAnne Jackson,
Ph.D., a science policy analyst with the Center for Food Safety and Applied Nutrition's executive
operations staff. "Large manufacturers will be given one year while small and very small businesses
will be given two and three years, respectively,” she added.

FDA received requests from several manufacturers of fresh citrus juice for additional time, beyond
the Nov. 5 compliance date for the warning statement requirement, to permit such firms to.develop
and validate procedures that will achieve the 5-log reduction. In consideration of these requests
and the confusion among juice manufacturers as to how FDA expects the 5-log reduction to be
achieved, as well as other information from some juice manufacturers in identifying effective
mechanisms for pathogen reduction, FDA developed a two-part strategy to address these

First, the agency announced in the Oct. 28, 1998, Federal Register two technical scientific
workshops to be held in November 1998 for the citrus juice industry. Second, in the same notice,
FDA announced a process by which individual manufacturers of citrus juices may request
additional time, beyond the Nov. 5, 1998, compliance date to implement a validated system of
control measures that achieves the required reduction in pathogenic microorganisms. Those
individual firms requesting additional time were allowed until July 8, 1999, to comply with the
wamning label final rule.

What Can Consumers Do in the Meantime?

FDA urges high-risk individuals--children, the eiderly, and those with weakened imnwne systems--
to drink only pasteurized juices. And while manufacturers were asked before the date in the
regulation to voluntarily place warning statements on the labels of juices that haven't been
pasteurized, the agency advises people to be aware that a product without a warning label at this
time might still be unpasteurized. A good rule of thumb for high-risk individuals, says FDA, is if
you cannot determine whether a product has been pasteurized, the best choice is to not use the
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product. Another choice is to bring the juice to a boil to kil amy possible harmfil bacteria.

The agency also advises consumers to be aware of the following symptoms commonly associsted
with food poisoning: diarrhes, abdominal pain, cramping, vomniting, fever, and headache. If you
have any of these symptoms, you should contact your physician immediately.

The Future of HACCP

New challenges arising from the growing size of the food industry and the diversity of products
and processes have prompted FDA to consider requiring HACCP regulations as a standard
throughout much of the remaining U.S. food supply. If adopted, the regulations would cover both
domestic and imported foods.

* Any process that helps eliminate contamination in our food and beverages is a positive sign,” says
Adam Berman, who also said his daughter Amanda, now 5, is recovering well from her illness. *I'd
like to think that there is no way we would forego or compromise any precautions necessary to
ensure safe foods."

Carol Lewis is a staff writer for FDA Consumer.

To Pasteurize or Not to Pasteurize

FDA is aware of the significant benefits of pasteurizing juice, as well as the reasons some
processors choose not to do so. Pasteurization is the process of heat-treating liquid or semi-liquid
foods to a temperature for a designated period sufficient to destroy certain disease or food-
spoilage bacteria. In the United States, 98 percent of all fruit and vegetable juices are pasteurized.
Still, some processors believe that pasteurization alters the flavor of a product and degrades its

The Center for Food Safety and Applied Nutrition found in its preliminary study that unpasteurized
juices accounted for 76 percent of contamination cases reported between 1993 and 1996. In
addition, the study concluded that ilinesses associated with unpasteurized juices tended to be more
severe than those associated with pasteurized products. Therefore, FDA believes that
pasteurization, or a comparable process that would eliminate or reduce the level of harmful
pathogens that can cause food-borne iliness, appears 1o offer an effective way to control the
significant hazards that have become a problem with juice.

~C.L

Not All Juices Are Created Equal

If you don't want to concentrate all your strength on choosing a juice, the information below will
help make the choice easier:

100% Pare or 100% Juice
Guaraniees only 100 percent fruit juice, compiete with all its mutrients. If it's not there, it's
not all juice.

"Cocktail,” "Punch,” "Drink,"” "Beverage”
Terms which signify diluted juice containing less than 100 percent juice, ofien with added
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sweeteners.

Fresh Squeezed Juice
Squeezed from fresh fruit. It is not pasteurized and is usually located in the produce or dairy
section of the grocery store.

From Concentrate
Water is removed from whole juice to make concentrate; then water is added back to

reconstitute to 100 percent juice or to diluted juice such as lemonade.

Not From Concentrate
Juice that has never been concentrated.

Fresh Frozen _
Freshly squeezed, and packaged and frozen without pasteurization or further processing. It
is usually sold in plastic bottles in the frozen food section of the grocery store and is ready to
drink after thawing.

Juice on Unrefrigerated Shelves
Shelf-stable product usuaily found with canned and bottled juices on unrefrigerated shelves
of your store. It is pasteurized juice, or diluted juice, often from concentrate, packaged in
sterilized containers.

Canned Juice
Heated and sealed in cans to provide extended shelf life of more than one year. ﬁ

~ClL.

Publication No. (FDA) 99-2324

—
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Food and Drug Administration
U, S. Department of Agriculture
National Advisory Committee on Microbiological Criteria for Foods

April 9, 1997

Recommendations on Fresh Juice

The Fresh Produce Subcommittee (FPS) of the National Advisory Commitiee on Microbiological
Criteria for Foods (NACMCF—the Committee) met in a drafting session the morning of December
18, 1996 to consider the safety of all juices in light of the information and discussion provided
during the December 16 and 17, 1996, open public meeting on Current Science and Technology on
Fresh Juices. The FPS risk conclusions were based on documented outbreaks of illness associated
with consumption of contaminated juices. These data were presented and discussed during the
open public meeting.

Many aspects affect pathogen control: agricultural practices; product handling; equipment used;
growing location, including produce obtained from below ground (carrots), on groond (e.g.,
drops), or from trees; pH; acidulants; method of processing; degree of animal contact;

refrigeration; packaging; and the distribution system. In determining the best control mechanisms it
is important to remember that the conditions for microbial survival differ from those for growth.

NACMCF conclusions:

1. The Committee concludes that while the risks associated with specific juices vary, there are
safety concerns associated with juices, especially unpasteurized juices.

2. The Committee concludes that the history of public heaith problems associated with fresh
Juices indicates a need for active safety interventions.

3. The Committee concludes that, for some fruit, intervention may be kmited to surface
treatment, but for others, additional interventions may be required.

4. The Committee recommends the use of safety performance criteria instead of mandating the
use of a specific intervention technology. In the absence of specific pathogen-product
associations, the committee recommends the use of Escherichia coli Q157H7? or Listeria

monocylogenes as the target organisms, as appropriate.

5. The Commiitee believes that a tolerable 1evel of risk may be achieved by requiring an
intervention(s) that has been validated to achieve a cumulative 5 log reduction in the target
pathogen(s) or a reduction in yearly risk of iliness to less than 103, assuming consumption
of 100 m! of juice daily.

performance criteria form the general conceptual framework needed to assure the safety of
juices. Control measures should be based on a thorough hazard analysis. Validstion of the
process must be an integral part of this framework.

7. The Committee recommends mandatory HACCP for all juice products. Implicit in this
recommendation is that plants have implemented and are strictly adhering to indusiry GMPs.
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8. The Committee recommends industry education programs addressing basic food
microbiology, the principles of cleaning and sanitizing equipment, GMPs and HACCP

9. The Committee recommends further study in the following areas:

o Research on the efficacy of new technologies and intervention strategies for safety.

o Research on the contamination, survival and growth of pathogens on produce with or
without breaks in skin, areas of rot, and within the core.

o Research on how produce becomes contaminated with human pathogens including the
refevant microbial ecology during production and processing of juice. In particular,
there is an urgent need for these types of studies on £. coli 0157:H7 in apple juice.

o Baseline studies on the incidence of human pathogens on fruits and vegetables,
particularly those used in juice processing.

o Research on labeling information needed for consumer understanding and choice of
safer juices and juice products.

On the basis of all the testimony presented at the December 16 and 17, 1996 public meeting, the

members agreed that there is a need to understand the differences among all juice and juice -
products, e.g. citrus vs. other. A significant problem identified by the Committee is that consumers  §(.
presently do not have a means to clearly differentiate between unpasteurized and pasteurized

products. Terms used to refer to juice products do not always have universal meanings, e.g. the

term "cider” is perceived to be an unpasteurized product whereas the term "juice” is often

perceived to be pasteurized.

Traditional heat treatments given to juices and juice products have been designed to achieve shelf
stability, to remove water (concentration) or other quality-related factors. These treatments,
commonly referred to as pasteurization, are greatly in excess of a process needed 1o inactivate
foodborne pathogens.

Because of the lack of sufficient data to evaluate the effectiveness of labeling statements for safety
interventions or to inform consumer choice, the Committee could not strongly endorse labeling as

an interim safety measure,

April 9, 1997

Transcripts of Public Meeting on Current Science & Technology on Fresh Juices (each about 400
Kbytes) 16 December 1996, 17 December 1996

Hypertext updated by mow/ear 1998-May-20
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second case, water used for rinsing came from a well that tested
pesitive for coliforms (Ref. #). In 1995 there was an outbreak in
Florida that was caused by Salmonella hartford in unpasteurized orange
juice {Ref. 9).

E. coli O157:H7 has been recognized relatively recently as a human
pathogen and has been a source of a number of outbreaks related to
juice. Thirteen and possibly 14 childrern had bloody diarrhea and
developed HUS in Toronto, Canada, between September 15 and 25, 1980.
The children's illnesses were associated with drinking fresh apple
juice. The children's stools were examined for entercpathogenic E.
celi, Campylobacter, Salmonella, Shigella, and Yerainia. None of these
organizsms were found. E. coli 0157:H7 is the suspected causative
organism. Conclusive testing for that organism was not done because E.
coli 0157:H7 was not recognized as a human pathogen before 1982 (Ref.
10%.

A 1991 E. coli 0157:H7 outbreak in szouthesat Massachusetis
conclusively showed that fresh-pressed unpasteurized apple juice can
transmit E. coli Ol57:H7 bacteria. In this ocutbreak, 23 individuals had
diarrhea, 16 had bloody diarrhea, and 4 developed HUS {Ref. 11}.

In Conpnecticut, a 1996 ocutbreak of E. coli Q157:B7 illness was
associated with drinking a particular brand of apple cider. There were
14 cases of illness {including 7 hospitalized), with 3 cases of HUS
associated with the ocutbreak {Ref. B}.

There was a small cutbreak of B. coli O157:H7 illnesas in Washington
State in 1996 that was related to apple cider made at a church event.
This outbreak occurred during the same time as the unpasteurized apple
juice cuthreak described in previous paragraphs. The apples were washed
in a chlorine scolution, but it was not reported how much chlorine was
used. Six people became ill, but no estimate was given on how many
people may have drunk the apple cider (Ref. 12}).

FDA's recall data alsc provide evidence of microbial hazards in
juice. There were B5 cases of illness in 1994 resulting in a recall of
orange juice that had fermented and contained Bacillus cereus and ypeast
{Ref. 13).

State investigations provide additional evidence of wmicrobial
hazards in juice. A 1589 outbreak in New York was caused by the
presence in crange juice of Salmonella typhi that originated from an
infected worker and
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resulted in 69 illnesses with 21 individuals hospitalized {Ref. 14).
The State of Washington reported that in 1993 one individual was
hospitalized from home-made carrot juice found to contain Clostridium
botulinum (Ref. 15). A 1953 Ohio outbreak caused by y=ast or some other
unknown toxicant in orange juice resulted in 23 illnesses (Ref. 16}. A
howe-made watermelon drink contaminated with Salmonella spp. caused
illness ir 18 individuals in a 1953 Florida outbreak {(Ref. 17). The
State of Colorado reported two outbreaks of gastreointestinal illness
from fresh squeezed orange junice at a mountain resort {Ref. 18). There
were food handlers that were 111 in both Colorado instances, and a
virus was suspected as the causative agent.

The evidence shows that certain juices have been the wehicle for
outbreaks of foodborne illnesses. Although fruit julce is acidic, and
thus would generally be considered to inhibit the growth of most
microorganisms, most juice-related outhreaks have been associated with

fruit juices,
B. Ilinesses From Nonheat-treatable Hazards

Illnessea that have been caused by harards that can not be reduced
to acceptable levels by heat treatments have also been assoclated with
juice. Tin in canned tomato juice caused illness in 113 individuals in
1965 (Ref. 19). S¢0il nitrate had resulted in a high nitrate content in
the tomatoes, and this high nitrate content accelerated detinning in
the cans. In 1984, 11 perscns became ill1 from consuming elderberry
juice prepared by staff of a religious/philosophic group that contained

bttp:/vm.cfsan fda.gov/~Ird/fi98424a btml 07/16/2000
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poisonous parts of the plant (Ref. 20). A 1990 guanabana 4{uice osutbreak
was caused by the presence of toxic guanabana seed material and caused
illness in nine individuals {Ref. 21}. A 1997 outhreak was caused by
tin in pineapple juice (Ref. 22}.

In 1992 an 18-month-old child with = blood lead level of 36
micrograms per deciliter ({<greek-m>g/dL) was found in a routine county
health department blood lead monitoring program. Investigation of this
incident by the county health department revealed that the only
significant source of lead exposure for this child was lead in imported
fruit juice packed in 12-ounce, lead-scldered cans (Ref. 23). Analysis
by the State health department of multiple flavors of the fruit juices
in lead-soldered cans available to the child found lead levels ranging
from 160 to 810 parts per billion (ppb). An exposure assessment
performed by the county health department estimated that the c<hild
consumed about three cans of these fruit juices per day and estimated
that the child's daily lead intake from these fruit juices was
approximately 600 <greek-m>g/day (Ref. 23}. As a result of this
incident, FDA anncunced an emergency action level of 80 ppb for lead in
fruit beverages (such as juices, nectars, and drinks) packed in lead-
soldered cans (58 FR 17233, April 1, 19%3). The agency subsequently
banned the use of lead~scldered cans {60 FR 33106, June 27, 19835).

Recalls als¢ provide evidence of nonheat-treatable hazards in
juice. In 1988 a fruit punch drink was recalled because of the presence
of tin caused by the acidity of the drink reacting with the tin coating
of the cans (Ref, 24). The product had been packaged in the wrong
container.

There were 10 recalls between 19%0 and 1995 for fruit juice orxr
beverages containing fruit juice because of the presence of food
ingredients that were inadvertently added to the product, not declared
on the label, or not suitable for the food. Food ingredients involved
with these recalls were natamycin {Ref. 25}, sulfites {(Ref. 26}, FD&C
yellow No. 5 {(Refs. 27 threugh 33), and salt {Ref. 34).

Five recalls between 1991 and 1997 were caused by improper
sanitation procedures or faulty equipment. In 1991 sodium hydroxide
from a clean~in-place system contaminated the caps of a citrus punch
drink {Ref. 35). In 1992 three perscns became ill, with 1 hospitalized,
from a sodium hydroxide sanitizing agent that got inte fruit drink
product containers during cleaning (Ref. 36). Inm 1383 cracks in a heat
exchanger allowed an orange flavored soft drink containing pear juice
to come in contact with copper pipe fittings and, thus, to become
contaminated with copper {Ref. 37}, In 1994 milk was found in orange
juice from filler lines that were not clsaned between milk and juice
production (Ref. 38). In 1997 the presence of an alkaline cleaning
solution in a berry juice caused gastrointestinal distress in sewveral
persons (Ref. 33).

Companies have recalled fruit drinks because pieces of glass or
plastic were found in their products. The presence of glass in products
is typically caused by the use of glass botrtles, which can chip or
shatter during the production process {Refs. 40 through 42). The
plastic was present from the company's practice of draping plastic bags
over the side of the bottle loading bin {Ref. 43).

One company recalled apple-prune juice and prune juice in 1396
because of unacceptable levels of lead (Refs. 46 and 47). The cause was
contaminated imported prune iuice.

In response to the establishment of wmaximum levels for patulin in
apple juice by several foreign governments, FDA initiasted a sampling
survey to determine the levels commonly found in domestic and imported
apple juice. Patulin may be present in juice made from moldy apples. In
March 1997 the agency found inordinately high levels of patulin in
apple juice from a processor in Washington State (Ref. 48}. The level
of patulin found in the preoduct was sufficient to pose a health hazard,
especially considering the fact that apple juice iz commonly used by
infants and young children {Ref. 49}. All affected products that had
left the plant had been used in the manufacture of fermented apple
cider. Patulin could not be detected in fermented product, and it was
assumed that the patulin was destroyed through the fermentation

process.
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Part 11

Department of Health and Human Jervices

Focod and Drug Administration

21 CFR Parts 120 and 101

Hazard Analysis and Critical Control Point (HACCP); Procedures for the
Safe and Sanitary Processing and Importing of Juice; Foed Labeling:
Warning Notice Statements; Labeling of Juice Products; Proposed Rules
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DEPARTMENT OF HEALTH AND HUMMAN SERVICES
Food and Drug Administration
21 CFR Part 120

RIN 0S10-AA43
Docket No. 97N-0511

Hazard Mnalysis and Critical Control Point (HACCP}; Procedures
for the Safe and Sanitary Processing and Importing of Juice

AGENCY: Food and Drug Administration, HHS.

ACTION: Proposed rule.

SUMMARY: The Food and Drug Administration (FDA} is proposing to adopt
requlations to ensure the safe and sanitary processing of fruit and
vegetable juices and juice products. The proposed regulation, if
adopted, will mandate the application of Hazard Analysis and Critical
Control Point {HACCP) principles to the processing of these foods.
HACCP is a preventive system of hazard control. FDA is propoaing these
regulations because there have been a number ¢f outbreaks of illneas,
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including some directly affecting children, associated with juice
products and because a gsystem of preventive control measures is the
most effective and efficlent way to ensure that these products will be
safe. Elsewhere in this issue of the Federal Register, FDA is
publishing a warning label propesal for packaged juice.

DATES: Submit written comments by July 8, 1998. For information on the
proposed compliance dates for small businesses and very small
businesses see the Supplementary Information section of this document.

Submit written comments on the information cellection requirements
by May 26, 1994,
ADDRESSES: Submit written comments to the Dockets Management Branch
{HFA~305), Food and Drug Administration, 12420 Parkliawn Dr., rm. 1-23,
Rockville, MD 20B57. Submit written comments regarding information
collection to the Office of Information and Regulatory Affairs, Office
of Management and Budget, New Executive Office Bldg., 725 17th sSt. NW.,
rm. 10235, Washington, DC 20503, Attention: Desk Officer for FDA,

FOR FURTHER INFORMATION CONTACT: Shellee A. Davis, Center for Food
Safety and Applied Nutrition (HFS-306), Food and Drug Administration,
200 € St. SW., Washington, DU 20204, 202-205-4681.

SUPPLEMENTARY INFORMATION:
The agency proposes to make any final rule based upon this proposal

effective 1 year after its date of publication in the Federal Register.
However, by its terms, the final rule will not be binding on small
businesses as defined in proposed Sec. 120.1(bk} {1} until 2 years after
the date of publication of a final rule in the Federal Register; and
for very small businesses as defined in propesed Sec. 120.1(b}) (2}, the
final rule will not be binding until 3 years after the date of its
publication in the Federal Register.

I. Concerns With Juice

A. Microbial Outbreaks

The Seattle-King County Department of Public Health and the
Washington State Department of Health reported on Gotober 30, 1886, an
outbreak of Escherichia coli O137:H7 infectiong epidemiclogically
associated with drinking a particular brand of unpasteurized apple
juice, or juice mixtures containing unpasgteurized apple juice,
purchased from a coffee shop chain, grocery stores, and other locations
{Ref. 1}. A case was defined as hemolytic uremic syndrome {(HUS) or a
stool culfure yielding E. c¢oli 0157:H7 in a person who became i1l after
September 30, 1336, after drimking the particular brand of juice within
10 days before illness onset. There were at least 66 cases of illness,
with 14 cases of HUS and the death of one c¢hild, asgssociated with this
outbreak {Ref. 2). Cases occurred in British Columbia, California,
Colorado, and Washington. E. coll 0157:H7 isolates cultured from a
previously unopened container of the particular brand of apple juice
had a deoxyribonucleic acid (DNA) "~ “fingerprint!' pattern {(restriction
fragment length polymorphism) indistinguishable from case-related
iselates (Ref. 1).

Various juices have been documented as vehicles for causing
outbreaks from microcrganisms. A 1967 outbreak from contaminated water
added to orange julce concentrate affected approximately 5,200 persons
and was caused by an unidentified virus and possibly other contaminants
{Refs. 3 and 4). About 300 people became ill from Salmonella
typhimuriuvm in cider made from apples, including some that had been
picked up from the ground in an orchard fertilized with manure, in a
1874 sutbreak in New Jersey {(Ref. 5}. A 1991 cutbreak of Vibrio
cholerae was associated with coconut milk contaminated during
mamufacturing in Thailand {(Ref. 6). There have been two Cryptosporidium
outbreaks related to drinking apple cider, the first in Maine in 1593
and the other in New York State in 185%6. In the first case, the apples
used for cider came from trees near a cow pasture {(Ref. 7), and in the
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Therefore, as the foregoing discussion reveals, the evidence
demonstrates that juice and juice beverages are susceptible to chemical
and physical hazards as well as microbjological hazards.

€. Underreperting

There is wide agreement that the laboratory-confirmed cases from
outbreaks and recalls understate the actual number of juice-related
cases, but no consensus exists on the size of the understatement.
Individuals may not manifest all symptoms or have severe encugh
symptoms to necessitate medical attention. Medical personnel may simply
treat an individual's symptoms without determining the underlying
cause. The laboratory-confirmed cases only represent those cases where
individuals sought medical attention, and where medical personnel
performed the necessary testing and reported the case to a government
agency.

While the actual number of juice-related illnesses is unknowm, FDA
has derived an estimate of the total number by multiplying the average
number of laboratory-confirmed cases by factors that account for under-
reporting. The factors are based on the relationships between annual
outbreak cases and published estimatea of the number of foodborne
illnesaes. For example, using these adjuatment factors, it iz estimated
that the average 16 annual laboratory-confirmed cases of Salmonella
represents 4,900 to 7,600 actual cases (Ref. 50). For E. coli 0157:87,
an average 22 laboratory-confirmed cases per year may actually
represent 2,200 to 4,300 total juice-related cases (Ref. 50}.
Therefore, the agency assumes that the
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actual pumber of jillnesses from the ocutbreaks described in sections I.A
and 1.B of this document is much greater than the confirmed number of
illnesses. (For a more complete discussion of these sstimates, see the
agency's preliminary regulatory impact analysis and Ref, 50}

D. Pesticides

Pesticides are usually applied to plants to combat insects, plant
diseases, and weed growth to assist in the growth of the fruit or
vegetable. A food is considered adulterated under section 402 (a) {2) (B}
of the Federal Food, Drug, and Cosmetic Act {the act} {21 U.S.C.
342{a) {2} {(B) if pesticide residues are present above the Enviromsental
Protection Agency (EPA) established tolerances, or if EPA has not
established a tolerance for use of the pesticide on the particular
plant. FDA annually monitors a wide variety of foods for pesticide
residues,

In 1994 FDA sampled 1,411 domestic fruits and fruit products,
including apple juice and other fruit juices, for pesticide residues
and found that less than 1 percent were viclative for being over
tolerance and less than 1 percent were violative for having ne
tolerance {Ref. 51). FNone of the 122 samples of applie juice or 44
samples of other fruit juices were violative., Out of 1,795 samples of
domestic vegetables and vegetable products tested, FDA found that less
than 1 percent of samples were over tolerance, and that 2 percent were
violative for having no tolerance.

FDA alsc tested 1,540 imported fruits and fruit products in its
1994 pesticide residue monitoring program. Less than 1 percent of the
items tested were over tolerance and 3 percent were viclative for
having no tolerance. None of the 110 fruit juices sampled were
viclative. The agency sampled 2,460 jmported wvegetables and vegetable
products and fournkd that less than I percent were viclatiwve for being
over tolerance and 4 percent for having no tolerance.

In its 1995 pesticide monitoring program FDA found less than 1
percent of 1,437 samples of domestic fruits and fruit products to be
viclative for being over tolerance and 1 percent to be violative for
having no tolerance (Ref. 52). Of the 110 apple juices and 22 other
fruit juices sampled, only a single apple juice sample was found to be

http:/Avm. cfean fda gov/~Ird/fr98424a html 07/16/2000
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vioclative, because of the presence of a pesticide with no established
tolerance, Analysis of 1,585 samples of domestic vegetable and
vegetable product produced results similar to the results found in
1994, i.e., less than 1 percent of samples were over tolerance, and
approximately 2 percent were violative because there were nc tolerances
for the pesticide residues that FDA found.

The agency sampled 1,757 imported fruits and fruit products for
pesticides in 1993 and found that less than 1 percent were violative
for being over tclerance, and that 3 percent were violative for having
no tolerance, Of the 19 apple juices and 52 other fruit juices tested,
Z apple juice samples were vioclative because they contained pesticides
for which there were no established tolerances. The agency sampled
2,535 imported vegetables and vegetable products and found that 1
percent were viclative for being over tolerance, and that 3 percent
were violative for having pesticide residues for which there was no
tolerance. Some of these samples contained both residues over tolerance
and residues with no tolerance,

Although there are no documented outbreaks caused by unlawful
pesticide residues, chronic exposure to pesticide residues that do not
conform to EPA tolerances increase risks to the public health.
Therefore, Juice processors must determine whether the possible
presence of unlawful pesticide residues is a hazard that is reasonably

likely to ocour.
E. FDA's Public Meeting ﬁ

As a result of the October 1956 apple juice ocutbreak from E., coli
0157:H7, FDA held a public meeting on December 16 and 17, 13996
{hereafter referred to as the juice meeting) (see notice of meeting (61
FR 60250, November 27, 198€}), to review the current science, including
technological and safety factors, relating to fresh juices and to
consider measures necessary to provide safe fruit juices to the public,
Interested persons were given until January 3, 1997, to submit written
comments on the notice. Cn January 2, 1997 (62 FR 102}, FDA extended
the comment period to February 3, 1997, in response to several requests
for an extension.

The purpose of the juice meeting was to provide a forum for an
information exchange on current industry practices Ffor the production
of juice products and on developments in the science underlying the
production of safe juices. Experts from industry, academia, and the
requlatory and consumer sectors presented information on illnesses and
the epidemiology of outbreaks arising from contaminated juices;
concerns about emerging pathogens; the E, coli 0157:H7 cutbreak in
October 1996 caused by contaminated apple juice; procedures for
processing juices; and new and existing technology to remove or .
decrease the number of pathogens or other contaminating microorganisms, ﬁﬁ’
Time was available for guestions and comments from all attendees.

The meeting provided an opportunity to: (1) Consider how FDA's
regulatory program for fresh juice and juice products should be
revised, {2} discuss and exchange information on relevant safety issues,
{3) to identify research needs where appropriate, {4} consider whether
additional consumer education is neceagary, and (5) conszider whether
other measures are needed to reduce the risk of future outbreaks of
illness from juice.

FDA received over 180 comments from industry {with a number of
these describing themselves as small businesses}, consumers, consumer
organizations, trade organizations, sclentific/technical companies,
academic institutions or organizations, State agencies, a local
government agency, and members of Congress. Although most of the
comments concerned apple juice specifically, many comments pertained to
juices in general, and some referred only to citrus juices. Most
comments were concerned with changes in processing to improve the
safety of juices. Among the changes suggested were requiring
pasteurization of juices, requiring HACCP, or establishing current good
manufacturing practices (CGMP's}) in juice processing. The agency has
attempted to address the cotments made at the meeting or submitted in
response to the Federal Register notice in this proposal. If there are
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any significant concerns that the agency has not addressed, these
concerns should be brought to the agency's attention in comsents on
this proposal.

The Fresh Produce Subcommittee (FPS) of the National Advisory
Coomittee on Microbiological Criteria for Foods (NACMCF) attended the
public meeting. The FPS met after the public meeting and made
recommendations to the NACMCF, The HACMCF subsequently met to discuss
the issues that were raised at the meeting. Based on information that
was presented at the meeting and on the FPS's expertise, the full
HACMCF made several recommendations (Ref. 53). The NACMCF stated that
thers are many aspects that affect pathogen control, such as
agricultural practices; product handling; equipment uaed; growing
location, including produce obtained from below ground {carrots), om
ground {e.g., tree drops}, or picked from trees; pH; acidulants; method
of processing; degree of animal contact; refrigeration; packaging; and
the distribution system. It stated that, in determining the best
control mechaniams, it is important to remember that the conditions for
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microbial survival differ from thoese for growth. The NACMCF recognized
that, while the risks associated with speclific juices vary, there are
safety concerns associated with Jjuices, especially unpasteurized
juices.

The NACMCF concluded that: {1} The history of public health
problems aasociated with fresh juices indicates a need for active
safety interventions, and {2) for some fruit (e.g., oranges}, the need
for intervention may be limited to surface treatment, but for others,
additional interventions may be required {e.g., pasteurization of the
juice}.

The NACMCF recommended te FDA the use of safety performance
criteria instead of mandating the use of a specific intervention
technology. In the absence of known specific pathogen-product
associations, the NACMCF recompended the use of E. coli O157:H7 orx
Listeria monocytogenes as the target organism, as appropriate. This
recommendation was based on the premise that these organisms are two of
the most difficult to control {(i.e., by juice acidity or heat
lethality), and that, by controlling them, other pathogenic organisms
will likely be controlled. The NACMCF suggested that a tclerable level
of risk may be achieved by requiring Iinterventions that have been
validated to achjeve a cumulative 5 log reduction in the target
pathogen or a reduction in yearly risk of illness to less than
10<8UP>-5</SUF>, assuming consumption of 100 milliliters (mL} of juice
daily.

In addition, the NACMCF stated that HACCP and safety performance
criteria should form the general conceptual framework to ensure the
safety of juices, and that control measures should be based on a
thozrough hazard analysis. The NACMCF also stated that validation of the
process must be an integral part of thix framework. The NACMCF
recommended mandatory HACCP for all juice products, amnd that processors
should implement and strictly adhere to industry CGMP's. The NACMCF
also recommended industry education programs addressing basic food
microbiology, the principles of cleaning and sanitizing equipment,
CGMP*'s, and HACCP.

The HACMCF recommended further study in several areas:

{1) The efficacy of new technologies and intervention strategies
for safety;

{2} The contamination, survival, and growth of pathogens on produce
with or without breaks in skin, with or without areas of rot, and
within the core:

{3) How produce becomes contaminated with human pathogens,
including the relevant microbial ecolayy during production and
processing of juice. In particular, the NACMCF stated that there is an
urgent need for these types of studies on E. coli 0157:H7 in apple
juice;
(4) The baseline incidence of human pathogens on fruits and
vegetables, particularly on those used in juice proceasing; and
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{5} Labeling information needed for consumer understanding and
choice of safer julces and juice products,

On the basis of all the testimony presented at the December 16 and
17, 1996, meeting, the NACMCF agreed that there is a need to understand
the differences among all juice and juice products (e.g., citrus versus
other}. A significant problem identified by the NACMCF is that
consumers presently do not have a means te clearly differentiate
between unpasteurized and pasteurized products, and that terms used to
refer to juice products do not always have universal meanings. For
example, the term ~“cider'' is perceived to be an unpasteurized product
whereas the term " “juice'' is ¢ften perceived to be pasteurized.

The NACMCF alsoc stated that traditional heat treatments given to
juices and juice products have been designed to achieve shelf
stability, to remove water {i.e., concentration}), or to affect other
quality-related facteors, and that these treatments, commenly referred
te as "'pasteurization,'’ are greatly in excess of a process needed to
inactivate foodborne pathogens.

Because of the lack of sufficient data to evaluate the
effectiveness of labeling statements as safety interventions or to
inform consumer choice, the NACMCF stated that it could not strongly
endorse labeling as an interim safety measure.

Although the NAUMCF did not endorse labeling as an interim safety
measure, elsewhere in this issue of the Federal Register FDA is
proposing interim labeling measures for packaged juice. The agency sets
forth its reasons for propesing to adopt these measures in that

proposal.

II. Consideration of How to Address Problems

A. Current Regulation of Juice

FDA has established labeling regqulations and standards of identity
for a number of juices. 21 CFR 101.30 pertains to percentage juice
declaration for beverages that contain fruit or vegetable juice. Common
or usual name regulations for nonstandardized beverages that contain
fruit or vegetable juice are found in 21 CFR 102.33. Standards of
identity are found in part 146 (21 CFR part 1486) for a number of fruit
juices and beverages and in part 156 (21 CFR part 156) for tomato
juice, The standard of identity for pasteurized orange juice
{Sec. 146.140} states that ' “The corange juice is so treated by heat as
toe reduce substantially the enzymatic activity and the number of wviable
microorganisms,'® Pasteurized orange juice must be labeled as such.

In the 1987 Food Code, FDA articulated its policy regarding
unpasteurized apple juice (Ref. 54). The code states that food
establishments (e.g., nursing homes) that serve apple juice, apple
cider, or other beverages that contain apple juice to segments of the
population that are highly susceptible to disease (e.g., the elderly)
should serve juice that has been pasteurized or that is in a
commercially sterile, shelf-stable form, in a hermetically sealed

container.
B. The Current Inspection System

Juice processors, like other food processors, are subject to
periodic unannounced, mandatory inspection by FDA. This inspection
system provides the agency with a picture of conditions at a facility
at the time of the inspection. However, assumptions must be made about
conditions at the facility before and after that inspection, as well as
about important factors beyond the facility that have a bearing on the
safety of the finished product. The reliability of these assumptions
over the intervals between inspections can create questions about the
adequacy of the system.

FDA's inspections are based, in part, upon its regulations on CGMP
in the manufacturing, packing, or holding human food in part 110 {21
CFR part 11Q). For the most part, these regulations set out broad
statements of general applicability to all food processing on matters
such as sanitation, facilities, egquipment and utensils, processes, and
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controls. HACCP-type controls are listed as cne of several options
available to prevent food contamination {Sec. 110.80{b}{13)(i}}, but
they are not integral to the controls outlined in the regulaticns.

The inspection and surveillance strategies that FDA uses ascertain
a manufacturer’s knowledge of hazards and preventive control measures
largely by inference {i.e., based on whether a company’s prodacts are
in fact adulterated, or whether conditions in a plant are consiatent
with CGMP}. It is the manufacturer's responsibility to ensure that its
products are in compliance with the act. However, in the face of new
pathogens, such as E. coll C157:H7, and the risk of illness associated
with these pathogens, especially for children, the elderly, and
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the immunocompromised, FDA tentatively concludes that, at least for
juices, new measures to control microbial, chemical, and physical
hazards are necessary to ensure that finished products comply with the

act's standards.

C. Alternatives

Comments from the juice meeting suggested several alternatives to
ensure that juice products are safe. These alternatives are discussed
in sections II.C.1 through II.C.6 of this document along with their
impact on the current situation with juice.

1. Increased Inspection
Continuous visual inspection of juice production is not a viable

alternative because faw hazards associated with juice are detectable
through visual inspection.

Another possibility is to direct significant additional resources
toward increasing the freguency of FDA's inspection of juice
manufacturers, as well as increasing the agency's sampling, laboratory
analysis, and related regulatory activities with respect to these
products. While many samples of domestic and imported julice products
are collected each yvear for analysis in FDA laboratories, and this
sampling is designed to represent a broad range of products and to
target known problems, the product sampled represents only a amall
fraction of the total poundage of the juice products consumed in this
country. Substantially more expenditures would be needed to increase
laboratory analyses to statistically significant levels.

Even if the funds for increased FDA inapection and increased
sampling and analysis were available, thia approach alone would not
likely be the best way for the agency to spend its limited resources to
protect the public health. Reliance on end-product testing involves a
certain amount of inefficiency and enormous sample sizes and testing on
2 lot-by-lot basis are necessary to overcome that inefficiency.
Therefore, this option has significant limitations.

Some comments from the juice meeting stated that juice safety would
be improwved through more local/State inspection rather than Federxal
inspection.

FDA agrees that more local/State inspection would help to ensure
the safety of juices, particularly where because FDA lacks
jurisdiction, there is nc connection between the juice products and
interstate commerce. However, FDA is not in a position to mandate that
State and local regulatory agencies conduct additional inspections with
their limited rescurces. Further, FDA cannot mandate that a State
ensure that a firm is complying with FDA's regulations. Therefore,
increased local/State inspection for juice is not an option upon which

FDA can rely.

2. CGMP's
Many comsents from the juice meeting urged the implementation of

industry CGMP's or sanitation standards to increase the safety of
juices. Same comments provided State rules, model COMP's, or sanitation
guidelines for FDA's consideration. Other comments stated that there is
a need for more industry education on sanitation and hygiene.

CGMP regulations have a twofold purpose: {1} To provide guidance on
how to reduce insanitary manufacturing practices and on how to protect
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against food becoming contaminated, and {2} to set out objective
requirements that enable industry to know what FDA expects an
investigator to find when he or she visits a food plant (51 FR 22438 at
22459, June 19, 1986). CGMP's consist generally of broad statements on
sanitation, facilities, equipment and utensils, processes, and controls
that are of general applicability to food processing. Therefore, FDA
issuance of CGMP's for juice would be an approach that could aszsist
manufacturers in the production of safe juices.

FDA encourages the juice industry to use CGMP's tc help ensure the
safety of their juices. As stated previously, the NACMCF recommended
that processors implement and strictly adhere to industry CGMP's.
However, the use of CGMP's alone may not be adequate tc ensure that
juices are safe because of the broad based nature of CGMP's. CGMP's are
directed at plantwide operating procedures and do not concentrate on
the identification and prevention of food hazards. Therefore, the
agency tentatively concludes that CGMP's, although useful, will not be
adeguate, without additional measures, to ensure the safety of juices,
3, Mandatory Pasteurization

The majority of the comments from the juice public meeting
pertained to pasteurization of juice. A number of comments urged FDA to
mandate pasteurization or other equivalent treatment of fruit juice to
ensure its safety. One person who commented reported that customers of
biz apple cider had not complained about a difference in flaver when he
implemented pasteurization. One comment requested a4 2-year grace period
for small businesses before implementation if pasteurization were to be
required. Another suggested that pasteurization be required for apple
cider only if CGMP's and HACCE fail. One comment suggested that
pasteurization be required only for apple juice, because of the
difficulty in cleaning apples as compared to other fruits.

However, most corments opposed mandatory pasteurization of juices
because of: (1) The expense of pasteurization equipment, (2} preference
by some consumers for the flavor of unpasteurized over pasteurized
juice, (3) the safety record of juices, and (4] degradation of
nutritional value from heat treatment. Many comments from small
businesses claimed that they would be forced to close their operations
if pasteurization were required. Some comments alsoc stated an economic
need for the use of dropped apples { "drops’'}), with one recommending
the use of only hand-picked {rather than machine-picked} drops. Other
comments stated that the use of drops should be prohibited, at least in
unpasteurized juices.

FDA is aware of the significant safety advantages of pasteurizing
juice as well as of the reasona that some processors choose not to
pasteurize their products. Pasteurization is a heat treatment used to
kill the wvegetative forms of specific bacteria in liquid or semi-liquid
food products. Pasteurization is an effective and proven technology to
ensure that juice does not contain pathogens. However, there may be
other methods that are squally effective. Thus, the NACMCF recommended
the estaklishment of safety performance criteria for sppropriate target
organisms rather than the establishment of a specific¢ intervention
technology. The NACMCF stated that safety performance criteria would be
most effective.

For example, whele oranges with an intact skin may be processed so
that pathogens on the surface of the fruit are destroyed. Because
pathogens are not reasonably likely to be present in the interior of an
orange, surface treatment could be adequate to ensure the safety of the
juice. This example illustrates that if FDA were to mandate
pasteurization, such action could have the effect of limiting the
development of new technologies that are as effective as pasteurization
in particular circumstances but less intrusive and less expensive.

Therefore, the agency tentatively concludes that relying on safety
performance criteria, as recommended by the KRACMCF, is an approach
preferable to pasteurization. However, if the use of safety performance

criteria
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does not significantly decrease the number of micrebial cutbreaks

o rd 7% e T % i rwyrs 4 & . bLa. 3

Nt B YaTaVal

e fef



.- JCFSAN Federal Register 63 FR 20449 April 24, 1998 -~ Hazard Analysis Critical Co Page 11 of 69

caused by juice, the agency may conasider adopting a regulation that
mandates pasteurization.

The agency disagrees with the comments that stated that it should
require that apple juice be pasteurized because apples can be difficult
to clean. FDA recognizes that pastuerization is a process that has been
validated to meet NACMCF's recommendations. Manufacturers may be able
to use other technolegies and practices provided that their process is
validated to achieve a 5-log reduction in the target pathogen.
Therefore, reliance on safety performance criteria is a better long-
term approach because it provides for the development of new
technologies.

A number of comments at the juice meeting urged FDA to considex
alternatives to pasteurization to incresase the safety of juices.
Alternatives suggested by the comments included extreme isostatic
pressure, high pressure sterilization, ultra short time-heat exchanger
processing, chmic heating, aseptic packaging, medified atmosphere
packaging, ultrafiltration, high temperature and high pH adjustment of
wash-water, ultrahigh hydrostatic pressure, electric pulses,
electromagnetic field, pulsed light, ultravieclet (UV) water treatment,
UV treatment with photoreactivation, electron beam aterilization,
irradiation, ozonated water treatment, microbioclidal additives
(benzoate, sorbate}, and pH adjustment. The comments recommended that
sanitizers or ingredients for washes include use of chlorine, chlorous
acid, chlorine with emulisifiers, trisodium phosphate, peroxyacetic
acid, peracetic acid, or dimethyl dicarbonate.

The agency agrees that there may be a number of agents that can
reduce the number of microorganisms present in juice. As the NACMCF
recompended, a tolerable level of risk may be achieved by interventions
that have been validated to achieve a cumulative 5 log reduction in the
target pathogens or a reduction in yearly risk of illness to less than
10<SUP>5</8UP>, assuming consumption of 100 mL of juice daily.
However, the NACMCF did not specify the manner in which this risk
reduction should be accomplished, only the target that must be reached.
In section IV.M of this document the agency will discuss its proposed
approach as to how this performance standard will apply to juice.

4. Labeling

A number of comments suggested that labeling to distinguish
pasteurized from unpasteurized juice would enable consumers to make an
informed choice. One of the comments requested warnings to those " “at-
risk,'' one urged the publication of warnings in the newspaper, and
another wanted labeling with no warning. Rather than labeling, one
comment suggested point of sale information. One comment urged FDA not
to require labeling to distinguish pasteurized from unpasteurized
Fuices.

The NACMCF recommended research on labeling information needed for
consumer understanding and choice of safer julice products. The NACMCF
concluded that, while the risks associated with specific juices wvary,
there are safety concerns associated with juices generally, especially
unpasteurized juices.

Labeling whether a product is pasteurized or unpasteurized is
useful infermation that the agency encourages processocora to place on
labels. However, such labeling would not inform purchasexs of
unpasteurized product that children, the elderly, and the
immunocompromised are “at-risk'' from consuming the product. Without
effective consumer education, the label atatements "~ “pasteurized®'' amd
““unpasteurized'® are likely to have relatively little meaning to
consumers and could even cause confusion because some consumers might
select unpasteurized juice, considering it more ~“"healthy'’' becauss it
is less processed. Finally, a labeling requirement that focuses only on
whether a product is pasteurized or unpasteurized does not take into
account technologies other than pasteurization that are adequate to
control pathogens, and, thus, such a requirement could be viewed as
restricting the development of new technologies.

The agency outlined interim measures in a notice published August
28, 1997 (62 FR 45593), and elaswhere in this issue of the Pederal
Register, FDA iz issuing a proposal on labeling for packaged juice.
These labeling measures attempt to provide information on the risks
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that juice that has not been processed to contrel for pathogens poses
to children, the elderly, and the immunocompromised. The agency is
propesing that the labeling measures be superseded when these juice
products are processed under adegquate HACCP programs or are otherwise
processed to destroy pathogens (e.g., pasteurization).

It is possibkle for firms that manufacture juice to control for
pathogens. Labeling a product teo alert comsumers to possible harmful
effects from its consumption must not subatitute for a manufacturer
adequately addressing those concerns during processing. FDA is
reluctant to rely on labeling as a safety measure and does s0 only when
its analysis of the countervailing factors reveals that, on kalance,
labeling provides the most reasonable approach to protecting the public
health., Juice is a product that is typically consumed by children, as
well as adults. Therefore, FDA tentatively concludes that, for juice,
manufacturers need to implement contrels for pathogens to ensure that
their products are safe and not rely sclely on labeling, except as an
interim measure. FDA requests comment on this tentative conclusion.

5. Education

Other comments from the juice meeting suggested that education
would increase the awareness associated with the safety of juices and
of all foods. Some comments suggested that more industry education or
training was needed. Other comments wanted more consumer education,
especially for those at highest risk from foodborne disease.

The BACMCF recommended that the industry be educated on basic food
microbiclogy, the principles of cleaning and sanitizing equipment,
CeMP's, and HACCP. FDA agrees that industry education can serve a
valuable role in controlling potential food hazards and encourages the
industry to take an active part in educating its employess and
utllizing up-to~date technologies. The agency will assist the industry
in its education effort.

Concerning consumer education, the agency has launched several
initiativesz to inform consumers about the potential hazards presented
by duice to at~risk individuals (see 62 FR 45593, August 2§, 1997;,
However, no matter how extensive a consumer education initiative the
agency undertakes, it is doubtful that consumer education will reach
all at-risk consumers. Therefore, consumer education alone will not be
adeguate to inform the at-risk population ¢f the potential hazards of
consumption of juice that has not been processed to control pathogens.
Given that effective processing methods are available, primary raliance
needs to be placed on them to ensure the safety of juice.

6. The HACCP Option

Many of the attendees at the juice meeting urged FDA to mandate
HACCP for juice preocessors, whereas others were opposed. A number of
the attendees urged use of CGMP’s together with HACCP. Some attendees
at the juice meeting recommended that microbiological criteria or

performance
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standards be used in addition toe HACCP, with two suggesting a 5 log
reduction for E. coli 0157:H7.

The NACHMCF concluded that HACCP and safety performance criteria can
provide the general conceptual framework needed to ensure the safety of
juices, and that wvalidation of the HACCPF plan for the juice process
{i.e., ensuring that the process is adequate to control hazards) must
be an integral part of this framework. The NACMCF stated that
precessors should establish HACCP contrel measures based on a thorough
hazard analysis.

HACCP is a preventive system ¢f hazard control that places the
responsibility for identifying safety problems with the manufacturer.
Use of the HACCP system means that a £irm is engaged in continuous
problem prevention and problem solving, rather than relying on facility
inspections by regulatory agencies or consumer complaints Lo detect a
loss of control. HACCP provides for real time monitering to assess the
effectiveness of control. A HACCP szystem put in place by a manufacturer
for a particular facility is unique and must reflect the type of juice,
its method of processing, its packaging, the facility in which it is
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prepared, and the intended consumers.

Aa discussed previously, there is sufficient evidence to
demonstrate that there are significant problems with the presence of
pathogens in some juice products. Pathogens in juice can be controlled
by heat treatment. However, there may be other treatments that meet the
same performance standard that are equally effective {(e.g., multiple
barriers, surface treatment of intact fruit). The use of a HAUCP system
provides flezibility to a processor to use alternative pathogen control
methods and, thus, encourages the development of new technologies but
does not dictate either their development or use. Moreover, not only is
HACCP effective in controlling microbiological hazards, it also is
effective in preventing chemical and phyaical hazards. Thua, BACCP is
particularly well-suited for the juice industry given, as discussed
previously, the range of hazards that must be addressed in processing
juice.

The agency agrees with the comments that urged use of COMP's
together with HACCP. CGMP's form the foundation upon which a HACCP
system is built. Therefore, CGMP's are integral to the HACCP approach.

Becausge there are significant concerns with the microbial safety of
juices, HACCP systems must control pathogens. As will be discussed in
section IV.M of this document, FDA is proposing a 5 log reduction in
target pathogens, as the NACMCF recommended, a8 a necessary step in a
HACCP plan for juice. Validation of a HACCP system must ensure that the
process that is employed is adequate to control the relevant pathogens,
in addition to chemical and physical hazarda. Validation of pericrmsance
standards consists of determining the ability of the pathogens in
question to resiat acid and other chemical or heat treatment and the
ability of the process applied to overcome that resistance. The agency
requests comment on thisz appreach to safety performance criteria. FDA
also requests comment on the benefits of requiring a general HACCP
approach as opposed to those of specifically requiring pasteurization.
7. Alternative Approach

An alternative approach to mandating HACCE would be to draw a
distinction between untreated apple cider and all other juices.
Manufacturers of apple cider would be provided a permanent option
choosing between labeling or implementing a HACCP program with a 5-log
pathogen reduction. All juices other than untreated apple cider would
be provided a permanent option of choosing between labeling,
implementing a BACCP system, or achieving a 5-log pathogen reduction as
discusaed in section M of this document, entitled "“Pathogen
Reduction.'' The agency requests comments on this alternative approach

to a mandatory HACCP program.

D. Decision to Propose HACCP

The evidence discussed in section I.A of this document shows that
juices have been a vehicle for pathogens that have caused s nusber of
foodborne illnesses, Pathogens can be controlled through heat
treatment. Information set forth in sections I.B and I.D of this
document, however, demonstrates that there are many hazards that can
oeeur with juice and juice beverages that cannot be controlled through
heat treatment. Although not all of the problems discussed in section I
of this document are caused by hazards that could be considered
reasonably likely to occur in many ‘juice operations, through the use of
HACCP programs, a firm can evaluate its process to determine if the
problem could have been controlled.

As discussed in section I.E of this document, the NACMCF astated
that HACCP and safety performance criteria can form the general
conceptual framework needed tc ensure the safety of juices. FOA has
evaluated each of the seven alternatives that have been suggested for
dealing with the problems with juice. While the agency finds that these
alternatives are by no means mutually exclusive, FDA has tentatively
concluded that a preventive system, such as HACCP, appears to offer the
most effective way to control the significant microbial hazards, along
with other hazards, that have become a problem with juice.

Increased inapection, while having some beneficial impact on the
safety of juices, is resource intensive to the agency. Even 1f funds
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were avalilable to the agency for this purpose, increased inspection
would likely not be the best way for the agency to utilize its
resources to protect the public health. It is uvitimately the
responsibility of manufacturers to ensure that their products are safe.
A preventive approcach, such as HACCP, on the cother hand, enhances a
processor's ability to make safe products because HACCP concentrates on
examining all aspects of production, identifying hazards that are
reasonably likely to occur in that production process, and establishing
measures that will control or minimize those hazards. HACCP also
enhances FDA's inspections because it allows the agency to inspect the
production facility more efficiently and then to verify that the fimm
is operating in accerdance with the firm's BACCP plan, and it provides
some assurance that any problems that have occurred have been
identified and appropriately addressed.

CGMP's, the second alternative te HACCP, are plantwide cperating
procedoures, Although FDA supports the use of CGMP's, it tentatively
concludes that use of CGMP's alone would not be sufficient to control
the problems with juices because CGMP's do not concentrate on the
identification and prevention of food hagards. Nonetheless, CGMP's are
necessary to provide the foundation on which a HACCP system is built.
Therefore, the agency tentatively concludes that, while CGMP's are
important to a HACCP system, they are not an adequate alternative to
HACCE.

Mandating pasteurization, the third suggested alternative to HACCP, iii
would reduce many microbial hazards in juices but would eliminate the
incentive to develop alternative methods (e.g., use of multiple
barriers, surface treatment of fruit) that can accomplish the same
purpose. FDA does not want to limit innovative approaches to achiewving
food safety. HACCP, on the other hand, allows and encourages firms te
explere more technologically efficient and more cost-efficient ways of
managing all of the hazards that they face. Moreover, pasteurization
only controls microbial hazards. HACQP systems can control all
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foud hazards that are reasonably likely to ocgcur.

Labeling was also suggested as an alternative. FDA acknowledges
that, from a public health protection standpeint, there are certain
advantages to labeling. Elsewhere in this issue of the Federal
Register, FDA is proposing to require certain labeling, in the form of
a warning statement, for packaged juice products that have not been
processed to control, reduce, or eliminate pathogenic microorganisms
that may be present in such juices. Such labeling will serve to reduce
the riszk of foodborne illness. However, such reduction will occur only
to the extent that consumers read and understand the labeling. -
Accordingly, the agency has tentatively concluded that mandating HACCP ‘ﬁ'
for most juice products will provide more comprehensive public health
protection by greatly reducing the number of juice products that
contain dangerous pathogens.

Importantly, manufacturers do have the ability to process juice to
control pathogens. Labeling a product teo alert consumers to possible
harmful effects from its consumption is not a substitute for a
manufacturer adequately addressing those concerns during processing.
Juice is a product consumed by children, as well as by adults, FDA is
reluctant to rely on labeling as a safety measure and does s0 only when
its analysis of the countervailing factors reveals that, on balance,
labeling provides the most reasonable appreocach to preotect the public
health. Here, a situatieon in which HACCP offers a real long-term
sclution to controlling, if not eliminating, hazards in Jjuice, the
agency tentatively believes that labeling is not a reascnable long-term
approach. The agency is soliciting cemment on the appropriateness of
this tentative conclusion.

The fifth alternative to HACCP that was suggested is education.
Industry education can play a valuable role in the production of safe
juices. Consumer education can play an important part in consumer
purchasing choices. However, education is only effective if people
understand and use the information conveyed. Moreover, even an
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extensive education program may not reach all consumers. Converzely,
mandatory HACCP would ensure that industry produces safe juice, and
that the product that reaches consumers is safe.

For the foregoing reasons, FDA has tentatively concluded that HACCPE
represents the appropriate syatem of controls that is necessary for
producing safe juice products. Therefore, FDA is propesing to add part
120 to its regulations to sstablish procedures for implementing HACCP
systems for fruit and vegetable juices. As the agency did with seafood,
it is proposing to issue these HACCP requlations under variocus sections
of the the act, including, most significantly, sections 402{a} {1) and
(a){4) and 701({a) of the act (21 U.8.C. 371(a)).

Section 402{a) (1} of the act states that a food is adulterated if
it bears or contains any poisonous or deleteriocus substance that may
render the food injuricus to health. Section 40Z(a) (4} of the act
states that a food is adulterated if it has been prepared, packed, or
held under insanitary conditions whereby it may have been contaminated
with filth, or whereby it may have been rendered injurious to health.
It is important to recognize that section 402{a) (4) of the act
addresses conditions that may render a food injurious to health, rather
than conditions that have actually caused the food to be injurious (szea
United States v. 1,200 Cans, Pasteurized Whole Eggs, etc., 339 F. Supp.
131, 141 (N.D. Ga. 1972}}. The question is whether the conditions under
which the food is processed and held are insanitary and may render the
food injuricus to heaith. The agency tentatively finds that, if a
processor of juice products dves not incorporate certain basic controls
into its procedures for preparing, packing, and holding food, 1t i=s
operating under insanitary conditions that may render the juice that is
produced injurious to health and, therefore, adulterated under the act.
Section 701{a} of the act authorizes the agency to adopt regulatioms
for the efficient enforcement of the act.

The legal basis for mandating HACCP systems for juice processors is
the same as that for seafood. Additional discussion of the legal basis
is set out in the proposed rule (59 FR 4142 at §150, January 28, 1994}
and final rule {60 FR 65096 at €5098) for fish and fishery products.

E. Notice of Intent

FDA published a notice of intent on Angust 28, 1887 (62 FR 45593},
that announced a comprehensive program to address the incidence of
foodborne illness related to consumption of fresh juice and to address
ultimately the safety aspects of all juice products. The agency invited
comment on the appropriateness of ita strategy to: (1) Initiate
rulemaking on a mandatory HACCP program for some or all juice products,
{2} propose that the labels and labeling of some or all julce products
not specifically processed to prevent or eliminate the presence of
harmful bacteria bear a warning statement informing consumers of the
risk of illness associated with consumption of the product, and ({3)
initiate several educational programs to minimize the hazards
associated with fresh juice. The agency stated that it would consider
comments received within 15 days of publication of the notice prior to
publication of any proposed rule.

Scome comments on the notice suggested that FOA mandate HACCP only
for fresh juice processors. One comment stated that HACCP should be
mandated only for firms that process large quantitiesx of fresh juice.
Other comments supported mandatory pasteurization or equivalent
treatment of juice, especially apple cider. One comment added that
pasteurization and use of CGMP would preclude the need for the
mandatory use of HACCP.

In section 1X.D of this document the agency has already discussed
its reasons for proposing HACCP. The illnesses discussed in sections
I.A and I.B of this document did not pinpoint problems related solely
to fresh juice processcrs or to the amount of fresh juice that a fimm
produced. The comments have not provided any new information to alter
the agency's tentative conclusion that HACCP is necessary to ensure the
safe production of juice. However, FDA requests information on whether
there are categories of juice that should be excluded from the proposed

regulation.
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FDA has reviewed all of the comments received within 15 days of
publication of the notice and has determined that the comments provided
no information that would cause the agency to conclude that this
proposal is inappropriate. The agency has attempted to address these
comments to the extent that they are relevant to this proposal. All
comments received in response to the notice that address the issues in
this proposal will be considered either in this propesal or in any
final rule published in response te this preoposal,

F. Fresh Produce Guidance

FDA, working with the U.S%. Department of Agriculture (USDA} and the
agricultural community, has dewveloped woluntary good agricultural
practice (GAP) and GMP guidance for fruits and vegetables that has been
issued in draft for comment. The guidance, which is a science-based
evaluation of risks, will address potential food safety problems
throughout the food production and distribution system such as
sanitation, worker health, and water guality. This voluntary guidance
can be used by both domestic and foreign fresh fruit and vegetable
producers to help ensure the safety of their producs.

Page 20458

I1I. The HACCP System e

The HACCP concept is a systematic approach to the identification
and assessment of the risk (likelihood of cccurrence and severity)] of
biological, chemical, and physical hazards from a particular food
production process or practice and the control of those hazards. HACCP
is a preventive strategy for food safety. Under it, the food producer
develops a plan that anticipates and identifies the points in the
production process where a failure would likely result in a food hazard
being created or allowed to persist, These points are referred to as
critical control points (CCP’s). Under HAUCP, identified CCP's are
systematically monitored to ensure that critical limits {(CL's) are not
exceeded, and records are kept of that monitering., Corrective actions
are taken when contrel of a CCP is lost, including proper disgposition
of the food produced during that period, and these actions are
documented. The effectiveness of HACCP is also systematically verified
by the processor.

HACCP hasg been endorsed by the NACMCF as an effective and rational
weans of ensuring food safety. HACCP also iz recognized in the
international food safety community as the state-of~the-~art means to
ensure the safety and integrity of food, In particular, the Committee
on Food Hygiene of the United Nations' Codex Alimentarius Commission "
{Codex) has endorsed the HACCP concept as a worldwide guideline. The ‘ﬁ'
Eurcpean Union {EU} and other countries around the world have begun to
require that foods produced within their borders be processed in a
BACCP system. HACCP also is reguired for shipment of some foods {e,yg.,
seafood} into EU countries.

A. Five Preliminary Steps of HACCP

The NACMCF recommends a process for developing a HACCP system that
includes: (1} Assembling a HACCP team, (2) describing the food and its
distributicon, (3) identifying the jintended use and consumers of the
food, {4} developing a flow diagram, and (5} verifving the flow diagram
{Ref. 55). These steps have been identified by the NACMCF as the "“five
preliminary steps'' of HACCP. Although the agency is not proposging to
mandate that processors use thege preliminary steps, processors will
greatly benefit from using these preliminary steps in developing their.
HACCP systems. The NACMCF advises that the preliminary tasks should be
accomplished before the application of HACCP principles to a specific
process (Ref. 55).

B. The Seven Principles of HACCP

%'
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The NACMCF has developed the following seven principles that
describe the HACCP concept:

1. Conduct a Hazard Analysis
The first step in the establishment of a HACCP system for a food

production process or practice is the identification of the hazards
associated with the product. The NACMCF defines a hazard as a
biological, chemical, or physical factor that may cause a food to he
unsafe for consumption. The hazard analysis satep should include not
only a written identification of the hazard but a written assessment of
the likelihood that the hazard will occur and its severity if it does
occur. This analysis should alse involve the identification of CCP's
along with control measures for each identified hazard.
2. Determine the CCP’s

A CCP is a point, step, or procedure at which control can be
applied, so that a potential food hazard can be prevented, eliminated,
or reduced to acceptable levels. Points in the manufacturing process
that may be CCP's include heat treatment, chilling, specific sanitation
procedures, product formulation control, prevention of cross
contamination, and certain aspects of employee and environmental
hygiene.
3. Establish Critical Limits

This step involves establishing parameters that must not be

exceeded for each control measure associated with a CCP. Critical
limits {CL's} can be thought of as boundaries of safety for each CCP
and may be set for control measures such as temperature, time, physical
dimensions, moisture level, water activity, pH, and available chlorine.
A CL is used to distinguish between safe and unsafe opesrating
conditions at a CCP. For example, the minisum temperature and time
combination that will xill pathogens in a heat treatment step is the CL
for that CCP.

4. Establish Monitering Procedures
Monitoring is a planned segquence of obaervations or measureasnts to

assess whether a CCP is under ¢ontrol {i.e., operating within its CL)
and to produce an accurate record of the monitoring for use in future
verification procedures. An unsafe food may result if a process ia not
properly contreclled and a deviation occurs. Because of the potentially
serious consequences of a CL deviation, monitoring procedures must be
effective. Continuous monitoring is possible with many types of
physical and chemical methods. When it is not poasible to monitor a CL
on a continuocus basis, monitoring intervals must be established that
are frequent encugh to pexmit the manufacturer to determine whether the
step/process/procedure designed to control the hazard is working.
5. Establish Corrective Actions

While the HACCP system is intended to prevent deviations in &
planned process from occurring, total prevantion can rarely, 1f ever,
be achieved. Therefore, there needs to be a corrective action plan in
place to fix or correct the cause of the deviation to ensure that the
CCF is brought under control, to ensure that there is sppropriaste
disposition of any food produced during a deviation, and to ensure that
records are made of the corrective actions taken. Out of comtrol
situations should be used to jdentify opportunitiesx for improvemsnt of
the process to prevent future occurrences.
6. BEatablish Verification Procedures

This process involves the application of methods, procedures,
tests, and evaluations, other than monitoring, to determine the
adequacy of, and compliance with, the HACCP system. The major infusion
of science in a HACCP system centers on proper identification of the
hazards, CCE's, and CL's and the institution of proper verification
procedures.
7. Establish Recordkeeping and Documentation Procedures

This principle requires the preparation and maintenance of written
HACCP records that list the hazards, CCP's, and CL's identified by the
firm, as well as the monitoring, recordkeeping, and other procedures
that the firm intends to use to implement the system. This principle
also requires the maintenance of records generated during the operation

of the HACCP system.
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€. History of the Use of HACCP

1. HACCP for Fish and Fishery Products

On December 18, 1995, FDA published a final rule in the Federal
Register {60 FR 65096} on procedures for the safe and sanitary
processing and importing of fish and fishery products (part 123 ({21 CFR
part 123}}) (seafood final rule). The regulations require that seafood
processors develep, implement, and document sanitation control
procedures and mandate the application of HACCP principles to the
processing of seafood. The effective date for the seafood final rule

was December 18, 1887,
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The regulations proposed herein are based on the seafood final rule
with some modification to reflect the differences hetween seafood and
juice products and to reflect recent developments in the application of
HACCP. An extensgive administrative record was complled in the seafocod
proceeding. FDA is incorperating that record as support for the current
proposal. Although the regulations proposed herein differ in some
aspects from part 123, they are not intended to supersede or otherwise

alter the seafood final rule.
2. Advance Notice of Proposed Rulemaking for the Development of HACCP

for the Food Industry
In the PFederal Register of August 4, 19%4 (59 FR 39888), FDA .i.

published an advance notice of proposed rulemaking (ANPRM} reguesting

public comment zbout whether and how the agency should develop

regulations that would establish reguirements for a new comprehensive

food safety assurance program, based on HACCP, for both domestically

produced and imported foods. The agency stated its tentative view that,

if such regqulations were issued, they would enhance FDA's ability to

ensure the safety of the U.5. food supply. FDA regquested comments on a

pumber of specific issuves, as well as on all aspects of such a food

safety program.

3. BACCP Pilot Programs
In addition to the ANPRM, FDA also published in the Federal

Register on August 4, 1554 (59 FR 39771}, a notice anncuncing that it
intended to conduct a pilot program in which volunteers from the food
manufacturing industry would use a HACCP system that FDA would audit.
The pilot program was intended to provide information that FDA could
use in deciding whether to preopose to adopt regulations and in
developing and implementing a requlatory system in which food
manufacturers are required to perform the food safety aspects of their
operations based on HACCP principles. In the notice, FDA invited
individual firms that wished to participate in the program to submit .
letters of interest. Approximately 50 firms expressed initial interest ‘ii
in participating in the pilot program, and 1l firms were selected to
participate. In 1997 FDA completed the pilot program at six firms and
published a second interim report.
4, HACCP for Meat and Poultry

On July 25, 1996, USDA published a final rule {61 FR 38806} thar,
among cother things, required that each meat and poultry establishment
develop and implement written sanitation standard operating proecedures
{Sanitation SOP's} and a system of HACCP controls designed to improve
the safety of their products. The effective date for the Sanitation
S0P's was January 27, 1897, and for the HACCP regulations was January
26, 1998. FDA has reviewed the meat and poultry HACCP regulations and
has incorporated porticns of them as appropriate in the proposed HACCP

regulations for juice,
D. Issues from the ANPRM

FDA received approximately 150 comments in response to the August
4, 1994, ANPRM. The comments represented the views cf consumers,
consumer organizations, health professionals, academicians, foed
industry officials, trade associations, and foreign, State, and local
government agencies. The agency has attempted to address these comments
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to the extent that they are relevant to this proposal.

1. The agency asked in the ANPRM how the responsibility for food
safety should be shared between the food industry and government.
Comments generally agreed that the food industry is responsible fox
producing safe food products. All respondents on this issue recognized
that the Government's role is to verify industry compliance with any
applicable safety regulations.

FDA agrees that it is the manufacturer's responsibllity to ensure
that the food that it producex is safe, and that it is the Government'’s
role to verify that manufacturers are fulfilling their reaponsibility.
Through use of a HACCP system, both the firm and FDA are able to better
fulfill their roles. The proposed regulation ir part 120 underscores
the division of roles. Under the proposed regulation, industry is
charged with examining all aspects of production, identifying hazards
that are reascnably likely to occur, and establishing measures that
will control or minimize those hazards. HACCP records enable the agency
to inspect the production facjility more efficiently and to verify that
the firm is operating in accordance with its RACCP plan. They also give
the agency insight inte whether any problems that have occurred have
been identified and appropriately addressed.

It iz important that the juice industry focua on its responaibilitry
to produce safe food. Recent outbreaks evidence that some members of
the industry have not kept up with the need to evaluate the hazards
presented by juice and to design processes to address those hazards,
Firms need toc be aware of the emerging problems presented by their raw
materials and to decide whether, and if so what, steps are necessary to
address these problems. Firms may decide that it is necessary to
incorporate a step designed to kill bacteria into their process (e.q.,
pasteurization), that there are alternative stsps that they can take to
ensure the safety of their productas, or that, given the nature of the
raw materials, no steps are necessary. Firms also need to monitor the
process that they decide toc smploy to ensure that it is functioning
adequately and appropriately. FDA notes that some firms have already
addressed food safety concerns and have implemented HACCP systems.

Moreover, given the heightened concerns about these producta,
Government needs to be in a position to fulfill its role of wverifying
that industry is doing its job. Given the aporadic and variable way in
which the problems that have been asscciated with julce arise, sampling
and end-product testing of juice products will not enahle it to do =o.
Other steps that will give Government insights into the production
itself appear to be in order.

2. FDA requested comment in the ANPRM about the likelihood of
occurrence of a hazard that would warrant HACCP-type control.
Generally, the comments consistently identifiesd two features that would
characterize a properly formulated definition of likelihood: Processing
conditions and nature of hazard. The majority of comments offered by
the food industry stipulated that the necessary condition for
likelihood of occurrence of the hazard appropriate to trigger BACCP
control must not be speculative, as in worst-case scenarios, but be
real, practical, and intrinsic to the processing or hazards
demonstrably present for specific commodities., Several responses
recommended that the question be referred to broadly based expert
panels tc establish the likelihood of risk.

According to the NACMCF, each potential hazard iz evaluated based
on the severity cf the potential hazard and its likely occurrence {(Ref.
55}. Sewverity is the seriousness of the consequences of exposure to the
hazard. Considerations of severity (e.q., impact of sequelae and
magnitude and duration of illness or injury} can be helpful in
understanding the public health impact of the hazard. Likelihood of
occurrence of a hazard is generally 3judged based on processing
experience, epidemiological data, and information in the technical
literature.

The agency agrees with the comments that stated that the processing
conditions and the nature of the hazard are key elements in asseasing

the
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likelihood of a hazard cccurring. It would be futile for processeors to
attempt to ceontrol for every thecretical hazard because doing so would
entall assessing hazards that the processor could not reasonably
anticipate would actually cceur. The assessment of the likelihood of
risk of illness or injury to consumers should be practical for the
gpecific commodity and not be speculative. For example, use of
pesticides on fruits and vegetables is a commen practice while thesge
foods grow. The presence of pesticides on fruits or vegetables used to
make juice is considered a hazard if: (1} The pesticide is not approved
for use on the fruit or vegetable, or {(2) it is found in amounts above
its EPA established teolerance. If a pesticide is applied to fruits or
vegetables in conformance with EPA regulations, and the appropriate
period of time has elapsed between application and harvest, the
presence of the pesticide is not considered to present a hazard that is
reasonably likely to occur.

The agency disagrees that it should rely on broadly based expert
panels to establish likelihood of occurrence of a hazard. Although such
comnittess could provide insight into the issue, on balance, the
insights that they would be likely to provide would not justify the
expenditure of resources that convening such cormittees would reguire.
However, interested persons are welcome to consider voluntarily the
guestion and to submit the results of their consideration to the

Agency.

3. Conments on the ANPRM stated that because epidemiological ‘
studies consistently show that microbial pathogens are the most
significant source of food hazards, issues such as pesticides, heavy
metals, filth, physical contaminants, and others pale by comparison
with the immediate health consequences of foodborne microbial
pathogens. They stated that HACCP is best suited for preventing
microbial hazards rather than physical or chemical hazards because CCP
monitoring can be readily established in a timely fashion for pathogens
and, particularly, for the unsanitary conditions that promote their
growth., :

The comments added that effects that result from events that occur
after the food has left the processor's HACCP system are not
gontrollable by the processor. The comments said that this fact is
significant because food service establishments and the lack of
congumer education have contributed to the majority of incidences of
foodborne illness reported in current epidemiological data. They stated
that HACCP systems are essentially localized management toocls that will
not permit any measurable improvement in national or international food
safety effectiveness and have been implemented voluntarily solely as a
corporate practice te provide strategic business advantages in
increasingly competitive markets. .

The comments stated that regulation may be premature because of the ‘W’
adequacy and feasibility of presently available analytical tests to
cantrol all hazards. They stated that, consequently, HACCP is an
excellent tool but only in the very specific case of high-risk foed
processing that is focused on controlling microbiological risks, The
corments stated that, instead of misdirecting its efforts, FDA needs to
look to itself to reinforce food preparation safety awareness at food
service establishments and to pursue vigorously an enhanced consumer
education policy on unsafe food practices as the best preventative food
risk control program.

FDA agrees that microbial hazards are a significant source of food
hazards. FDA alsoc agrees that HACCP iz an ideal mechanism toc deal with
micrebial hazards because it is a system of prevention. Prevention
makes up for the inadequacies of end-product testing. For example, for
maximum guality, nonshelf stable juice must be distributed guickly, and
end-product testing usually takes at least ssveral days to obtain
results. If pathogens are discovered in the juice after distribution,
the product must be recalled, and consumers may have already ingested
product. Finally, the particular samples taken in end product testing
may not contain pathogens because the pathogens may not be ubiquitous
in the lot {i.e., there may be low level cor sporadic contamination) and

thus produce false negatives.
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A system of preventive controls, like HACCP, on the other hand, is
designed to identify and manage conditions where pathogens could be
present in juice while it is still being processed. HACCP is designed
to ensure that there is early discovery, and timely correction, of any
problems that may develop. Although HACCP is well suited for preventing
microbial hazards, this does not mean, as some of the comments
asserted, that it is not useful for other types of hazards. A= the
HACMCF has recognized, it is well suited for preventing chemical and
physical hazards. For example, processors can establish CCP's to
prevent pieces of glass from contaminating a product when glass bottles
are used.

The NACMCF endorses HACCP as an effective and rational means of
assuring food safety (Ref., 55). According to the NACMCF, its use will
likely result in measurable improvement in food safety. Under HACCP,
processcrs view the processing plant from a prevention perspective and
thus are in a position to react appropriately to new hazards if they
arise. In preparing this proposal, FDA has reviewed the history of
juice related outbreaks. All of these cutbreaks might have been
prevented if a HACCF system of the type that FDA is proposing herein
had been in use.

The agency agrees that there are hazards that can cccur after food
has left the processing plant that the processor cannot control. The
agency has established the Food Code to assist State agencies and food
workers in retail food establishments and has addressed handling of
high risk foods in the Food Code. FDA also provides consumer
information on food safety through a consumer hotliine, public affairs
specialists in FDA's district offices, and various brochures and other
publications. These efforts are intended to educate consumers on safe
handling of foods at home. In addition, as described in the interim
notice, the agency has initiated a consumer education program
concerning juice that is not treated tec prevent or eliminate the
presence of harmful bacteria.

4, The agency reguested information in the ANPRM on its possible
role in assisting the food industry in the development of HACCP plans.
Comments stated that FDA preparation of general background materiala on
HACCP would be beneficial in establishing a common approach teo plan
development, in assisting hazard identification analyais, and in uszing
consistent language. They stated that FDA could provide informational
rescurces such as examples of HACCP plans adaptable to the individual
circumstances of a business' operations or consultative documents that
could serve to guide plan development.

However, some comments urged that FDA aveld over-regulation. They
atated that an excessively ambitious regulatory approach will limit the
effectiveness of any HACCP program.

The agency agrees that it should avold over-regulation because such
an approach can inhibit future developments and new technology in HACCP
systems and in safe food processing. FDA is proposing a RACCP
requlation that, if adopted, will be mandatory for juice processora (as
defined at proposed Sec. 120.3{i}} but that can be used as a model for
other foods in that it outlines the minimum essential components of a
HACCP system. To the extent possible, the proposed regulation is in

harmony with
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the existing HACCP regulations for seafood and meat and poultry.

FUA has developed the " “Fish & Fisheries Products Hazards &
Controls Guide®™® to assist manufacturers in the implementation of HACCP
for seafood. The Pederal Safety and Inspection Service (PSIS) has
developed, in conjunction with the International Meat and Poultry BACCE
Alliance, 13 HACCP models for meat and poultry products, a ~“Guidebook
for the Preparation of BACCP Plans,'' and the "~‘Meat and Poultry
Products Hazards and Control Guide.'® However, it is not clear whether
FDA will be able to provide such detailed information for juice.
Therefore, in this rulemaking, the agency will attempt to provide
guidance, to the extent possible, concerning the application of the

regulation to juice.
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5. Some comments on the ANPRM stated that, if EPA tolerances for
pesticides in agricultural commodities become HACCP-focused safety
issues in food processing and service industries, then explicit
coordination by FDA with EPA is needed to define truly significant
hazards. They stated that this effort would greatly assist HACCP
development in such circumstances, so that duplication of effort would
be avoided, consistency among regulatory requirements would be
achieved, and impediments t¢ interpaticnal commerce would be removed.

FDA has attempted to harmonize its regulations with those of other
Federal agencies and with Codex. EPA establishes regulaticns for
pesticide use and tolerances for pesticide residues, and FDA and USDA
enforce those tolerances on foods.

Under section 402{a} {2) (B} of the act, a food is deemed to be
adulterated if it bears or contains a pesticide chemical residue unless
a tolerance or an exemption for such pesticide has been established,
and the quantity of such pesticide on the commodity is within the
tolerance limits. Pesticide chemical residues for which there is no
tolerance or exemption are deemed to ke unsafe as a matter of law.
HACCP is intended to protect against unsafe preoducts. Thus, there is no
reason why pesticide residues and similar types of food safety measures
should be outside the scope of HACCP.

6. In the ANPRM, the agency asked if there was a need for
microbiological criteria in HACCP regulations. Some comments favored
inclusion of micrebiological criteria for known high risk foods because e
such criteria are practical, efficient, and cost effective. However, ﬁu’
most comments maintained that microbiological criteria, set as national
standards, are not warranted because: {1} Criteria are discordant with
HACCP purposes because they depend on end product testing, (2} criteria
possess inadeguate scientific basis, and {3) criteria are preemptive of
localized development of HACCP systems.

The agency tentatively agrees with those comments that stated that
microbiological criteria in HACCP regqulations are warranted for some
foods. Contrary to what many of the comments asserted, effective
microbial controls depend not on end product testing but on processing
controls and the establishment of CL's. For example, juice made from
apples that have fallen on the ground must be processed in some mannerxr
to destroy pathogens because pathogens are likely to be present and, as
discussed previcusly, end preduct testing may produce false negatives.
If a regulation is flexible, it should not "~ ‘preempt'’ the processor's
development of HACCP, but it can provide the CL's needed for the safe
processing of food under a HACCP system. However, the agency agrees
that the decision on which processing controls are to be used must have
a valid scientific kasis.

Microbial pathogens have emerged as a significant problem in
unpasteurized juice in recent vears. The NACMCF recommended that safety .
performance criteria, rather than a specific intervention technology, ﬁﬂ'
be mandated for juice (Ref. 53). The safety performance criteria
recommended by the NACMCF is whether the measures that a juice
processor employs have been validated to achieve a cumulative 5 log
reduction in the target organisms or a reduction in yearly risk of
illness to less than 10<3UP>-5</SUP>, assuming consumption of 100 mL of
juice daily. As will be discussed in section IV.M of this document, FDA
is proposing to require that firms include in their HACCP plans
measures that will produce, at a minimum, a 5 log reduction in target
pathogens.

7. Comments on the ANPRM stated that FDA should require end product
testing records to provide information as to the effectiveneas of a
HACCP program. These comments stated that end preduct testing was
practical because mandated testing was a necessary, continuing, and
recordable validation of the compieteness of a HACCP system, thereby
ensuring that 100 percent control is manifested.

Comments from the juice meeting also supported the use of end
product testing. One of the these comments proposed using testing to
decide whether to pasteurize each lot, Several comments pointed to new
rapid testing technologies and testing kits for pathogens.

However, other comments maintained that information generated from
end product tests would not be useful. One comment stated that end

T Y T T N Y Y e N i emann VL



..JCFSAN Federal Register 63 FR 20449 April 24, 1998 - Hazard Analysis Critical Co Page 23 of 69

product testing activities were counterproductive to a well-planned
HACCP system. Furthermore, these comments added, any requirements that
FDA puts forward must be practical, and no proceas can be regulated
inte 100 percent certainty.

The agency is not proposing to require end product testing. Bnd
product testing is most useful where there are high levels of the
substance being tested, and there is uniformity throughout the lot
being ssmpled. Product sampled for testing for microbial hazards, whers
a pathogen (e.g., EBE. coli O157:H7) is hazardous even at very low
levels, or for physical hazards {(e.g., glasa), where the hazard is the
presence of a discrete unif, may not contain the hazard even under the
best sampling procedure. In these cases end product testing is likely
to produce false negatives and, thus, to provide scant protection. It
is prohibitive to use end product testing adequately in these
situations because of the amount of testing that is necessary for a
statistically valid test, and because it would be necessary to channel
a significant portion of the product for that testing. Therefere, the
agency has tentatively concluded that use of control measures under a
BACCPF system to prevent hazards from occurring, with subsequent
monitoring, wverification, validation, and recordkeeping, is more
effective than end preduct testing in ensuring that food ia safe. Thus,
FDA has not included a requirement for end product teating in thias
proposed rule on juice products.

8. The agency asked in the ANPRM whether it should mandate HACCP

“ for all segments of the food industry. Many comments staved that
mapdatory HACCP regulations for low-risk foods would be inappropriate
because trying to manage low risk hazards through HACCE would dilute
agency resources and therefore the effectiveness of HACCE. The comments
stated that FDA could utilize its resources most efficientiy by
focusing on those high-risk food processing operations identified in
its 1993 model Food Code as " “Potentially Hazardous.'' They atated that
the U.5. feod supply is already demonstrably the worid's safest, so
that there is no valid reason for requiring BACCP plans of the entire
industry. The comments stated that enforcement mechanisms in the act
are, and will continue to be, sufficient without adding to the

regulatory burden on
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industry. They added that incorporation of BACCP into food industry

operations should be pemmitted to proceed on a voluntary basis, unless

a well-defined need requires impliementation through specific authority

provisions of the act into specific high-risk segments of the food

industry.

Rowever, some comments stated that unless all segments of the food
chain are mandatorily included, adoption of BACCP is unlikely to result
in measurable enhancement of the safety of the food supply. They atated
that leas than universal coverage would create confusion about what
¢ should be excluded. The comments stated that any attempt to limit HACCP
gt to identified " "high-risk’®' processcrs would hinder efforts to addreas

significant public health problems that may arise in the future. They

concluded that it is not unduly burdensome to mandate HACCP for all.

- The comments maintained that HACCP regulations should be as
comprehensive as practicable and applied throughout the food chain to
the fullest extent possible and reasonable, and that HACCP principles
must be applied from farm to fork.

FiA disagrees with the comments that stated that HACCP iz
inappropriate for low-risk foods. Both food processors and govermment
regulatory agencies would benefit from the use of RACCP systems. The
U.8.'s excellent recorxd for having a safe food supply does not mean
that this country should not consider ways of improving on that record.
In the face of emerging pathogens and other new food hazards, HACCP
provides a flexible system in which processors reassess their
procedures on an on-going basis. HACCP also enables processors to meet
future demands.

The use of HACCP allows food processors to concentrate their
efforts on the aspects of the processes that they use where risks are
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highest and provides regulatory agencies with assurance that processors
are observing prudent processing practices. HACCP also provides
asgurance that problems in the procese are likely to be discovered, and
that unsafe product is unlikely to leave the firm. The complexity of
HACCP is a function of the number of hazards that must be controlled
and the nature of the controls for each hazard. Foods that involve few
hazards will tend to have fewer CCP's, and, conversely, those that have
multiple hazards will tend to have more complex HACCP plans and
monitoring requirements.

FDA is proposing a regulation that will mandate HACCP for juices.
The agency has tentatively concluded that there is a safety basis to
require that processors use HACCP systems in the processing ¢f juice.
As the agency gains experience and additional information from the
pilot program and from seafood HACCP implementation, it will examine
the appropriateness of expanding the scope of proposed part 12¢ {(if the
agency adopts it) to include other foeds. Clearly, the agency will
consider HACCP's use with foods that it has identified as presenting
likely hazards, as it is doing in this propesal.

In developing the proposed regulations for juice, FDA came to
recognize that the elements of a HACCP regulation for juice are really
no different than those for seafood. This insight suggests that part
120 can act as a model for HACCP for other parts of the food industry
should the agency become aware of facts that would justify extending
the coverage of the regulation. Firms that are interested in
voluntarily instituting HACCP c¢an use the regulations in part 120 as a
guide for doing so.

8. The ANPRM requested information on the criteria that FDA should
use in deciding whether to cover some or all segments of the food
ipdustry with a mandatory HACCP rule. Some of the comments stated that
exclusions cannct be justified on the basis of business size because
about 75 percent of the food industry would be considered to be small
businesses. The comments asserted that exclusions can only be judged
with respect to properly defined risks for the food hazards involved in
producing the end-product.

FDA agrees that exempticns from HACCP regulations cannot be
justified on the basis that 2 business is small because food hazards
that are reasonably likely teo occur in the production of most foods
occur regardless of the size of the firm. The agency also agrees that
any exceptions to mandatory HACCP systems must be based on instances in
which risks are not reasonably likely to occur. However, FDA is
required by law to consider ways to assist small businesses when it
implements regulations. While FDA de¢es not propose to exempt any small
buginegses from the food safety requirements in this proposed rule, FDA
is considering ways to provide regulatory options that will serve to
reduce the burden of compliance on such small businesses,

Iv. FDA's Proposal
A, Applicability

1. Scope
The agency tentatively concludes that HACCP is necessary for the

safe and sanitary production of fruit and wvegetable juices to address
the special concerns discussed previously. Therefore, FDA 1is proposing
new Sec. 120.1{a}, which states that part 120 applies to juice and
defines what juice means for purpeses of this regulation.

Fruit and vegetable juices may be used as ingredients in other
beverages (e.g., flavored bottled waters; juice beverages and
cocktails). These products often resemble juices, are processed in a
manner that is similar to juices, and handled by consumers similarly to
juices. Thus, they can present the same food hazards as julces.
Therefore, FDA is propesing to require that any fjuice sold as such or
used as an ingredient in beverages be processed in accordance with the
requirements of part 1Z0,

As stated in section II of this document, FDA has established
standards of identity for a number of fruit juices in part 146 and for
tomato juice in Sec. 156.145. These standardized juices are generally
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described as the ligquid extracted or expressed from a fruit or
vegetable. However, prune juice (Sec. 146.187) is prepared from a water
extract of dried prunes.

A typical dictionary definition of the term ““Juice'' is a fluid
naturally contained in plant or animal tissue {Ref. 56). Aa deacribed
above, the present situation has demonstrated a need to control food
hazards associated with fruit and vegetable juices. The present
situation does not include oil extracts of fruits and wvegetables (e.g..
olive oil) because these are not traditionally considersd juice. Some
juices (e.g., banana juice} and fruit nectars, when purees of the fruit
used, need to be included in any definition FDA proposes because such
purees are often blended with other juices. If there are food hazards
associated with extractives of a fruit or vegetable, those food hazards
will be present in purees of that fruit or wvegetable. Concentrates of
juice and purees also need to be included in the definition because, if
a hazard is present in the juice or puree, it could also likely be
present in the juice concentrate. Therefore, the agency is tentatively
defining ""juice'’ as the aqueous liquid expressed or extracted from a
fruit or wvegetable, purees of the edible portions of a fruit or
vegetable, or any concentrates of such liquid or puree.

The agency requests comments on the definition of ““juice.'® FDA
also requests comments on the scope of the regulation and on whether it
should mandate HACCP for all types of juices, or whether it would be
sufficient to mandate HACCP for certain types of juicea.
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2. Effective pDate
The seafood final rule provided processors 2 yearg to implement

HBACCP. This was done to:r (1) Allow time for training of industry
perscnnel and regulatory personnel; (2) provide the States with the
time te have a full opportunity to understand and respond te the
effects of these regulations; (3) increase the jikelihood that more
agreepments with other countries will exist; {4} increase the
opportunity for processors to engage in " “voluntary'' BACCP inapections
in advance of the effective date to obtain preliminary, informal
feedback from the agency on their progress; and {5) allow incorporation
of modifications made in the final rule and publication of FUA
assistance materials for the seafood industry (60 FR 65096 at 65169).

The pericd of time between publication of the final rule and the
effective dates of the HACCP regulations for meat and poultry isauved by
FSIS are: {1} Eighteen months for large establishwents with 500 or more
employees, {2) Thirty months for smaller establishments with 10 or sore
employees but fewer than 500, and (3) PForty-two months for wvery small
establishments with fewer than 10 employees or annual sales of leas
than $2.5 million (61 FR 38806).

A comment from a fresh juice trade association submitted to the
agency in response to the HACMCF recommendations to FDA on the safety
of juices, requested that FOA mandate HACCP for all juice products and
phase this requirement in over a 3-year period from the publication of
the final rule in a manner similar to the FSIS BACCP regulation. The
comment requested that FDA consider annual inspections of fresh juice
firms until the regulation is effective. It stated that the delay in
implementing HACCP requirements would allow FOA and julce procesaors
the ability teo review conclusions of specific research and establish
performance standards based on this research.

Comments on FDA's notice of intent (62 FR 45593) generally
supported a phased-in approach for small firms taking 3 to 4 years,
However, one comment expected that a phase-in approach would take no
more than 2 years.

The agency is considering the significant issues surrounding
orderly implementation of HACCP. FDA must balance the need for
immediate implementation of HACCP, because of its assocciated food
safety benefits, against the costs of implementation and consider
options to minimize the burden to smail busineases., The proposed
timeframe for implementation of these regulations attempts to balance
these competing concerns. The implementation of HACCP may be more
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burdensome for small firms than for large flims. ILarge firms tend to
have gquality control persomnnel already in place. In addition, many
regulatory requirements are less burdensome for a large firm in
proportion to output than they are for a small firm,

FDA recognizes that HACCP systems cannot be developed and
implemented overnight., The HACCP system of controls can involve new
ways of thinking and performing on a routine basis.

The agency issued a notice on August 28, 1997 {62 FR 45583}, that
provided interim measures, and elsewhere in this issue of the Federal
Register, FDA is proposing to require labeling for juice to address the
agency's lmmediate public health concerns. 1f finalized, these measures
will require labeling on juice to provide information that Jjuice
unprocessed to control pathogens poses risks to children, the elderly,
and the immunocompromised. The agency is proposing that the labeling
measures be superseded once packaged juice products are processed under
adegquate HACCP programs, or are otherwise processed in a manner to
destroy pathogens {(e.g., pasteurization). Therefore, as proposed,
before the applicable effective date, juice will be processed to
control for pathogens or, if not, will bear labeling to alert consumers
that such processing has not occurred. After any applicable effective
date, processors will use HACCP systems in the production of juice.

The agency has c¢onsidered the precedents established by other HACCP
regulations and the comments submitted on juice. There are two
gsignificant differences between the HACCP regulation that FDA is
proposing for juice and the HACCP regulations for seafood and for meat
and poultry. First, FDA has issued interim guidance suggesting that
juice that has not been processed to contrel pathogens be labeled
accordingly. Elsewhere in this issue of the Federal Register, the
agency is proposing to reguire such labeling. Second, at the present
time, FDA's available resources would make it very difficult, if not
impossible, to implement a comprehensive inspection program for the
entire juice industry. A phased in appreoach for compliance will thus
eagse the burden not only on small businesses but also on the agency
itgelf. Accordingly, FDA is propesing that the regulations proposed
herein generally be effective 1 year after the date of publication of
the final rule, with special provisions that will extend the phase—in
to up to 3 years after publication of the final rule. This proposed
phase-in approach will permit the regulated industry time to accomplish
the training cof personnel and adjust its activities to include
necessary HACCP activities and takes into account the needs of smaller
businesses.

The agency proposes to establish a timetable for phasing in HACCP
based on business size. FDA proposes in Sec. 120.1(bk) that the
effective date be 1 year following publication of the final rule. The
agency is propeosing that, by its terms, the regulation will not be
binding until 2 years following the date of publication of the final
rule for small businesses employing fewer than 500 persons
{Sec. 120.1{k)(1)}. This is based cn the definition of a small busineas
used by the Small Business Administration. In addition, the agency is
proposing that, by its terms, the regulation will not be binding until
3 years following the date of publication of the final rule for wvery
small businesses that have either total annual sales of lesa than
§50Q, 000, or that have total annual sales that are greater than
8500, 000 but total annual food sales of less than $50,000, or that
employ fewer than an average of 100 full-time equivalent employees and
that sold fewer than 100,000 units of the product in the United States
{Sec. 120.1(b}(2)}. These criteria are consistent with those that the
agency has used in its regulation on small firms and compliance with
the nutrition labeling rules that implement the Nutritlon Labeling and
Education Act (the 1980 amendments) (61 FR 409631) (see Sec. 101.9(j} (1)
and (§)(18)) {21 CFR 101.9(3){1} and {j}(18)}. In the 1950 amendments
context, these criteria represent the outcome of three hearings in
different parts of the country, an act of Congress, and informal
rulemaking by FDA. Thus, FDA tentatively concludes that food
manufacturers agree with and understand the definition of very small
businesses, As discussed in the next section of this document, for
purposes of this proposed rule, the agency has tentatively decided that
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a retail establishment as set out in proposed Sec, 120.3(h} {2} (1ii}
includes a very small processor that makes juice on its premises and
directly sells this juice both to conswmers and other retailers
provided that total juice sales do not exceed 40,000 gallons per year.
In implementing proposed Sec. 120.1{b} (2}, FDA intendz to use the
definitions for the terma "“unit,’' "“food product,'' "““person,'' and

*“full-time equivalent employee'' in
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Sec. 101.9{3)}{18) {vi). These definitions are as follows: {1} "~ "Unit'®
means the packaging ox, if there is no packaging, the form in which a
food product iz offered for sale to consumers; (2] " “food product™’
means food in any size package that is manufactured by a single
manufacturer or that bears the same brand name, that besars the same
statement of identity, and that has similar preparation methods; (3)
‘*person'’ means all domestic and foreign affiliates, as defined in I3
CFR 121.401, of the corporation, in the case of a corporation, and all
affiliates, as defined in 13 CFR 121.401, of a firm or other entity,
when referring to a firm or other entity that is not a corporation; and
{4) " "full-time eguivalent employes'’ means all individuals employed by
the person claiming the exemption. The number of full-time equivalent
employees is determined by dividing the total number of hours of salary
or wages paid directly to employees of the person and of all of ita
affiliates by the number of hours of work in 1 year, 2,080 hours {(i.e.,
40 hours x 52 weeks}.

FDA is committed to its mission of ensuring that food is safe and
not misbranded. This copmitment is the baais for proposing interim
labeling measures. The agency tentatively finds that a phase-in HACCP
implementation is necessary because of the logistical effort required
to manage a fundamental change in work prcocesses, roles, and
responsibilities for smaller processors. The proposed implementation
schedule reflects the abilities of processors of varying sizes to
implement HACCP, and the time needed by industry to develop HACCP plans
and train employees.

Upon the proposed implementation date, processors must be ready to
operate their HACCP system, and FDA will conduct inspection activities
according to BACCP principles to ensure that the HACCP aystem is
operating acceptably. FDA requests comment on its proposed phased-in

implementation of HACCP.

B. Definitions

FDA is proposing in the introductory paragraph of Sec. 120.3 that
the definitions and interpretations of terms in section 201 of the act
{21 U.5.C. 321), in Sec. 101.9{3} ({18} {vi), and in part 110 be
applicable to such terms when used in part 120, except where they are
redefined in Sec. 120.3.

The agency is proposing to include in Sec. 120.3 all definitions
applicable to juice that ars in the seafood HACCP regulation. The
following terms have proposed definitions that are the zame as their
definitions in Sec. 123.3: "“‘critical limit'*' {Sec. 120.3(d})}, ~"food
hazard'' (Sec. 120.3(e}}, " “importer'' (Sec. 120.3(f})), " “shall'’

{Sec. 120.3(3}), and ~“should'' Sec. 120.3{k)}.

However, FDA is proposing to modify the term "“preventive measure'®
to " “control measure'' {Sec. 120.3(b}} and to modify its definition
from that used in the seafcood HACCP regulation {Sec. 123.3{i}) to
conform with recent NACMCF changes in terminology (Ref. 55). The term
*“gontrol measure'' is used because not all hazards can be prevented,
but virtually all can be controlled to some degree. The new NACMCF
definition describes the control measures as actions or activities
rather than as chemical, physical, or other factors. Further, the term
“*control'' is clarified to mean prevention, elimination, or reduction
of hazards. The agency tentatively concludes that the recent NACMCF
definition better describes the measures that processors must take,
Therefore, FDA is proposing that ““control measure'' means any action
or activity that can be used to prevent, eliminate, or reduce & hazard.
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The NACMCF also recently modified its definition for *“critical
control point'' (Ref. 55). The modified definition incorporates the npew
definition of "“control measure'' and emphasizes the essential or
critical nature of the step. Thus, FDA tentatively concludes that the
recent NACMCF definition betier characterizes the term., Therefore, the
agency is proposing in Sec, 120.3(c)} that "“‘eritical control point?'
means a point, step, or procedure in a food process at which a control
measure can be applied and at which control is essential to reduce an
identified food hazard to an acceptable level.

The seafood HACCP regulation defines "“processing'® in
Sec., 123.3{k} with specific product application. To apply these
definitions to juice and to avoid listing specific processes, the
agency is proposing in Sec., 120.3th} (1) to define " processing’'’ as
activities that are conducted by a processcor that are directly related
to the production of juice products,

As with the seafood HBACCP regulation, there are certain handlers of
juice products that are not covered by the proposed definition. FDA has
tentatively concluded that harvesting, picking, or transporting raw
agricultural ingredients of juice products, without otherwlse engaging
in processing, should net be included in the term ~“processing'’

{Sec. 120.3th}(21{i)}. FDA has developed voluntary GAP guidance that
has been issued in draft for comment and will apply to these
activities. The agency believes that growers will find GAP's useful and
that the regulations that it is proposing in this rulemaking will, if ¢
adopted, reinforce use of both FDA and specific industry GAP's, thus ii’
affecting harvesting, picking, or transporting indirectly through

processor and imperter controls over raw materials and imported

shipments {e.g., preventive controls such as the purchasing of raw

materials only from farms that engage in proper handling of produce}.

The agency notes that, with F8IS, it published an ANPEM (8] FR
59372, Hovember 22, 1996) concerning transportation and storage
requirements for potentially hazardous foods. In that ANPRM, FDA and
F5IS requested information and comments on approaches that the twe
agencies should take to foster food safety improvements in the
transportation and storage of potentially hazardous foods. While juice
has not historically been considered a potentially hazardous food,
recent illnesses associated with julce necessitate reconsideration of
whether this food should not be included in that category. FSIS and FDA
are reviewing the comments received in response to the jeint
transportation notice and will decide whether rulemaking is warranted.

FDA jinvites comment on whether its approach to transportation is
adequate.

The agency has also tentatively decided to exclude the operation of
a retail establishment from the definition of "‘processing’’

{3ec, 120.3(gj (2)(ii}). For purposes of this rule, the agency has e
tentatively decided that a retail establishment as set ocut in proposed ‘“'
Sec, 120.3(b}{2){iii1) includes a very small processor that makes juice

on its premises and directly sells juice to consumers and other

retailers provided that total juice sales do not exceed 40,000 gallons

per year.

FDA has traditienally refrained from directly regulating retail
establishments, although it has authority to do so. FDA provides
training and other forms of technical assistance to States and local
governments who inspect retail food establishments through the agency's
retail Federal/State cooperative program. A major part of that
cooperative program involves the development of model codes, some of
which have been widely adopted by States and local governments. FDA has
consolidated those model codes into & single, updated food code for the
retail sector. Appropriate controls are included in the food code that
can be applied to address juice hazards at retail. FDA will continue to
operate through the Federal/State cooperative mechanism and,
consequently, has not proposed to regulate juice retailers in
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this proposal, However, elsewhere in this issue of the Federal
Register, the agency is proposing to require labeling statements for
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packaged juice products including those sold by retallers that have not
been pasteurized or otherwise processed to reduce, eliminate, or
control pathogens. The proposed labeling requirement would apply to
packaged untreated juice products produced in retail establishments for
immediate consumption {such as grocery stores and very small
processors) and would serve to inform consumers of the risk of
untreated juices. {Retail processors selling unpackaged juice on-site
for immediate consumption, such as restaurants and juice bars, would be
exempt from both HACCP and labeling.} FDA notes that 2 of the outbreaks
asaociated with apple cider {an outbreak of E. Coli. 0157:H7 infection
and an outbreak of cryptosporidosis involving very small apple cider
mills, refs. 8, BA, and 11) would have fallen under the retail
exclusion. Under the proposed labeling rule, the cider mills would have
been required to label their apple cider. FDA seeka comment on whether
the provisions of the food code in combination with the labeling
gtatements will provide adequate public health protection. In addition,
in formulating its proposal te include in the definition of retailer a
processor that sells less than 40,000 gallons per year, the agency
considered two other alternatives on which it requests comments. The
first alternative would be to subject these establishmwents to the RACCP
requirements and to provide a 3-~year effective date. The szecond
altermative would be to subject these establishments to rthe HACCP
requirements and to provide a S~year effective date. The agency is also
soliciting comment on the appropriateness of including these
establishments in the retail exemption as well as the appropriateness
of the other twc options considered.

The agency is proposing to define the term " “controel,’' even
it was not included in Sec. 123.3. FDA is proposing in Sec. 120.3(a),
that ““control'' means to prevent, eliminate, or reduce. This
definition is consistent with the use of the term “‘control''™ in the
definition for " ‘control measure'’ {Sec. 120.3({b}) and describes more
specifically what is tc be accomplished in the control of food harzards.

FDA is also proposing to define the term ““monitor,'’ even though
it was not included in Sec. 123.3. FDA is proposing in Sec. 120.3{g} teo
define "‘monitor'' as conducting a planned sequence of observations or
measurements to assess whether a process, point, or procedure is under
control and producing an accurate record of those observations or
measurements for use in verification, This definition is identical with
that of the NACMCF {Ref. 55). The agency tentatively concludes that
defining this term will assist juice processors to be aware of what
activities constitute monitoring of the various components of the HACCF
system and preregquisite programs; and comply with the monitoring and
recordkeeping requirements necessary for acceptable verification of

HACCP.
C. CoMP’s

Section 120.5 of the proposed regulations references the umbrella
CGMP regulations in part 110 as providing general guidance to such
matters as facility design, materials, personnel practices, and
cleaning and sanitation procedures. Because part 110 provides guidance
of general applicability to all foods, inciuding juice, the agency
intends that this gquidance will continue to apply to juice processors
even if FDA adopts the proposed requlations in part 120.

D. Prerequisite Program Standard Operating Procedures

The available evidence, including FDA's experience with the HACCP
pilot programs, points to the effectiveness of two programs that do not
fall within the parameters of traditiomal HACCP. FDA will refer to
these programs in this document as °“prerequisite programs.*'' The first
of these programs is that the firm have in place SOP's designed to
ensure plant sanitation.

The seafood final rule requires in Sec. 123.11 that the processor
monitor certain sanitation measures and document both the monitoring
activities and any corrective actions taken when such monitoring finds
an insanitary condition that may contribute to the likelihood of
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product becoming hazardous. While seafood processors are not required
under Sec. 123.1l{a} to develop and implement written sanitation or
prerequisite program SO0P's, processors must maintain sanitation control
records that, at a minimum, decument that certain monitoring
requirements have been met, and that corrective actions are taken when
necessary {(Sec. 123.11{c}). Section 123.11{(b} sets forth requirements
for sanlitation monitoring.

F5I8's regulations for meat and poultry require that official
establishments develop, implement, and maintain written S0P's for
sanitation {9 CFR 416.11}. Each official establishment must take
appropriate corrective action when it or FSIS determines that the S0P's
have failed to prevent direct contamination cor adulteraticn of product
{9 CFR 416.15). Each establishment must maintain daily records that are
initialed and dated to document the implementation and monitoring of
the S50P's and any corrective actions taken {9 CFR 416.16}. Finally,
FSI8 verifies the adequacy and effectiveness of the SCP's (9 CFR
416.17) .

Insanitary facilities or equipment, poor fcod handling, improper
personal hygiene, and similar insanitary comnditions create an
environment in which products may become contaminated with
microorganisms, including pathegens. However, sanitation controls may
be difficult to fit intec HACCP plans. Sanitation covers the whole
processing environment, neot just CCP's. A prerequisite program is an
appropriate mechanism for a situation, such as sanitatien, that dees -
not lend itself well to HACCP controls. Therefore, sanitation S0P's are “
a type of prereguisite program that is essential to provide a solid
foundation for HACCP systems. The agency tentatively concludes that
ganitation S0P's are an essential foundation for HACCP systems for
Juice.

The second prerequisite program is one that provides control over
materials that are entering the plant. The 50P requirements of both the
seafood and FSIS regulations are limited to sanitation. However, the
pilot program experience has suggested the utility of controls on
incoming material. A preocessor could use incoming material prerequisite
program S50P's, in a manner similar to the sanitatien SOP's, i.e., to
cover a range of processing factors, not just CCP's. Although use of
incoming material SOP's may not obviate the need for some CCP's in a
HACCP plan, FDA anticipates that their use could help to ensure the
safety of the food produced.

Incoming material centrols for raw produce could be invaluable in
establishing the conditions under which produce needs te be grown
(including pesticide application) and harvested to provide assurance to
the processor that the raw produce will not present hazards that the
processor will otherwise need to control. For example, the processor’s
incoming material SOP's could specify that the processor will enly
purchase carrots that have not been fertilized with manure during ‘i’
growth. Ancther example is that the incoming material control could
specify that the processor will only accept apples that have been
picked from the tree, and that dropped apples are uhacceptable. A
simple solution to contrel the possible
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presence of unlawful pesticide residues on fruits and vegetables is to
establish SOP's for incoming material contrel that ensure that any
pesticides that have been used on the produce are appreoved for that
use, are used at the appropriate level, and that appropriate time has
elapsed between application and harvest.

As discussed previously, FDA is developing GAP and GMP guidance
that has been issued in draft for comment. The guidance will address
potential food safety preblems throughout the food production and
distribution system such as sanitation, worker health, and water
gquality.

A manufacturer also could use controls on the packaging materials
that it receives. Proper packaging iz essential if a processor is to
minimize the possibility of the cccurrence of hazards after juice has
been processed. Juice that is not packed in hermetically sealed
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containers may be subject te contamination from a mumber of scurces.
The processor also needs to ensure that the container coating that it
uses will not deteriorate through reasonable storage. Evidence in
section I.B of this document showed examples where the acid content of
same juices corroded the tin lining of the contajner, and the tin was
present in sufficient concentration to be toxic. Incoming material
controls will mean that the processor will act to ensure that packaging
materials are safe and suitable before accepting them.

Incoming material contreols for ingredients that a processor may add
te juice can also be helpful. For example, if a processor is purchasing
juice or juice concentrate from a supplier for use in a2 mlti-juice
beverage, it is essential that that juice have been processed under an
adequate HACCP system and have not been contaminated during
transportation. Thus, incoming material SOP's will lead the processor
to establish controls on ingredients as criteria for acceptance in the
plant.

However, the agency is not propesing to provide for the use of
incoming materials SOP's in part 120 at this time and requests comment
on this issue. FDA iz seeking comment on whether incoming msterial
SOP's can be utilized in a similar relationship to the HACCE system as
the sanjtation SOP's. Do interested psrsons see value in FDA reguiring
that these SOP's be written, monitored, and verified? How do these
SOP's relate to FIA's draft guidance on fresh produce? What are
reasonable procedures for acceptance of incoming materials that could
be incorporated inte SOP's?

1. Sanitation SOP's

FDA is proposing in Sec. 120.6{a} {1} to require that processors
have and implement 50P's that address sanitary conditions and practices
before, during, and after processing. Good zanitation practices are
critical toe the prevention of microbiologically related foodborne
illnesses. FDA's CGMP regulations for food in part 110 set out general
principles of sanitation that should be followed in plants that
manufacture, package, label, or hold human food. They address such
matters as personal hygiene and cleanliness among workers who handle
food, the suitability of the plant design to sanitary operations, and
the cleaning cof food-contact surfaces. The proposed sanitation SOP's
relate to the entire facility, not just to a limited number of CCP's.
FDA tentatively concludes that this step is necessary to fully
implement section 402(a) {4) of the act and yer at the same time not
overload the HACCP system. FDA invites comments on this approach.

FDA did not elect te make the development of a written sanitation
S0P mapdatory for seafood because it recognized that soame processors
may be able to achieve satisfactory sanitary conditiona and practices
without having to commit their sanitary control precedures to writing
{60 FR 65096 at 6514%). In the seafood final rule, FOA concluded that
as long as there were records demonstrating that the plant was being
kept in sapnitary condition, it was not necessary to require written
sanitation 50FP's, even though the agency strongly recommended that a
processor have them. The agency reguests comment on whether it should
require for juice HACCP that sanitation SOP'x be written.

In the evidence discussed in section I.A of this document, there
were several instances where contaminated water was the cause of the
outbreak. The water that the processor used was contaminated and when
produce was washed with it before julcemaking, the water contaminated
the produce, resulting in contaminated juice. Therefore, the safety of
the water that comes into ceontact with food or food contact surfaces is
an important factor that a processor must consider to maintain proper
sanitation and prevent contamination of the product and plant. The
seafood HACCP requlation in Sec. 123.11(b) lists eight sanitary
conditions and practices that processors sust monitor, and monitoring
the safety of the water that comes inte the plant iz one of them
(Sec. 123.11(b) {1}}). Based on the foregoing, FOA ia proposing a similar
requirement in Sec. 1Z20.6(a){l).

In section I.B of this document, FDA recounted the evidence
demonstrating, that several outbreaks were caused by ¢leaning solution
directly contaminating the juice. Sanitation 30P's for seafood in
Sec. 123.11(b} {5} regquire that processors protect food from
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adulteration with cleaning compounds. Given that cleaning compounds,
sanitizing agents, pesticides, and other materials can pose a similar
threat if not properly used in a juice processing facility, FDA is
proposing a parallel requirement in Sec. 120.6{a} (5).

The other provisions of Sec, 123.11(b) are based on CGMP and
encompass basic sanitation principles. Based on its consideration of
the factors that it cited in arriving at Sec. 123.11(b), the agency
tentatively concludes that it is appropriate te reguire in
Sec. 120.6{a} that juice processors address the same sanitary
conditions and practices in their S0P that must be monitored by seafood
processors. FDA regquests comment on the proposed matters that must be
addressed in the sanitation S0P, and whether others are necessary for
juice.

2. Other Requirements for Prerequisite Program S0P's

FDA i1s proposing in Sec, 120.6{(b) that processors monitor
sapitation conditions and practices during processing with sufficient
frequency to ensure, at a minimum, conformance with those conditions
and practices specified in part 110 that are appropriate both to the
plant and to the food being processed. The seafood HACCP regulation
reguires sanitation monitoring (Sec. 123.11(b)}. Because prereguisite
programs potentially include facility-wide control points and provide a
foundation for HACCP systems, processors need to moniter the
performance of the 50P's to ensure that they are functioning as
designed, and that they are corrected if there is a problem. .

The agency is proposing in Sec. 120.6{c} that processcrs maintain e
records that document the monitoring that they do under the
prerequisite program SOP's and any corrections to those SOP's that they
make. Monitoring and recording of conditions and practices under the
prerequisite program 3C0P's are as much keys to the success in improving
those conditions as is the development by a processor of the SOP's. As
in the case of HACCP recocrds, FDA is proposing to require that
processcrs engage in systematic monitoring of their own sanitation
practices and conditions. This proposed reguirement is similar to what
is required for sanitation SOP's for seafood (Sec. 123.11{c)).

Monitoring to
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ensure that sanitation is under contrel is the respensibility of all
processors. Monitoring records help processors to see trends, and also
allow the regulator to assess a processor’'s compliance over a period of
time, not just at the time of an inspection.

FDA believes that the records bearing on the monitoring of relevant
sanitation conditions and practices and the agency's access to such
records are essential if proposed Sec. 120.6 is to be an effective
regulatory strategy. Therefcre, as with HACCP records, the agency ‘
tentatively concludes that these records be subject to the
recordkeeping requirements in proposed Sec. 120.12.

Proposed Sec. 120.6(d) provides the coption to juice processors to
include prerequisite program SOP controls in the HACCP plan. However,
if these contrels are implemented as part of the prerequisite program
S0P's, there is no need to include them in the HACCPY plan. The contrel
must be in the HACCF plan or in the prerequisite program S0P but need
not be in both places. This proposed provision is similar to
Sec. 123.11{d} for seafecod. It is intended Lo provide manufacturers
with flexibility in how they address the issues involved in the
prerequisite centrols.

The agency regquests comment on its proposed approach to
prerequisite program SOP's.

E. Hazard Analysis

1. The Hazard Analysis
The seafood HACCP regulation in Sec., 123.6(a} requires that every

processor conduct, <r have conducted for it, a hazard analysis to
determine whether there are food hazards that are reasonably likely to
pceur for each kind of fish and fishery product processed by that

hitn /i ofean fda cov/~Ird/fr98424a html 071672000 1Lla



.JCFSAN Federal Register 63 FR 20449 April 24, 1998 — Hazard Analysis Critical Co Page 33 of 69

processor and to identify the preventive {i.e., control) measures that
the processor can apply to control those hazards. Section 123.6(a)
reflects the fact that food hazards can be introduced both within and
outside the processing plant environment, including before, during, and
after harvest. A food hazard that is reasonably likely to occur is one
that, based on the evidence and insights provided by experience,
illness data, scientific reports, and other information, has a
reasonable possibility of occurring in the particular food if
appropriate controls to protect against the hazard are not put in
place. Thus, ensuring that a food will be safe involves identifying
these hazards and preparing for them. The FSIS HACCP regulation for
meat and poultry, in 9 CFR 417.2(a) (1), alsc requires that a hazard
analysis be done.

According to the NACMCF, a thorough hazard analysis is the key to
preparing an effective HACCP plan (Ref. 55). If the hazard analysis is
not done correctly, and the hazards warranting control within the HACCP
system are not identified, the plan will not be effective reagardiess of
how well it is followed.

The hazard analysis involves hazard identification and evsluation.
According to the RACMCF, each potential hazard is evaluated hased on
the severity of the potential hazard and the likelihood of its
pocurcence {Ref. 53). The NACMCF defined severity as the sariousness of
the conseguences of exposure to the hazard. They stated that
consideration of the likelihood of ita cccurrence is usually based upon
2 combination of experience, epidemiclogical data, and information in
the technical literature, and that when conducting the hazard
evaluation, it is helpful to consider the likelihood of exposure s
the severity of the potential consequence= if the hazard is not
properly controlled. The NACMCF also stated that consideration ahould
be given to the effects of short term, as well as long term, exposure
to the potential hazard.

The seafood HACCP regulation does not differentiate between hazards
that cause acute harm and hazards that cause harm through chronic
sxposure. FDA stated in the seafood final rule that:

HACCP should be the norm, rather than the sxception, for
controlling safety related hazards in the seafood industry. Existing
standards for such contaminants as drug residues, pesticides, and
industrial contaminants, are established to ensure that their
presence in foods does not render the food unsafe. Processors of
fish and fishery products are obliged to produce foods that meet
these standards.

Processors are chbliged to exercise control over all food safety
hazards that are reasonably likely to cccur.

An important principle is that the processor has the burden of
determining the reasonable likelihood ¢©f a hazard's occurrence,
regardiess of whether it is a chronic or an acute exposure hazard. In
determining whether a chronic hazard is reasonably likely to occur, a
processor should consider whether it is reasonably likely that, without
some form of control, the food will contain a contaminant in sufficient
quantity to cause it to be adulterated under the act (e.g., it exceeds
a Federal tolerance for a pesticide residue).

The agency tentatively concludes that the requirement for a
processor to conduct a hazard analysis is appropriate for juice
processors. The evidence presented in section I of this proposal
demonstrates that hazards are reasonably likely to occur in the
processing of juice. Therefore, FDA is proposing to require in
Sec. 120.7 that processors develop a hazard analysis to determine
whether there are food hazards that are reasonably likely to occur for
each type of juice processed and to identify the contrel measures that
the processor can employ to control those hazards. The agency requests
comments on how processeors should consider the severity of the hazard,
as the HACMCF discussed, along with its likelihood of occurrence, in a
hazard analysis.

FDA is also proposing in Sec. 120.7 to require that juice
processors use the same considerations in their hazard analysis as
required of seafood and meat and poultry procassors {i.e., that they
determine where hazards are introduced, and which hazards need to be
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controlled}) because these considerations raise the fundamental issues
that must be considered in identifying the hazards present in any
processing operation.

Finally, under the proposed regulation, the hazard analysis must be
developed by an individual trained in HACCP., Training is critical to
the successful implementation of HACCP systems. A trained individual
will be able to understand and apply HACCP principles to the hazard
analysis.

The hazard analysis serves several purposes. It can identify any
modifications tc a process or product that are necessary to ensure or
improve the preduct's safety. It can alsc provide the basis for
determining CCP's. A specific analysis of a process is necessary
because aspects of the process that represent significant hazards in
one oparation may not present significant hazards in another operation
even though the two operations produce the same or a similar product.
Differences in equipment and incoming materials are generally the basis
for these variations. For example, processors will use different
equipment and incoming materials if producing juice from concentrate
than if they are producing the same juice from raw materials.

A summary of the deliberations and the rationale developed during
the hazard analysis should be kept for future reference. This
information will be useful during reviews and updates of the hazard
analysis and the HACCP plan.

Although under both seafood HACCP and meat and poultry HACCFE a s
hazard analysis is reguired, a written hazard analysis is only reguired 'ii
under the meat and poultry regulation. In the seafood HACCP final rule,
the agency presented its reasons for not requiring a written hazard
analysis {60 FR 65096 at 65118). It stated:
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The agency recognizes that the best way for it to verify a
processor's hazard analysis is indirectly, through its own
evaluations of whether a processor ought to have a HACCP plan, and
whether a HACCP plan appropriately identifies the food safety
hazards and CCP's that are reasonably likely te occur. In cther
words, it is the end product of the hazard analysis, the HACCP plan
and its implementation, that should be judged by the regulator. For
this reason, the agency is not requiring that hazard analyses be
performed according to a standardized regimen, or that they be
documented in writing for FDA review.

Even though FDA is not reguiring that the hazard analysis be
available to the agency, there may be cases in which it would be to
the processor's advantage to have a carefully documented written
hazard analysis to show te FDA. Such documentation may prove useful .
in resolving differences between the processor and the agency about .ﬂ’
whether a HACCP plan is needed and about the selection of hazards,
CCPts, and CL's. Written hazard analyses may also be useful to
processors in that they may help provide the rationale for the
establishment of CL's and other plan components. Having the basis
for these decisions available may be helpful when processors
experience changes in personnel, especially those associated with
the HACCP process, and in responding to upanticipated CL deviations.

FDA believes that the position taken in the seafood HACCP
regulation continues to be appropriate for seafood. The agency notes
that the " “Fish & Fisheries Products Hazards & Controls Guide'' assiats
procassors in the development of their HACCP plans, including the
hazard analysis. It lists numerous potential hazards and guides seafood
processcrs through the hazard analysis. However, as discussed
previously, it is not clear whether, given the limitations on its
resources, FDA will be able to provide such detailed infermation for
juice. Therefore, the agency tentatively concludes that a regquirement
for a written hazard analysis is appropriate for juice,

Moreover, most firms in the FDA pilot program reported that
preparing a written hazard analysis, including a list of preventive
measures, helped them conduct a more scientific analysis rather than
just a gualitative one; they also reported that the written hazard
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analysis provided a means of communicating to employees the public
health significance of the hazards that were being controlled (Ref.
57). Thus, FDA believes that processors likely will conduct a more
appropriate hazard analysis if they have to document it. If the hazard
analysis has not been conducted properly, the HACCP plan will likely be
ipadequate. Therefore, FDA tentatively concludes that HACCP plans alone
may not be adeguate without a documented hazard analysia.

Accordingly, FDA is proposing to include in Sec., 120.7 that the
hazard analysis be written and maintained as a record in accordance
with propeosed recordkeeping requirements (Sec. 120.12). The agency
requests comments on its approach of reguiring a written hazard
analysis.

2. Bvaluation of Hazards
Section 123.6(c) requires that processors consider in the hazard

analysis whether any food safety hazards are reasconably likely to ocour
as a result of natural toxins, microbiological contamination, chemical
contamination, pesticides, drug residues, decomposition, parasites,
unapproved use of direct or indirect feood or celor additives, and
physical hazards. In 9 CFR 417.2(a) (3}, FSIS lists theze same
considerations where food safety hazards might be expected to arise and
adds zoonotic diseases to the list.

FDA has reviewed the food hazards that are reasonably likely to
occur in juice. For the most part, the hazards that processors should
consider in doing a hazard analysia for this type of food are the same
as those that FDA and USDA have listed in the regulations for seafood,
meat, and poultry (Ref, 58). However, unlike seafood, meat, and
poultry, pesticides may be intentionally applied to fruits, wvegetables,
and other plant products during their growth. All pesticides applied teo
produce must be approved for use on that plant, and the reaidue levels
of the pesticides at the time of harvest must be within tolerances.
Therefore, processors mst ensure that any pesticide residues on plant
foods are lawful for that food and are within tolerances.

The presence of possible allergens in foods is a second possible
hazard that was not considered in HACCP regulations for seafood or meat
and poultry. Food ingredients must be declared on the label in
accordance with Sec. 101.4, and individuals sensitive to particular
ingredients may avoid consuming them by checking the ingredient list.
However, there is a possibility that traces of undeclared food
materials could be present in fuod products from foods run previously
on the same equipment as used for the juice or on nearby equipment. The
presence of even traces of certain food ingredients can cause life
threatening reactions in sensitive individuals. For example, dairies
may process juice using the same eguipment that they use to process
milk. Therefore, dairies processing juice in this manner must consider
whether traces of milk are present in the juice. The same principle
holds for processors producing several types of juices on the same
equipment. A hazard analysis should determine whether a food hazard is
created as a result. FDA tentatively concludes that a hazard analysis
should consider the potential presence of undeclared food ingredients
that could be possible allergens.

Therefore, FDA is proposing in Sec. 120.7{a) that in evaluating
which food hazards are reasonably likely to coccur, consideration should
be given, at a minimum, to the following: (1)} Microbiclogical
contamination, (2) parasites, (3} chemical contamination, (4} unlawful
pesticide residues, (5) decomposition in food where a food hazard has
been associated with decompesition, {6) natural toxina, (7) unapproved
use of direct or indirect food or color additives, {8) preasence of
undeclared allergens, and (9} physical hazards. The agency requests
comment on these hazards and any others that should be included in the

regulation.

3. Other Considerations
The agency is proposing in Sec. 120.7{b) that processors should

evaluate product ingredients, processing procedures, packaging,
storage, and intended use; facility and equipment function and design;
and plant sanitation, including employee hygiene, to determine the
potential effect of each on the safety of the finished food for the
intended consumer. These are factors that a prudent processor should
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consider in conducting a hazard analysis. The seafood HACCP regulations
at Sec., 123.6{a} did not list specific items or factors that processors
should consider when conducting a hazard analysis. The preamble to the
final rule for those regulations stated that, as of December 1955, the
methodology for conducting a hazard analysis was not sufficiently
standardized to justify mandating what the hazard analysis must
include. The preamble encouraged processors to study the NACMCF
guidance on the subject. The agency tentatiwvely concludes, however,
that including in the codified text the minimum elements that the
processcor should consider in developing a hazard analysis will assist
processors. This material is included te be helpful and does not
constitute a substantive change from the seafood HACCP regulatien. FDA
reguests comment on proposed Sec, 120.7(b}.

F. HACCP Plan

1. The HACCP Plan
The seafood HACCP regulation reguires in Sec. 123.6(b) that

processors have and implement a written HACCP
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plan whenever a hazard analysis reveals one or more food safety hazards
that are reasonably likely to cccur. FSIS has established a similar .
requirement for meat and poultry (% CFR 417.2(b}). e

FDA is proposing to require in Sec. 120.8(a} that every juice
processor have and implement a written HACCP plan whenever a hazard
analysis reveals that one or more food hazards are reasonably likely to
ccour during processing, as described in Se¢. 120.7. This could include
adapting a model or generic-type plan to a processor's specific
gituation. This proposed reguirement is in keeping with Principle 7 of
the NACMCF guidelines that firms prepare and maintain written HACCP
records {Ref. 55}.

The agency is also proposing in 8ec. 120.8(a)(l} and {a) {2} that a
HACCPE plan be specific to each location where juice is, and to each
type of juice that is, processed by that processor. The plan may group
types of juice products together, or group types of production methods
together, if the food hazards, CCP's, CL's, and procedures reguired to
be identified and performed are essentially the same for the products
or methods being grouped, provided that any required features of the
plan that are unique to a specific product or method are clearly
delineated in the plan and are observed in practice. Proposed
Sec. 120.8{a) is similar to provisions in both Bec. 123.6(b) of the
seafood HACCE regulation and 9 CFR 417.2({b) of the HACCP regulation for
meat and poultry. .

A plan is specific to each location because the likely hazards, '
CCP's, CL's, and monitoring procedures can vary from one facility to
another depending on such factors as type of equipment, conditions and
procedures, personneil, and location. A plan also should be specific to
each type of juice for the same kinds of reasons. Hazards can vary
depending on the type of fruit or vegetable used fo make the juice, pH,
and other factors. The agency has tentatively concluded, however, that
some types of juices can be grouped together in a HACCP plan if the
hazard analysis reveals that the juices present similar hazards, their
processing includes the same CCP's, or there are other appropriate
comnonalities in their production. Srouping would reduce the paperwork
burden on scme processors without altering the benefits attainable
through HACCP. The agency requests comment on this approach,

A valid HACCP plan delineates the procedures to be followed in
processing the juice. Thus, FDA tentatively concludes that the BACCP
plan needs to be developed by individuals who not only are
knowledgeable in juice precessing but who have been trained in HACLCP.
This activity regquires specialized training in the principles of HACCP,
various aspects of food science, and the knowledge of criteria of
existing regulations and guidelines. Therefeore, the agency is proposing
in Sec. 120.8{a}) that the HACCP plan be developed by an individual or
individuals who have been trained in accordance with proposed
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Sec. 120.13.

Seafood and meat and poultry processors are required to have a
written HACCP plan that is subject to certain recordkeeping
requirements. An adequate recordkeeping system is the key to HACCP. In
addition, adequate records allow the processor to be able to reference
the HACCP plan as necessary. Thus, FDA tentatively concludes that,
because of the plan's importance in a HACCP system, the HACCP plan for
juice must also be subject to certain recordkeeping reguirements.
Therefore, the agency is also proposging in Sec. 120.8 that the HACCP
plan be maintained in accordance with the recordkeeping requirements of
Sec. 120.12.

2. The Contents of the HACCP Plan

As discussed previously, the NACMCF has developed seven principles
that describe the HACCP concept and what constitutes a HACCP plan. Both
Sec. 123.6{c} and 9 CFR 417.2{c) include minimum requirements for the
contents of HACCP plans for seafood and meat and poultry, respectively,
that are based on these seven principles. FOA is propesing to require
similar minimum criteria for HACCP plans for juice products.

The agency is proposing in Sec. 120.8(h) {1} to require that the
plan list the food hazards that are reasonably likely to occur as
identified in accordance with Sec. 120.7 and that thus must be
controlled for each type of product. This list identifies the hazards
that will be controlled by adhering to the HACCP plan in the proceasing
of that type of juice.

Congistent with the HACCP principles identified by the NACMCF, FDA
jis proposing in Sec. 120.8{b}{2) that procesacrs list the CCP'a for
each of the identified food hazards, including, as appropriate, CCP's
designed to control hazards that could occur or be introduced inside
the processing plant environment, and CCP's designed to control food
hazards introduced outside the processing plant environment, including
hazards that occur before, during, or after harvest. Complete and
accurate identification of CCP's is fundamental to controlling food
hazards (Ref. 55}). Hazards may be caused by improper procesaing or by
events outside the processor's direct contrel. These hazards are
controllied by the CL's, monitoring, control procedures, and
recordkeeping that are done as part of HACCP.

In Sec. 120.8(b){3), FDA is proposing, consistent with the HACMCF
principles, that processors list the CL's that must be met at each of
the CCP's. CL's must be met to ensure that the relevant hazard is
controlled or avoided. According to the NACMCF, each CCP will have one
or more control measures to ensure that the identified hazards are
prevented, sliminated, or reduced to acceptable levels {Ref. 55). Bach
control measure has one or more asscociated CL's. Thus, some CL's can be
set to reflect regulatory levels established by FDA or EPA in the form
of action levels, regulatory limits, or tolerances for contaminants
such as pesticide residues, natural toxins, and other contaminants.

According to the HACMCF, monitoring serves three main purposes
{Ref. 55). First, monitoring is essential to food safety management in
that it facilitates tracking of the operation. If monitoring indicates
that there is a trend towards loss of control, then action can be taksn
to bring the process back into control before a deviation from a
critical limit occurs. Second, monitoring is used to determine when
there is loss of contrel and thus a deviation at a CCP {i.e., exceeding
or not meeting a CL). When a deviation occurs, an appropriate
corrective action must be taken. Third, it provides written
documentation for use in verification.

Proposed Sec. 120.8(b) (4) regquires that processors list the
procedures, and the freguency with which they are to be performed, that
will be used to monitor each of the CCP's to ensure conpliance with the
CL's. Monitoring steps are necessary to ensure that the CCP is in fact
under contreol and to produce an accurate record of what has occurred at
the CCP. The f{requency of monitoring affects the level of confidence
that a firm has in the safety of its product, with continuous
monitoring providing the highest level of confidence.

The agency is proposing in Sec. 120.8{b} {5} that processors include
in their HACCP plan any c¢orrective action plans that have been
developed in accordance with proposed Sec. 120.10{a), and that are to
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be followed in response to deviations from CL's at CCP's. As explained

in more detail in the "“Corrective Actions'' section of this preamble,

FDA has tentatively concluded that these regulations should prowvide the
processor with the option of predetermining corrective actions,

Predetermined corrective action
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procedures have the potential te facilitate faster action when a
deviation occurs than would be posszible in the absence of such
procedures and to enable a processor to make a more timely response to
the deviation when trained or otherwise gualified individuals are not
readily availabkle.

Consistent with the NACMCF principles, the agency is propesing in
Sec. 120.8(b) {6} that processors list the verification and validation
procedures, and the frequency with which they are to be performed, that
the processor will use in accordance with proposed Sec. 120.11. As
explained in more detail in the "“Verification and Validation'' section
of this preamble, FDA has tentatively concluded that a processor must
specify in its HACCP plan the verification and validation procedures
that it will use and the frequency with which it will use those
procedures. FDA tentatively finds that inclusion of this information in
the plan is necessary to underscore that a processcr has an ongoing
obligation to ensure that the verification and validation steps it has .
determined are necessary are readily ascertainable by its employees as ‘ﬂ'
well as by regulatory officials.

Finally, in Sec. 120.8(b}{7), FDA is proposing that processors
provide for a recordkeeping system that documents the monitoring of the
CCP's, and that the records contain the actual values and observations
obtained during monitoring. Implementing a HACCP system depends on
adeguate records to document the controls at each CCP and the
corrective actions taken in response to any deviations. FDA has
tentatively concluded that it is neither possible for processors to
derive the full benefits of a HACCP system, nor to verify or validate
the operation of the system, without actual measurement values.
Notations that heat treatment temperatures are "“satisfactory'®' or
" unsatisfactory, '' without recording the actual times and
temperatures, are vague and subject to varying interpretations and
thus, will not ensure that controls are working properly. Alse, it is
not possible to discern trends without actual measurement values.

The agency requests commentes on developing a HACCP plan based on
the HACMCEF principles.

3. Products Subject to Other Regulations

FDA has alrezdy established HACCP type regulations for acidified
and low acid canned foods. FDA examined this issue in the seafood final "
rule {60 FR 65096 at 65124) and acknowledged that there is no need for ‘g’
& processor to restate in its HACCP plan the requirements of part 113
or 114 {21 CFR part 113 or 114}.

Parts 113 and 114 dictate that low-acid canned foods and acidified
foods be processed in a manper to become commercially sterile.
Commercial sterility of thermally processed food is defined in
Sec., 113.3(e}{l) as a process that renders the food free of: (1}
Microorganisms capable of reproducing in the food under normal
nonrefrigerated conditions of storage and distribution, and (2) wviable
microorganisms (including spores} of public health significance.
Consequently, juice processors who must comply with the requirements of
part 113 or 114 need not address these particular hazards at all in
their HACCF plans.

However, it is important to note that othar hazards may be
reasonably likely to occur in an acidified or low-acid canned juice,
FDA is proposing to require that these hazards be addressed in the
HACCE plan, as appropriate. For example, FDA anticipates that the
peasible presence of glass in carrot juice packed in glass containers
is & hazard that is reascnably likely to occur and thus the agency
expects this hazard to be addressed in the HACCPE plan. Accordingly, te
clarify what is required of processors of acidified and low-acid canned
juice products, FDA is propeosing te adopt Sec. 120.8{c} for Jjuice
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products subject to cther regulations.
4. Relationship to Prerequisite Programs

All hazards identified during the hazard analysis as being
reasonably likely to occur need to be addressed by control measures
that a processor can apply. Determining how the control measures, in
turn, are to be addressed is a primary consideration in developing the
HACCP plan. Control measures jinvolve identifying the relevant CCP's and
CL's as part of the HACCP plan, or, in those limited circumstances
specified in proposed Sec. 120.6, making appropriate provision in a
prerequisite program 50P. The safety of the product can be compromised
if coptrol measures are not properly monitored and addressed.

As it required for seafood HACCP, FDA is proposing to require that
processors address plant sanitation by monitoring certain key sanitary
conditions and practices apart from CCP monitoring activities, sither
by inciuding sanitation controls as part of ths HACCP pilan, or as part
of an S0P in accordance with Sec. 120.6, or by adopting some
combination of these two approaches, at the option of the processor.

To reflect this approach, the agency is proposing in Sec. 120.8(d)
to state that sanitation controls may be included in the HACCP plan,
but that, to the extent that they are monitored in accordance with
Sec. 120.6, they need not be included in the HACCP plan.

FOA recognizes that many processing operation sanitation controls,
such as hand and equipment washing and sanitizing, are critical to the
safety of the food because they serve to minimize the risk of pathogen

.‘ introduction into finished products that may not be further heat
treated before consumpticn. Fer this reason, some processors may elect
to include in their HACCP plan the control of sanitatiopn through
atandardized practices in addition to, or in place of, monitoring of
sanitation conditions and control practices apart from the HACCP plan.
However, FDA also recognizes that sanitation controls may be difficult
to fit into HACCP plans, with appropriate CL's and corrective actions
sometimes being elusive. For this reason, some processors may slect to
rely exclusively on sanitation controls that are not part of the HACCP
plan. Either approach is likely to be acceptable, so long as whatever
approach is chosen ia fully implemented and followed. FDA requests
comment on this view.

&. Iegal Basis

The seafood HACCP regulation states that the failure of a processor
to have and to implement a HACCP plan that complies with Sec. 123.6(qg),
whenever a HACCP plan is necessary, or otherwise to operate in
accordance with the requirements of part 123, will render the fish or
fishery products of that processor adulterated under section 402{a} {4)
of the act, and potentially section 402({(a){1}. Whether & processor's
actions are consistent with ensuring the safety of food will be
determined through an evaluation of the processor’s overall
implementation of its HACCP plan, if one is required. The legal basis
for FOA's proposed mandatory HACCP aystems for juice processors ix the
same as that for seafood processors. Additional discussion of the legal
basis may be found in the proposed rule (59 FR 4142 at 4150) and final
rule (60 FR 65096 at 65098) for fish and fishery products.

The agency is proposing in Sec. 120.9 that failure of a Jjuice
!| processor to have and to implement a HACCP system that complies with
.| Sec. 120.B or otherwise to operate in accordance with the requirements
il of this part, will have similar consequences as a failure to comply
i) with the seafood HACCP regulations. FDA has tentatively determined that
.. the hazards, especially micrcbial hazards, inherent in juice
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" processing are such that, unless there is adherence to BACCP
principles, there cannot be assurance that the product is safe. Thus,
failure to operate a juice preocessing operation in acoordance with
HACCP is itself an insanitary condition that may render the juice

product injurious to health.
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H. Corrective Actions

The fifth HACCP principle, as articulated by the NACMCF, is that
processors establish the corrective actions that they will take should
moniteoring show a CL deviation, The NACMCF's expectation is that these
corrective actions should be predetermined and written into the
processor's HACCP plan. Where there is a deviation from established
CL's, corrective actions are necessary {Ref, 55}.

Section 123.7 of the seafood regulation permits, but does not
require, processors to iticlude in their BACCP plans any written
corrective action plans that they develop. When a deviation from a CL
occurs, Sec. 123.7{a) requires that the processor either: (1} PFollow a
corrective action plan that is appropriate for the particular
deviation, or (2} follow the series of actions provided in
Sec. 123.7(c). The steps in Sec. 123.7 (¢} constitute a minimum generic
model for corrective actions.

Section 123.7(b) of the seafood HACCP regulation defines an
appropriate action plan as one that addresses both the safety of the
product that was being processed when the CL failure occurred and the
cause of the deviation. In this respect, the contents of the corrective
action plan are consistent with the views of the NACMCF (Ref. 55},

Action necessary to correct the potential hazard may involve one or
more of the following steps: Immediately reprocessing the product;
diverting the product to anether use for which it is safe; segregating,
holding, and having the product evaluated by a competent experi; or ii’
destroying the product (60 FR 6505%6 at 65127). Tc ensure that
subseguent product is not subjected to the same deviation, the
correstive action must be sufficient to bring the process back under
control. FDA advised in the preamble to the seafood final rule {60 FR
§5096 at 65127) that such actieon may involve, where appropriate,
adjustments to those process parameters that have an effect on the
relevant CL {e.g., flow rate, temperature, source ¢f raw materials);
temporarily diverting product around a peint in the process at which
problems are being encountered; or temporarily stepping production
until the problem can be c¢orrected.

Section 123.7{c) of the seafood HACCP regulation describes the
steps that a processor must take whenawver there is a deviation from a
CL, but the processor has not prepared a corrective action plan for
that situation. If the processor does net have a corrective action plan
for a particular deviation, then the processor must: (1) Segregate and
hold the affected product for as long as necessary, {2) perform or
obtain a review by a trained individual to determine the affected
product's acceptability for distribution, (3) take corrective action to
ensure that no product enters commerce that is either injuriocus to
health or is otherwise adulterated as a result of the deviation, (4} ,
take corrective action to correct the cause of the deviation, and {5} ‘i’
have a trained individual perform a timely reassessment to determine
whetheyr the HACCP plan needs to be modified to reduce the risk of
recurrence of the deviation and modify the HACCP plan as necessary.

As stated in a previous paragraph , these steps constitute a
minimum generic-typs corrective action plan. The cbjectives of these
steps are the same as those of a preconceived plan: To ensure that
adulterated product does not enter commerce and to correct the cause of
the deviation. Because it iz a generic-type plan that is intended to be
applicable to any situation, some of the steps, such as segregating and
holding the affected product (Sec., 123.7(c){l}), might not be necessary
if the corrective action had been predetermined. This aspect of the
generic-type plan may provide processors with an incentive teo
predetermine corrective actions whenever practical.

FDA is proposing essentially the same requirements in Sec. 120.10
that it requires in Sec. 123.7 of the seafood HACCP regulation because
the agency is not aware that a juice processor has any options other
than those that are available to the seafood processor. The processor
can either follow its own established corrective action plan, as
appropriate for the particular deviation, or fellew the generic
provisions of the regulation that are applicable to any food. Thus, FPA
tentatively concludes that the seafood HACCP requirements for
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corrective actions are applicable to juice processing.

Proposed Sec. 120.10 sets forth the corrective action procedures
that a processor must take whenever a deviation from a €I occurs. A
processor may take corrective action either by following: (1} A
corrective action plan as identified in the HACCP plan {see proposed
Sec. 120.8(b) {5}), or (2} the procedures cutlined in proposed
Sec. 120.10(b}. Predetermined plans provide processors with benefits,
auch as faster action when a deviation occura, less need to justify to
management the appropriateness of the corrective action after it has
been taken, and a more timely response to the deviation than is
possible when trained or otherwise qualified individuals are not
readily available to make determinations, and a plan is not available.

The agency is proposing teo provide in Sec. 120.10{a} that
processors may develop written corrective action plans, which become
part of their HACCP plans in accordance with Sec. 120.8(b} (5), by which
they predetermine the corrective actions that they will take whenever
there is a deviation from a CL. According to the NACMCF, specific
corrective actions should be developed in advance for each CCP and
included in the HACCP plan {Ref. 55)}. The agency is also proposing in
Sec. 120.10{a) that a corrective action plan that is appropriate for a
particular deviation is one that describes the steps to be taken and
assigns responsibility for taking those steps, to ensure that: (1] No
product enters commerce that is either injurious to health or is
otherwise adulterated az a result of the deviation, and {2) the cause
of the deviation is corrected., These two considerations are essential
because they represent the reasons for taking corrective actions {i.e.,
protecting the public health and correcting the problem at hand}.

In Sec. 120.10¢(b}, FDA is proposing the steps that processora must
take when a deviation from a CL occurs, and they do not have a
corrective action plan that is appropriate for that deviation. Plirst,
under proposed Sec. 120.10{(b) {1}, any €L deviation will require the
segregation and heolding of the affected product until the significance
of the deviation can be determined. FDA tentatively finds that thias
step is necessary to ensure that products that may be injurious to
health do not enter commerce until the deviation's impact on safety has
been determined.

Proposed Sec. 120.10(b} (2} requires that processors perform or
cbtain a review to determine the acceptability of the affected product
for distribution. This is fundamental to determining the final outcomse
of the affected product. In some instances product may simply need to
be reprocessed, while at other times, the product may not be considerxed
adulterated. For example, if the pasteurization process did not reach
the minimm temperature specified by the CL, the juice can be diverted
and rercuted through the pasteurizer for
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reprocessing at acceptable temperatures. However, if the juice contains
a pesticide above an established tolerance level, the juice is deemed
to be adulterated.

FOA is alsoc proposing to reguire in Ssc. 120.10(b} {2} that the
safety determination be made by an individual who has adequate training
or experience to perform such a review. Adeguate trajining may or may
not include training in accordance with proposed Sec. 120.13, but the
individual’s training must be sufficient to qualify him or her to make
the public health determinations of this nature. For example, an
individual must have some training to understand that pasteurized juice
must have been processed to reach a minivum time and temperature
combination and know methods of reprocessing to remedy problem
situations. Adequate training in this context requires only knowledge
of how to perform the particular operation responsibility rather than
training in the concepts of HACCP.

Under proposed Sec. 120.10(b} {3}, processcors must take corrective
action, when necessary, with respect to the affected product to ensure
that no product enters commerce that is either injurious to health or
is otherwise adulterated as a result of the deviation. Under proposed
Sec. 120.10(b) {4) processors must take corrective action, when
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necessary, to correct the cause of the deviation. As discussed for
proposed Sec. 120.10{a}, the actions called for under these two
provisions are essential te any corrective action plan because they
address one of the two reasons for taking corrective actions, that is,
correcting the problem at hand.

FDA is proposing in Sec. 120.10(b} (5]} to reguire that a trained
person validate the HACCP plan that was in use at the time of the
deviation to determine whether it needs to be modified to reduce the
risk of recurrence of the deviation and to modify the HACCP plan as
necessary. It is critically impertant that processors learn as much as
possible from the occurrence of a deviation, and that they take the
steps necessary to ensure that such deviation will not be repeated.
Proposed Sec. 120.16(b} (5} reflects these principles.

¥inally, proposed Sec. 120.10{c} requires that processcrs maintain
records of all corrective actions that they take following either the
corrective action procedures in the HACCP plan or those specified in
Sec. 120.10(b). The agency is proposing that these records be subject
to the verification requirements in proposed Sec. 120.1l{z} and the
recordkeeping requirements of Sec. 120.12. The records need to reflect
all actions taken in response to a deviation (i.e., provide the
specifics about the actions taken and not simply refer to a written
procedure) . Such information helps the processor to determine if there
are recurring problems that it needs to address. The informatjion also
will enable both the processcr and the regulator to identify factors
that may help prevent problems in the future.

The agency requests comments on its proeposed appreoach to corrective

actions.
I. vVerification and Validation

The seafood HACCP regulation requires that every processor verify
that the HACCP plan is adeguate to contreol food safety hazards that are
reasonably likely to cccur, and that the plan is being effectively
implemented {Sec. 123.8(a}). Section 123.8 includes requirements for
reassessment of the HACCP plan and for varicus eother verification
activities, including reviewing monitoring records, reviewing records
of corrective actions, and reviewing calibration records. Section 123.8
also requires, in certain circumstances, that processcrs who had
cencluded that no HACCP plan was necessary reassess that judgment and
reevaluate their HACCP analysis.

The meat and poultry HACCP regulation requires that every
establishment validate the HACCP plan's adequacy in controlling the
food safety hazards identified during the hazard analysis and verify
that the plan is being effectively implemented {3 CFR 417.4{a}}.
Section 417.4 includes reguirements for initial wvalidation, ongoing
verification activities, reassessment of the HACCP plan, and
reassegssment of the hazard analysis for processors that do net need a
HACCP plan.

According to the NACMCF (Ref. 55}, there are four aspects to
verification. One is verifying whether the facility's HACCP system is
functioning according to the HACCP plan. Another aspect is the initial
validation of the HACCP plan to determine whether the significant
hazards have been identified, and whether, if the HACCP plan is
properly implemented, these hazards will be effectively controlled. The
third aspect consists of documented validations that are done after the
initial development and implementation of the HACCP plan. The fourth
aspect of verification deals with a periodic verification of the HACCP
system by an unbkiased, independent authority.

1. Verification

The agency is proposing in Sec. 120.11(a) to reguire that every
processor verify that the HACCP system is being implemented according
to design. Accerding to the NACMCF, a functioning HACCP system reguires
little end-product sampling because appropriate monitored safegquards
are inherent to the process. Therefore, rather than relying on end~
product sampling, firms need to conduct frequent reviews of their HACCP
plan to verify that it is being correctly followed, to review CCP
records, and to ensure that appropriate risk management decisions and

07/16/2000

et EA



./CFSAN Federal Register 63 FR 20449 April 24, 1998 - Hazard Analysis Critical Co Page 43 of 69

product dispositions are made when process deviations occur.

Proposed Sec. 120.11{a} sets forth the minimum requirements for
verification activities. Proposed Sec. 120.11{a) (1)} deals with ongoing
verification activities. These ongoing activities are in keeping with
the NACMCF's view that verification needs tc take the form of
‘T frequent reviews.'' Frequent reviews relate primarily to whether the
HACCP plan is functioning effectively on a day-to-day basis.

The agency is proposing to require in Sec. 120.11{a}{1}{i) that a
processor review any consumer complaint that it receives to determine
whether the complaint relates to the performance of the HACCP plan or
reveal the existence of unidentified CCP's. Although the abhsence of
consumer complaints does not, by itself, verify the adeguacy of a HACCP
system, those consumer complaints alleging a safety problem that a
proceasor does receive can be of value as a verification tool and
should be used for that purpose.

Proposed Sec. 120.11(a} (1) {ii} provides for the calibration of
process-monitoring instruments as a verification activity. Calibration
provides assurance that an instrument is measuring correctly.
Calikbration is an important activity and involves readily defined
procedures, usually provided by the instrument manufacturer, that can
easily be included in the plan.

Proposed Sec. 120.11{a) {1} {iii} provides that the processcor may
perform periodic end-product or in-process testing. FTA acknowledges
the shortcomings of product testing, especially micrcocbiological
testing, as a process control. However, the agency recognizes that many
processors will find that product testing may be included in their
verification activities, and the agency encourages incorporation of
testing into HACCP systems, where appropriate. For example, in cases
where a processor is cobtaining fruits and vegetables from unknown
sources, and there is no assurance that pesticides have been correctly
applied, product testing for pesticide residues is an appropriate step

in a HACCP plan.
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Proposed Sec. 120.11{a) {1} {iv} provides for a review by a trained
individual of all records that document monitoring of CCP's, the taking
of corrective actions, the calibration of any process control
instruments, and the performance of any end-product or in-proceas
testing. As proposed, the review must include signing and dating of the
records. The primary purpose of the record review is the periodic
verification that the HACCP plan is appropriate and is being properly
implemented. This review of these records must occur with sufficient
frequency so as to ensure that any preblems in the design and
implementation of the HACCP plan will be promptly uncovered, and that
modifications to the plan or process will be promptly made.

FDA tentatively concludes that a weekly review of HACCP monitoring
and corrective action records {Sec. 120.11{a) {1} (iv) (A} would provide
the industry with the necessary flexibility tc handle a highly
perishable commodity like fresh juice without interruption, while still
facilitating timely feedback of information. FDA"s experience with low-
acid canned foods and acidified foods has demonstrated that timely
review of these kinds of records is a critical werification tool.

However, this principle need not apply to the review of records of
such verification activities as process control instrument calibration
and product testing. The frequency of these activities will be variable
and dependent upon the HACCF plan. For example, pesticide testing of
fruits and vegetables may only need to be done when the source of the
produce is new or unfamiliar to the firm. Consequently, the agency
tentatively concludes that setting a specific review frequency for
these records is not warranted and thus is only proposing that the
review be conducted within a reasonable time after the records are made
{see proposed Sec. 120.11(a){ivi{C}}.

Proposed Sec. 120.1l1{a) {1} {v) requires that processcrs take
appropriate corrective action whenever any verification procedure,
including the review of a consumer complaint, reveals the need to do
0. This proposed provision is essentially a reminder to processors
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that information cobtained through wverification may require a corrective
action.

FDA is proposing in Sec. 120.11(a)(2) that processors document, in
records that are subject to the recordkeeping regquirements of
Sec. 120.12, the calibration of process-~monitoring instruments and the
performance of any periodic end-product and in-process testing, in
accordance with paragraphs {a} {l) (ivi (B} and (a){1){iv}{C). For a
processor’'s HACCP controls to work, the instruments and equipment that
it relies upon ip monitering CCP's, such as thermometers, temperature-
recording devices, and computer software, must be accurate and
reliable. FDA has tentatively concluded that the best way to ensure
such accuracy and reliability for juice is to require that the
processor's monitoring procedures include steps necessary to verify the
reliability of these instruments and devices. The proposed requirement
that receords of end-product testing be kept is consistent with the
general recordkeeping principles of HACCP.

The agency requests comment on its proposed verification procedures
for juice.

2. Validation of the HACCP Plan

The agency is proposing, in Sec. 120.11{b) to require that juics
processors validate that their HACCP plan is adeguate to control the
food hazards that are reasonably likely to occur in their products;
this validation is required at least once during the year after
implementation and at least annually thereafter or whenever any changes _
occur that could affect the hazard analysis or alter the HACCP plan and "’
prexequisite program SQP's in any significant way. The proposed
requirement that HACCP plan validation be conducted at least once
during the year after implementation is based on a recommendation from
the NACMCF {(Ref., S55}). This process consists ¢f reviewing the CL's to
verify that the limits at CCP's are adequate to control the hazards
that are likely to occur.

The proposed requirement that the HACCP plan be validated at least
annually, or whenever any relevant changes occur, is based on the
HACMCF view that validation must occur on a regular basis [Ref. 5535},
although the NACMCF does not specify timeframes. Validation should be
conducted on a reqular basis, even in the absence of a recognized
change, to ensure that the plan continues to address all of the
reasonably likely food hazards with appropriate control limits and
monitoring procedures. Processors should conduct the review at
intervals that are appropriate for their processes, although FDA is
propusing to require that this interval not exceed 1 year.

Proposed Sec. 120.11(b} provides examples of changes that could
trigger a validation. These include changes in raw materials or source
of raw materials; product formulaticn; processing methods or systems,
including computers and their software; packaging; finished product
distribution systems; or the intended use or consumers of the finished 'ﬁ'
product. These examples are derived from the NACMCF materials on the
*“five preliminary steps'' that form the basis for the HACCP plan (Ref.
55%}. A change in any of these areas could necessitate a change in the
plan to respond to any new hazards that may have been introduced or to
maintain preventive control over existing ones. It is important teo
recognize that this list is net all inglusive.

Proposed Sec. 120.11(b} requires that the plan validation be
performed by an individual or individuals who have been trained in
accordance with Sec. 120.13. The validation is fundamental in
determining whether the BACCP plan is adeguate to contrel food hazards
that are reasonably likely to cccur. HACCP plan validation may result
in a need to alter other aspects of the HACCP system and the
prereguisite program SOP's. The activities involved in plan validation
are not routine activities but require an understanding of the
principles of HACCP and of plan development. This understanding is
obtained through training.

Initinl wvalidation of the HACCP plan is necessary to ensure that
2ll significant hazards have been identified, and that, if the HACCP
plan is properly implemented, these hazards will be effectively
controlled. Subsequent validation of the HACUP pian ensures that the
plan continues to be effective.

http://vm.cfsan. fda gov/~Ird/fr98424a himl 07/16/2000 s



../CFSAN Federal Register 63 FR 20449 April 24, 1998 — Hazard Analysis Critical Co Page 45 of 69

Validation is especially important whenever any changes occur that
could affect the hazard analysis or alter the BACCP plan and
prerequisite program S0P's in any way. Without these assexsments and
subsequent changes, the HACCP plan may not controi the hazards that it
should, and unsafe juice may be distributed. Therefore, the agency
tentatively concludes that wvalidation of the HACCP plan is necessary to
ensure that juice processed in accordance with the plan will not have
been processed under conditions whereby it may have been rendered
injurious to health.

The NACMCF states that the HACCP plan should be updated and reviaed
as needed (Ref. 55). Changes in sources of incoming materials,
formulations, processing, distribution, and consumer use usually occur
over time. New technologies may be developed. Hew concerns that
previously were not considered hazards reascnably likely to ocour may
become apparent. For example, E. coli 0157:H7 was not recognized as a
human pathogen before 1982 {Ref. 10}, and the impact of its acid
tolerance was not well understood.
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Therefore, the agency tentatively concludes that processcrs must
maintain records demonstrating that they have been diligent in keeping
their HACCP plans current. Thus, FDA is proposing to require in
Sec. 120.11(b} that records of the plan validation be subiect to ths
requirements of Sec. 120.12.

Proposed Sec., 120.11(b} also requires that, where validation shows
that the HACCP plan is inadequate, the processor modify imsmediately the
plan. Failure of a processor to modify immediately its HACCP plan after
the processor has determined that the plan is inadequate would result
in the processor operating under insanitary conditions that may render
the food prepared under the inadequate plan injuricus to health and
thus would render the food adulterated.

FDA requests comments on its proposed approach to validation of
HACCP plans for juice.

3. Validation of the Hazard Analysis

Proposed Sec. 120.11{c} requires that, whenever a juice processor
has no HACCP plan because a hazard analysis has revealed no food
hazards that are reasonably likely to occur, the processor reassess the
adequacy of that hazard analysis whenever there are any changes that
could reascnably affect whether a food hazard exiats. FDA has proposed
to include examples of such changes in Sec. 120.11lic]. The list ias
identical to that proposed in Sec. 120.11{b}, on when a plan must be
validated. Any change in these factors could warrant a validation to be
certain that a plan is still not needed because, as stated in the
discussion of proposed Sec. 120.11(b), such changes could introduce new
hazards.

FDA has tentatively concluded that, under a mandatory HACCP system
for juice, the principle of validation applies squally to a decision
that a HACCP plan is not necessary as it doesa to a decision that the
plan is adeguate. Circumstances changs, and processors must be alert to
whether factors that effectively exempt them from the requirement to
have a plan continue to apply.

The agency is proposing in Sec. 120.1l{c} that the validation be
performed by an individual or individuals who have been trained in
accordance with proposed Sec. 120.13. The validation is fundamental in
determining whether the hazard analysis considers all food hazards that
are reascnably likely to occur. The hazard analysis validation may
result in & need to alter other aspects of the HACCP system and the
prerequisite program SOP's. These kinds of activities are not routine
but require an understanding of the priscliples of HACCP that is
obtained through appropriate training.

The agency requestz comment on its proposed approach to validation
requirements of a hazard analysis in the absence of a HACCP plan.

J. Recoxds
Implementing a HACCP program involves engaging in adequate
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monitoring of CCP's and documenting the results of that monitoring
through records. It also inveolves the taking of appropriate gorrective
actions in respense to any deviations and, again, documenting the
results. HACCP records also include the hazard analysis, the HACCP plan
itself, and documentation of verification and validation actiwvities,
Records of prerequisite program S0P's, although not a part of the HACCP
system, are significant records in a HACCP program in that the S0p's
may be used in place ¢f HACCP centrels. Recerd aystems used by the
pilot firms in FDA's pilot program included hand written logs, filing
systems for continuous recording charts and inspecticn sheets, and
computer files of data of monitoring results and followup corrective
actions.

In Sec, 123.9% of the seafood regulation, FDA established
requirements for HACCP reccrds. Under this prowvision, all reguired
records must include: (1) The name and location of the processor or
importer; (2) the date and time of the activity that the recond
reflects; (3} the signature or initials of the person performing the
operation; and (4) where appropriate, the identity of the product and
the production code, if any. Processing and otheyr information must be
entered on records at the time that it is observed {(Sec. 123.8{a) {4};.
Records must be retained for at least 1 vear for refrigerated foods and
for at least 2 years for all other foods, similarly, records relating
to the general adequacy of equipment or processes being used by a
processor must be retained for 2 years (Sec. 123.9(bj)). Off site
provigsions for storage of records from processing facilities that
seagonally pack are allowed, provided that the records are reascnably
accessible {Sec. 123.9(b){3}). All records must be available for
official review (Sec. 123.%(c}). Section 123.9 alsc provides
infermation concerning public disclosure of records and maintenance of
records on computers.

According to the NACMCF, maintenance of appropriate records is
fundamental te the success of a HACCP system {Ref. 55). In recognition
of this fact, FDA is proposing to require in Sec. 120.12 that specific
records be kept; that HACCP records contain certain necessary
information; that records be maintained for specific periods of time;
and that records be available for FDA review.

The agency is proposing in Sec. 120.12{a} to list the records that
the processor is reguired to maintain to document its HACCP system. FDA
has discussed the basis for requiring that these records be kept in the
sections addressing each particular provision. The proposed sections
also state that recerds shall be maintained. The list of records that
juice processors are required to maintain is included in
Sec. 120.12{a}, although this list is included simply for simplicity,
in that the list reflects the record regquirements that are set out in
other sections of the proposed regulation.

Proposed Sec. 120.12{b) describes the general requirements for
records. The purpose of the proposed requirements in this provision is
to ensure that records maintained under part 120 can be readily linked
to a product and to the timeframe in which the product was
manufactured. Linking a record te a specific product will be especially
important when there has been a deviation at a CCP and will enable
processors to isclate preduct that has not been processed properly,
thereby preventing the product from reaching consumers. These records
will also benefit processors in that only those lots that were
processed inadequately will need to be recalled or isoclated. The agency
has tentatively concluded that including the name and location of the
processor or importer; the date and time of the activity that the
record reflects; the signature or initials of the person performing the
operation or creating the record: and, where appropriate, the identity
of the product and the production code, if any, are the minimum
information necessary to enable the processor to determine what product
may have been affected by & deviation and to take any appropriate
actions with respect to that product.

Proposed Sec. 120.12(b} (3} requires that the record include the
signature or initials of the person performing the operation or
creating the record. Requiring that the record be signed by the
individual who made the observation will ensure responsibility and
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accountability. Also, if there is a question about the record, a
signature ensures that the source of the record will be known.

Proposed Sec. 120.12(b) (4} requires that processing and other
information be entered on records at the time that it is observed and
that the records contain the actual values and observations obtained
during monitering. It is important that information relating to
observations be recorded immediately
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and that the records contain the actual values and observations to
ephance accuracy.

Both the HACCP regulations for seafood and for meat and poultry
require that the HACCP plan be signed and dated. In the seafood final
rule (60 FR 63096 at 65124), FDA emphasized the importance of signing
and dating the HACCP plan. The agency stated that:

Such a signature would provide direct evidence of management's
acceptance of the plan for implementation. FDA cannot stress enough
that for HACCP to succeed, there must be a clear commitment to it
from the top of the firm on dowun. Management mugt set a strong
example in this regard. A signature reguirement will remind
management of this impertant responsibility and will signal to all
employees that the firm regards the HACCP plan as a document to be
taken seriously. Additionally, the representative's signature, along
with the date of signing, would serve to minimize potential
confusion over the authenticity of any differing versions or
editions of the document that might exist.

The agency tentatively concludes that this same reasoning applies
to HACCF plans for juice processing, and that there are significant
benefits of requiring similar steps for the HACCP plan for juice.

The agency is alsoc proposing to reguire that the hazard analysis
for juice be written {see proposed Sec. 120.7)}. FDA tentatively
concludes that the hazard analysis shall be signed and dated in a
manner similar to what is required for the HACCP plan because of its
relationship to and importance in the development of an adequate HACCP
plan.
Therefore, the agency is proposing to require in Sec. 120.12{¢) (1)
that the hazard analysis and the HACCP plan be signed and dated by the
most responsible individual on-site at the processing facility or by a
higher lewvel official of the processor. Proposed Sec. 120.12{¢) (1)
provides that the signatures signify that these records have been
accepted for incorxporation into the HACCP system by the fimm.

In Sec. 120.12(¢c) {2} {i) through {e} {2){iii), FDA is proposing to
reguire that the hazard analysis and the HACCP plan be dated and signed
upon initial acceptance, upon any modification, and upon wverification
and validation of the plan in accordance with proposed
Sec. 120.11{d}{1l). As was discussed fully in the "~ "Verification and
Validation'*® section of this preamble, FDA is proposing in Sec, 120.11
that the adequacy of the HACCP plan, oz, in the absence of a HACCP
plan, the hazard analysis, be validated at least once during the year
after implementation and at least annually thereafter or whenever any
changes occur that could affect the hazard analysis or that could alter
the HACCP plan and prereguisite program SOP's in any way. These
verifications, validations, and modifications are necessary to ensure
that the HACCP program remains current, and that it is responsive to
ewmerging problems. The signature of the firm representative will
document that these validations and modifications are performed as
required. The requirements for documentation are the samw as those
required for the HACCP plan in the seafood regulation (Sec. 123.6(d)).

The agency is proposing in Sec. 120.12{d} requirements for record
‘i retention. Proposed Sec. 120.12(d) (1) states that, in the case of
' perishable or refrigerated products, all required records shall be
* retained at the processing facility or importer's place of business in

the United States for at least 1 year after the date that they were
prepared and in the case of frozen, preserved, or shelf-stable
products, 2 years after the date that they were prepared. These
timeframes are based on the length of time that these products can be
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expacted te be in commercial distribution plus a reasonable time
thereafter to ensure that the records are available for the processor's
and FDA's verification activities.

FDA is proposing in Sec. 120,12{d)(2) that records that relate to
the general adequacy of equipment or processes being used by a
processor, including the results of scientific studies and evaluations,
be retained at the processing facility or the importer's place of
pusiness in the United States for at least 2 years after the date that
the processor last used that equipment or process. Under
Sec, 120.12(a){5S) processors are required to maintain records
documenting validation of the HACCP plan. If the firm is relying on
egquipment or processes to control hazards that are reasonably likely to
occur then the firm must have some assurance that the eguipment or
process is adequate for that purpese. Should FDA adopt proposed
Sec. 120.12(d}(2), a written certification from the eguipment
manufacturer will likely generally be sufficient to establish eguipment
adequacy. However, the processor may need to obtain a written
gcientific evaluation of a process, especially in cases where two or
more treatments are used to accomplish a 5 log reduction in the target
pathogen, to ensure that the process is adeguate to destroy
microorganisms of public health significance or to prevent their
growth. Such an evaluation may also be necessary to ensure the adequacy
of the pasteurization or refrigerating equipment that the processor 1is
using. As with processing records, these records are required to be
retained for a period of time that reflects the period that the
products to which they relate can be expected to be in commercial
distribution.

The agency realizes that under the proposed requirements for
recordkeeping, some ‘iuice processors may be required to store a
significant guantity ¢f records, and that there may not ke adeqguate
storage space in the processing facility for all of these records.
However, 1f HACCP is to work, these records must be available for the
processor's verification activities and for FDA inspections. Therefore,
the agency is proposing to provide some relief to processors in
Sec. 120.12(d) (3}, which allows for ocff-site storage of the
prerequisite program S0P records and records documenting the ongoing
application of the HACCP plan (i.e., monitoring of CCP's and their CL's
and corrective actions} 6 months after the date that the monitoring
occurred, if such records can be retrieved and provided on-site within
24 hours of request for official review. The records for which FDA is
proposing to allow cff-site storage are the more routine precessing
operation records and thus are of the type that are likely to be
generated in the greatest numbers. FDA tentatively concludes that the
proposed relief will benefit processors but will not interfere with the
purpose for record retention because the records will be readily
available.

The use of computers in the food processing industry is increasing.
Computerized systems within large corporations can be networked,
allowing for the sending and receiving of information in a secure
fashion to all of the different food processing facilities of that
corporation worldwide. This type of system ¢an easily be used to
maintain all of the processing records from each of the processing
facilities at corporate headguarters. Therefore, for clarity, FDA iz
proposing in Sec. 120.12(d) (3} that electronic recocrds are considered
to be on~-site if they are accessible from an on~site location and
comply with proposed Sec. 120.12{g).

FDA recognizes that some juice processing plants may be closed on a
seasonal basis. Given the nature of the HACCP system, however, FDA may
choose to inspect at least the records of a plant even if the plant is
not in operation. Therefore, FDA is providing in proposed
Sec. 120.12{d} {4} that, if the processing facility is closed for a
proleonged period between seasonal packs, the records may be transferred
to some other reasonably accessible
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location at the end of the seasonal pack but shall be immediately
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returned for official review upon request. This proposed provision will
give the juice processor some relief, yet will serve to ensure that the
records in gquestion will be readily available.

Proposed Sec. 120.12 (e} requires that all records required under
part 120 be available for official review and copying at reasonable
times. The agency's access to HACCP records is essential to ensure that
the BACCP system is working, and that the safety of juice is being
ensured by design. FDA's authority to require maintenance of these
records, and to provide for agency access to them, was fully discussed
in the rulemaking on seafood HACCP (60 FR 65096 at 65139). The
importance of the records in ensuring that juice will not be rendered
injurious to healith has been fully discussed. FDA access to these
records will expedite the agency's efforts to ensure that the juice
products in interstate commerce are not adulterated and to identify any
such products that are. The agency points out that the proposed
language in Sec. 120.12{e) is intended to be flexible encugh to cover
State officials if their agency adopts any final regulation by
reference.

Proposed Sec. 120.12(f} sets forth information conceraing public
disclosure of processing records. The agency ¢oncliuded in the seafood
final rule {60 FR 65096 at 65139):

that records and plans should be protected to the sxtent
possible in order to promote the implementation of HACCP acroas the
seafood industry. FDA has concluded that the public will benefit
from the protection of records because it will actually strengthen
the BACCP system. So long as the legitimate public need to be able
to evaluate the system can be met through other means, the
confidentiality of HACCF records and plans generally will foster the
industry's acceptance of HACCPF. Even though RACCP may be mandatory
under these regulations, in order for it to succeed, processors must
be committed to it because they see value in it for themaelves. Fear
of public disclosure of matters that have long been regarded as
confidential business matters could significantly undsrmine that
comnitment. FDA concludes, therefore, that it is in the public
interest to foster tailored HACCP plans that demonstrate
understanding and thought, rather than promote the use of rote plans
and minimally acceptable standards due to fear of public disclosure.

FDA understands that it cannot make promises of confidentiality
that exceed the permissible boundaries established under the Freéedom
of Information Act, nor does the agency wish to do so in this case.
The agency still does not expect that it will be in posaession of a
large volume of plans and records at any given moment. However,
given the significant interest in this subject as conveyed by the
comments, FOA has concluded that the final regulations should
reflect the fact that the HACCP plans and records that do come into
FDA's possession will generally meet the definition of either trade
secret or commercial confidential materials.

The agency is not aware of any circumstances that would warrant
different condirions for public disclosure for records for juice HACCP
than those required for seafood HACCP. Therefore, FDA is proposing the
same provisions for Sec. 120.12{f) as are found in Bec. 123.9{d).

In the Federal Register of March 20, 1997 (62 FR 13430), FDA issuaqd
regulations at part 11 {21 CFR part 11) that provide criteria for
acceptance by FDA, under certain circumstances, of electronic records,
electronic signatures, and handwritten signatures executed to
electronic records as equivalent to paper records and handwritten
signatures executed on paper. Proposed Sec. 120.12(g} allows for the
maintenance ¢f records on computers in accordance with part 11. This
provisicn simply makes clear the fact that records can be maintained on
computers.

The agency requests comments on its proposed approach to

recordkeeping for juice processors.

K. Training

In Sec. 123.10 of the seafocod HACCP regulation, FDA required that
certain functions relating to the operation of a HACCP system be
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conducted by an individual who has successfully completed training in
the application of HACCP principles to fish and fishery product
processing that is at least equivalent to that received under a
standardized curriculum recognized as adequate by FDA. Job experience
that has provided equivalent knowledge is also acceptable. The trained
individual need not be an employee of the company.

Training is essential to the effective implementation of a HACCP
system for juice. Only a trained individual is capable of effectively
executing certain activities, such as identifying appropriate CCP's,
how to establish CL's, contreol measures, corrsctive actions, and
recordkeeping procedures. The often seasonal nature, reéemote location,
and small size of many juice processors also support the need for
formalized training.

However, these conditions also create difficulty recruiting highly
qualified management and supervisory staff. Given these factors,
particularly in light of what FDA learned in its pilot program, the
agency is concerned that a significant portion of the julce industry
will be unprepared to meet the requirements of a mandatory HACCP
program without some training (Ref. 59},

Therefore, FDA is proposing in Sec, 120.13(a} that only an
individual who has met specified training requirements can be
responsible for certain functions. Those functions are listed in
proposed Sec. 120.13(a) (1) through (a}(4}. FDA has discussed the basis
for requiring that a trained individual perform these functions in the
sections addressing each particular proposed provision. The agency is 'i’
listing the functions that shall be performed by a trained individual
in Sec. 120.13(a} for simplicity and is not imposing any additional
requirement through this list.

Proposed Sec. 120.13(b)} requires that the individual performing the
functions listed in proposed Sec. 120.13{a} have successfully completed
training in the application of HACCP principles te food processing. The
agency anticipates that 2- or 3-day training sessions, modeled after
the Hetter Process Control Scheols currently in place for low agid
canned food and acidified food manufacturers, will be provided by
various private eorganizations and through academia. FDA does not intend
to run HACCP-training courses for the industry.

FDA has been extensively involved with a consortium called the
*“Seafood HACCP Alliance'®' {(the Alliance) consisting of representatives
from Federal and State agencies, industry, and academia, who have
worked to create a uniform, core training program that will meet the
requirements of the seafood HACCP regulations and that will cost very
little. The training program that has been developed by the Alljiance is
based on the recommendations of the NACMCF. The core curriculum for the
course consists of basic HACCP principles that are applicable to any
food and, thus, are also applicable to juice. It is the agency's intent »
to utilize the Alliance materials, as applicable, as the standazd iﬂ'
against which other course materials may be judged. Therefore, the
agency is proposing in Sec. 120.13(b} that the training be at least
equivalent to that received under standardized curriculum recognized as
adequate by FDA.

FDA is also proposing in Sec. 120.13{b)} that job experience may
gqualify an individual to perform these functions if such experience has
provided knowledge at least egquivalent te that provided through the
standardized curriculum. FDA acknowledges that a short course in HACCP
has its limitations. For example, a 3-day course might not have
anything important teo offer to an individual whe has had significant
job experience working with or for an individual who is well-versed
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in HACCP. Where a job experience has imparted a level of knowledge at
least equivalent to that that could be provided by short course
training, that individual would qualify as a trained individual., FDA
requests comments on how progessors will be able to determine whether
job experience has provided the individual with the specific knowledge
and expertise to develop and implement a HACCP program.

FDA is proposing to provide in Sec. 120.13{b) that the trained
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individual need not be an employee of the processor. Processors may
utilize consultants or other trained individuals to perform these

functions if they so choose.
L. Application of Requirements to Imported Products

The seafwod HACCP regulation sets forth requirements for importers
of fish and fishery products in Sec. 123.12. According to
Sec. 123.12({a}, the importer must either: {1} Obtain fish or fishery
products from a country that has an active memorandum of understanding
or similar agreement with FDA that documents the equivalency or
compliance of the inspection system of the foreign country with the
U.3. system relative to the products being imported, or {2) have and
implement written verification procedures, as deacribed in the
regulation, for ensuring that the products being imported were
processed in accordance with the requirements of part 123. If the
jimporter must engage in affirmative verification steps, records of the
taking of these steps must be made in English and be on file with the
importer, and available for inspection by FDA {Sec. 1231.12{(c)). In the
absence of assurances that the imported fish or fishery product has
been processed under conditions that are equivalent to those required
of domestic processors, the product will appear to be adulterated under
section 402 (a) (4} of the act, and FDA will deny the product entry
{Sec. 123.12(d}) under section 801{a) of the act {21 U.S.C. 38l{a}).

Many types of juice are imported inte the United States. FDA's
inspection system for imports consists largely of reviewling the customs
entries for products being offered for entry into the United States,
engaging in wharf examinations and sample collections for laboratory
analysis, and automatically detaining products with a history of
proeblems {e.g., tamarind and tamarind products, including juice and
juice concentrate}. The same problems that are present in domestically
produced juice can be present in imported Jjuice and may not be apparent
from the import review currently conducted by FDA. Consequently, the
agency tentatively concludes that HACCP controls for juice should apply
to imported products as well as to domestic products.

FDA also tentatively concludes that the importer should share
responsibility with the foreign processor for safety. More often than
not, it is the U.5. importer, rather than the foreign processor, who
actually offers imported juice for entry into the United States. While
many importers are conscientious about the safety of the products that
they import, others have little understanding of the potential hazards
associated with their products.

In the rulemaking process for seafood HACCP, the agency considered
many options for compliance with HACCP requirements and carefully
crafted the final regulation to incorporate a number of them. These
options provide great flexibility for importers teo achieve compliance
and thus, would appear tc be suitable for a wide wvariety of foods. FDA
tentatively concludes that importer requirements for fish and fishery
products in Sec. 123.12 are appropriate for and applicable to juice,
and is proposing the same requirements in Sec. 120.14 because the
agency is not aware of any circumstances that would necessitate any
differences in treatment between juice imports and seafood imports.
Thus, while the agency has made some minor editorial revisions for
clarity, proposed Sec. 120.14 essentially tracks Sec. 123.12. FDA
requests comments on the proposed import requirements for juice,

M. Pathogen Reduction

Asn discussed previocusly, one of the NACMCF's recommendations to FDA
was the use of safety performance criteria instead of mandating the use
of a specific intervention technology {Ref. 53). Psrformance standardas
set forth requirements in terms of what is to be achieved by a given
regulatory requirement, and represent a shift in focus from °command-~
and-control'’® regulations because they specify the ends to be achieved
{(producing safe juice products}, not the means to achieve those ends.

The NACMCF suggested that a tolerable level of risk would be
achieved by requiring interventions that have been validated to achieve
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a cunelative 5 log reduction in the target pathogen or a reduction in
vearly risk of illness to less than 10<SUP>~5</SUP>, assuming
consumption of 100 ml of juice daily. In addition, the NACMCF stated
that HACCP and safety performance criteria should form the general
conceptual framework needed to ensure the safety of juices, and that
control measures should be based on a thorough hazard analysisg. The
NACMCF stated that validation of the process must be an integral part
of this framework.

Based on the evidence ¢f microbial outbreaks discussed in section
I.A of this document, FDA tentatively concludes that processors must
establish controls for pathogen reduction in juice. The requirements of
parts 113 and 114 mandate a process that exceeds the proposed
provision, and, therefore, it is not necessary to require that juices
subject teo part 113 or 114 meet the 5 log reduction reguirement in
proposed Sec. 120.24.

FDA is proposing to require in part 120, subpart B, that juice
processors, except those subject to the requirements of part 113 or
114, include in their HACCP plans control measures that are known, or
can be shown, to produce, at a minimum, a 5 log {i.e., 1O0<SUE»SL/SUP>]
reduction in the mosl resistant microorganism of public health
significance that is likely to cccour in the juice for at least as long
as the shelf life of the product under normal and moderate abuse
conditions. The agency reguests comment on the appropriateness of the §
log reduction performance standard and if other approaches, such as
establishing a minimal acceptable risk standard for juices, could be
used that would ensure the safety of the juice. The agency reguests
comments on what such a minimal acceptable risk standard should be and
how it would be implemented. The agency also invites interested persons
to submit scientific data concerning the acceptability of a 5 log
reduction requirement or whether a more or less stringent performance
standard {e.g., 3 or 7 leg reduction) for specific juices would be more
appropriate or whether different approaches consistent with a minimal
acceptable risk standard for juices might be appropriate for spesific
juices based on their unigue characteristics.

In the absence of known specific pathogen-product associations, the
NACMCF recommended the use of E. coli 0157:H7 or L. monocytogenes as
the target organism, as appropriate. This recommendation is based on
the number of known ocutbreaks of E.coli in julce as described in
section I.A of this document and the ubiquitous nature of 1.
monocytogenes. BE. coli is known to bhe unusually acld resistant (Refs.
60 and €l1), and L. menocytogenes is relatively heat resistant {Refs. 62
and 63). Therefore, depending on the type of juice, one of the two
NACMCF recommended target organisms will likely be the most resistant
microorganism of public health
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significance. In controlling the target microorganism, other pathogenic
organisms will likely also be centrolled.

However, because FDA is proposing a performance standard for
pathogen reduction in lieu of a time/temperature requirement and is
providing for a cumulative pathogen reduction process, the agency
recognizes that other microorganisms may be more appropriate targets
for juice processing. For exgample, control measures other than
pasteurization may be more effective for reducing E. coli 0157:H7 and
less effective for another pathogen, and, thus, the most resistant
pathogen under the circumstances must be the target pathogen.

Pasteurization is one process that will achieve the 3 log reduction
performance standard. However, other interventions (e.g., surface
treatments} may be adeguate for some types of produce {e.g., citrus
fruits}. As discussed previocusly in section I.E of this document, the
HACMCF concluded that: {1} The history of public health preblems
associated with fresh juices indicates a need for active safety
interventions; and {2} for some fruit (e.g., oranges), the need for
intervention may be limited te surface treatment, but for others,
additional interventions may be required {e.g., pasteurization of the
juice). Pathogens are not reasconably likely to be present in the
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interior of sound whole oranges or other citrus fruits. In addition,
the acidic nature of citrus fruits may further inactivate any pathogena
that may be present. Therefore, any contaminatiom being introduced into
the juice will come from the surface of the fruit or the food contact
surfaces of the equipment.

There are two possible means by which contamination on the surface
of the fruit can be introduced into the juice. First, the skin of the
fruit can be damaged allowing any pathogens present to migrate inside
the orange. An appropriate HACCP program can control thisz means of
contamination through grading and culling. This step may be the first
CCP in a HACCP plan for fresh orange juice production with a critical
limit of zero defectives.

Secondly, contamination on the surface of the skin can be
introduced from cutting into the orange to extract the juice. This
source may be controlled by washing, brushing, and sanitizing the fruit
prior to cutting. This step may be a CCP in the processing of fresh
orange juice with processors establishing critical limits for the
associated parameters (e.q., temperature of water, type and strength of
sanitizers, effectiveness of equipment).

Proper implementation of these twe CCP's {i.e., zero defects and
washing, brushing, and sanitizing the fruit) could potentially achieve
a three log reduction in microorganisms {Ref. 64} . However, as
proposed, preocessors must validate that such a reduction in the target
pathogen is cccurring.

In addition to the twe CCE's, proceasors must implement CGMP's
{proposed Sec. 120.5} and sanitation SOP's (proposed Sec. 120.6) to
ensure that the working area and equipment are clean. The most
important step is sanitation of the extraction equipment which may
harbor yeasts, molds, and acid tolerant bacteria (Ref. 65). The 199§
putbreak of Salmonella hartford associated with fresh orange juice was
most likely related to poor CGMP's {(Ref. 9} . However, CGMP's and
sanitation SOP's alone are not sufficient to ensure a 5 log reduction.

Extraction of orange juice and other citrus julces is generally
done by either a machine which scores and cores the fruit before
squeezing or by cutting the fruit in half and reaming cut each side. In
the first instance, the only part of the peel which is exposed to the
fruit is the cut core. In the second instance, the edge of the knife
will make contact with the peel and could potentially contaminate the
fruit through the first half of the cut {in the second half of the cut,
the knife leaves the fruit after making contact with the peel}. If most
of the surface of the skin of the orange does not contact the interior
{juice) during extraction and the peel is discarded, such an extraction
technique may be considered a CCP contributing towards the reduction of
the potential pathogenic load.

Por purposes of illustration, FDA has simplified some of the
extraction methods in order to calculate the possible log reduction in
pathogens that might cccour from different methods of extraction. In the
*‘egoring'' extraction method, using an example of an orange that is 4
inches in diameter with a \1/2\ inch core cut, there could potentially
be a 2 log reduction by only allowing contact with the surface area
contained by a \1/2\-inch <ircle of the outside of the peel, That is, a
§-inch orange has about 50 sguare inchesz of peel and a \1/2\-inch
circle contains an area of 0.78 inches so that only 1.6 percent {.78/
50} of the outside would be potentially in contact with the inner part
of the orange. However, FDA points out that under proposed part 120,
processors must be able to validate that the reduction in the target
pathogen is occurring.

In the cutting method of extraction, there would also he a
considerable reduction in the amount of potentially contaminated
produce discarded. If, for example the knives used were 0.01 inch
thick, the area of the exterior part of the orange that would make
contact with the interior would be the top half of the c¢ircumference of
the orange multiplied by the width of the knife, or about (.06 square
inches with a 4-inch {diameter) orange. Thus, the reduction of
pathogens could be approximately 3 log (0.06/50) just by discarding the
orange peel. Again, under proposed part 120, processors mist be able to
validate that this reduction is occurring in the target pathogen.
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Thus, it may be feasible that a processor use a combination of
CeMPts, sanitation S0OP's, and at least the three CCP's disrussed
previcusly ({1} Culling and grading; (2} washing, brushing, and
sanitizing; and (3} appropriate methods of extraction] and achieve a 5
log reduction in a target pathogen for orange juice. If so, it is
unlikely that processors of fresh orange juice, and perhaps other fresh
citrus fruit juices, will have to implement pasteurization in order to
achieve a 5 log reduction in pathogenic bacteria. In addition, FDA
anticipates that manufacturers of other juices, such as apple juice,
may be sble to use other technolegies and practices in lieu of
pasteurization (such as a combination of eliminating use of drops,
brushing, washing, and using sanitizers} provided that the process is
validated to achisve the $5 log reduction in the target pathogen.
However, the agency points out that under the proposed rule, processors
must establish CL's for each CCP, monitor CL's to ensure compliance,
conduct verification and validation procedures, and maintain records of
these actions., In addition, the 5 log reduction must be of a target
organism.

Each type of control measure used in a cumulative process
introduces a unique variable in attaining the overall target of
pathogen reduction. The physical parameters of the juice and how the
product will be handled after it leaves the processing plant, and
before it is consumed, must be considered in the selection of the
target organism. Processors must take into consideration time, »
temperature, pH, and Brix parameters and other matters for juice ‘i.
products in order to provide adequate pathogen control. Time,
temperature, juice pH, and Brix directly affect the rate of growth and
the types of microorganisms.

The proposed % log reduction standard of proposed Sec. 120.24
requires that this reduction be achieved and persist for at least the
shelf life of the product when the product is storsd under normal and

moderate abuse
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comditions. Normal handling of juice includes the movement of the juice
from the plant to retail {e.g., transportation, warehouse storage} and
consumer handling after purchase (e.yg., transport home, setting out on
& counter or table}. Moderate abuse may occur when unusual
circumstances arise during regular handling. For example, unleading a
truck on a hot day where the product may sit on & loading dock for a
short periocd of time could constitute moderate abuse. In addition,
mederate abuse could oceur if consumers purchase a product on a warm
day, place it in their car, and run errands before refrigerating the
product. In FDA's view, moderate abuse dees not include exposure to
high temperatures for extended periods of time. .

The proposed reguirement mandates that processcors validate that the
control measures are both appropriate to their operation and
scientifically sound. In many cases, processors may rely on a written
certification from the equipment manufacturer or may obtain a written
scientific evaluation of a process, especially in cases where two or
more control measures are used to accomplish the 5 log reduction in the
target pathogen, to ensure that the process is adequate to destroy
microorganisms of public health significance or to prevent thelr
growth. Such an evaluation may alsc be necessary to ensure the adequacy
of the pasteurization or refrigerating equipment used by the processor.

Comeents on the netice of intent (62 FR 45593, August 28, 15897}
addressed the issue of pathogen reduction. One comment ztated that a 2
1/2 log reduction in fruit surface microflora from washing was
adequate. Some comments asked from what point the 2 log reduction would
be measured (e.g., washing of produce).

FDA tentatively concludes that the cumulative 5 log reduction could
be measured from the point of the processors' initial treatment of the
intact fruit or vegetable. If pathogens are meaningfully reduced on the
raw produce through washing or other treatment, and the product is
processed under an adequate HACCP program, the hazard from the presence
of pathogens may be controlled. However, this control measure may not
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bhe adequate or appropriate for all types of produce because of
differences in surfaces, areas that are difficult to clean, inclusion
of peel or outer layer in the juice, and tissue fragility.

The agency requests comments on its approach to pathogen reduction.
In particular, the agency requests comments on whether all julces
should be subiject to proposed Sec. 120.24, or whether such a
requirement may not be necessary for certain juices or types of juices.
FDA also requests comments on whether a 5 log reduction is appropriate
for all juices, or whether a higher or lower requirement would be

adequate for some types of juice.
V. The Paperwork Reduction Act of 1995

This proposed rule contains information collection requirements
that are subject to public comment and review by the Office of
Management and Budget {OMB} under the Paperwork Reductien Act of 1595
{44 U.8.C. 3501-3520}). The title, description, and respomndient
description of the information collections are shown below with an
estimate of the annual recordkeeping burden. Included in the estimate
is the time for reviewing instructions, searching existing data
sources, gathering and maintaining the data needed, and completing and
reviewing the collecticn of information.

FDA invitesz comments on: (1) Whether the proposed collection of
information is necessary for the proper performance of FDA's functions,
including whether the information will have practical utility; {2) the
accuracy of the agency's estimate of the burden of the proposed
collection of information including the validity of methodology and
assumptions used; {3} ways to enhance the quality, utility, and clarity
of the information to be collected; and {4} ways to minimize the burden
of the collection of information on respondents, including through the
use of automated collection techniques when appropriate or other forms
of information technology.

Title: Hazard Analysis amd Critical Control Point (HACCP)] Systems-——
Reporting and recordkeeping requirements for processors of fruit and
vegetable juices under the provisions of 21 CFR part 120,

Description: Section 402(a){l} (21 U.S.C. 342{a)(1}} of the Federal
Food, Drug, and Cosmetic Act (the act} states that a food shall be
deemed to be adulterated if it bears or contains any poisonous or
deleterious substance which may render it injurious to health. Section
402 {a) {4} {21 U.5.C. 34Z{a) (4)) of the act states that a food shall be
deemex] to be adulterated if it has been prepared, packed, or held under
insanitary conditions whereby it may have become contaminated with
£filth, or whereby it may have been rendered injurious to health. The
proposed regulation set forth in this proposed rule would require
processors to use Hazard Analysis and Critical Control Point {HACCP}
methodology to ensure that fruit and vegetable juices are safe under
the act. HACCP is a preventive system of hazard control.

Description of Respondents: Businesses or other for profit

organizations.
Table 1.--Estimated Annual Recordkeeping Burden

21 CFR No. of Annual Hours per
Sections  Recorzdkeepers Frequency Recordkeeper Total Bours
120.6(c) 600 LAY 4 4,800\2\
120.12¢(a

) (1}

and

{a} {2),

120.6({c

) -},

and

120.12¢

aj) (5) 600 1 2 1,200
120.7

and

120.12¢
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a} (2)

and

(c} {1} 600
120.8{a)

and

120.12¢

al {3)

and {¢) 600
120.81{b}

{7) and

120,121

a) (4} {1

) 600
120.11{b

} and

120.124

a} {5} GO0
120.11{a

Y{1Y (iv

H 600
120.10(c

} and

120,124

ay {4} {1

i} 600
120.14(a

Y12} 308
120.124{e

)] 182M\3\

NN

IN2N

14,600

52

.01

4,800\2\

4,800\2\

87,600

2,400

3,120

A S A o S o S i A 0 At i i Tt g . i g e e e g o e T e S e g e e s e W o W e e W el L A e A S S B . e T i Ve e 0 W e s e b

Totals:
First year 111,400
Subsequent years 97,000
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There are no operating and maintenance cost or capital costs associated

with this collection of Iinformation.

<SUP>2 First year cnly.

<SUP>3 Assuming that producers angd importers are subject to official review

on a S-year cycle.

The burden for these activities will wvary considerably among

processors and importers of juice and julce products, depending on the
type and number of products involved, and the nature of the egquipment
or instruments required to menitor critical control points. The burdens
have been estimated based on the estimated average annual information
collection burden for seafood HACCE (60 PR 65096 at 65178; December 18,
1995}, As noted in the preliminary regqulatoery impact analysis for this
proposal, FDA estimates that there are at least €600 firms producing

juice products of the type affected by this proposed rulemaking.

In compliance with section 3507{d} of the Paperwork Reduction Act
of 1995 (44 U.S5.C. 3507(d)}, the agency has submitted the information

¢collection provisions of this proposed rule to OMB for review.
Interested persons are reguested te submit comments regarding

information collection by May 26, 1898, to the OMB (address above],

Attention: Desk Cfficer for FDA.

VI. Environmental Impact

The agency has determined under 21 CFR 25.30{3} that this action is

of a type that does not individually or cumulatively have a significant
effect on the human environment,
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assessment nor an environmental impact statement is required.

VII. Analysis of Ympacts

A. Preliminary Regulatory Impact Analysis

In accordance with Executive Order 128686, FDA has developed a
single preliminary regulatory impact analysis (PRIA)} that estimates
benefits and costs associated with both this HACCP proposal and the
warning label propesal for juice. The agency will promptly publish the

PRIA in the Federal Register.

B. Small Entity Analysis

In accordance with the Regulatory Flexibility Act (5 U.S.C. 601-
612}, FDA hasz developed a single small entity analysis that estimates
benefits and costs associated with both this HACCP proposal and the
warning label proposal for juice. The agency will promptly publish the
small entity analysis in the Federal Register.

VIIY. Request for Comments

Interested persons may, on or before July #, 1998, aubmit to the
Dockels Management Branch {address above) written comments regarding
this proposal. Two copies of any comments are to be submitted, except
that individuals may submit one copy. Comments are to be identified
with the docket number found in brackets in the heading of this
document. Received comments may be seen in the office above between 9
a.m. and 4 p.m., Monday through Friday.
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List of Subjects in 21 CFR Part 120

Fruit and vegetable juice, Feod, Imports, Reporting and
recordkeeping requirements.

Therefore, under the Federal Food, Drug, and Cosmetic Act, under
the Public Health Service Act, and under authority delegated to the
Commissicner of Food and Drugs, it is proposed that title Z1 CFR
chapter I be amended as follows:

1. Part 120 is added to read as follows:

PART 120--HAZARD ANALYSIS AND CRITICAL CONTROL POINT [(HACCP) iii
SYSTEMS

Subpart A--General Provisions

Sec.

120.1 Applicability.

120.3 Definitions.

120.5% Current geood manufacturing practice.

120.6 Prerequisite program standard operating procedures.
120.7 Hazard analysis.

120.8 Hazard Analysis Critical Control Point (HACCP) plan.
120.9 Legal basis.

120.10 Corrective actions.

120,11 Verification and wvalidation.

120.12 Recozds,

120,13 Training.

120.14 Application eof requirements to imported products.

Subpart B--Pathogen Reduction

120.20 General.
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120.24 Process contrels.
Authority: 21 U.3.C. 321, 342, 343, 346, 348, 371, 3714, 3%,

381, 383; 42 Y.5.C, 241, 2421, 284,

Subpart A--General Provisions

Sec. 120.1 Applicability.

{a} Any juice so0ld as such or used as an ingredient in heverages
shall be processed in accordance with the requirements of this part.
Juice means the agueous 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.
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(b} The regulations in this part shall be effective ] year after
the date of publication of the final rule in the Federal Registerz.
However, by its terms, this part is not binding on small and very small
businesses until the dates listed in paragraphs (b} (1) and (b} {2} of
this section.

{1) For zmall businesses employing fewer than 500 persons the
regulations in this part are binding 2 years after the date of
publication of the final rule in the Federal Register.

{2) For very small businesses that have either total annual sales
of less than $500,000, or if their total annual sales are greatexr than
$500, 000 but their total food sales are less than $50,000; or the
person claiming this exemption employed fewer than an average of 100
full-time equivalent employees and fewer than 100,000 units of juice
were sold in the United States, the regulations are binding 3 years
afrer the date of publication of the final rule in the Federal

Register.

Sec. 120.3 Definitions.

The definitions and interpretations of terms in section 201 of the
Federal Food, Drug, and Cosmetic Act, Sec., 101.9{(j}(1B) (vi}, and part
110 of this chapter are applicable te such terms when used in this
part, except where redefined in this part. The following definitions
shall also apply:

{a} Control means to prevent, eliminate, or reduce.

(b) Contrel measure meang any action or activity that can be used
to prevent, eliminate, or reduce a hazard.

{c} Critical control point means a point, step, or procedure in a
food process at which a control measure can be applied and at which
control is essential to reduce an identified food hazard to an
acceptable level.

{d} Critical limit means the maximum or minimum value to which a
physical, biological, or chemical parameter must be controlled at a
critical control point to prevent, sliminate, or reduce to an
acceptable level the occurrence of the identified food hazard,

{e¢} Food hazard means any biological, chemical, or physical
property that may cause a food to be unsafe for human consumption,

{f) Importer means either the U.S. owner or consignee at the time
of entry of a food product into the United States, or the U.S. agent or
representative of the foreign owner or consignee at the time of entry
into the United States. The importer is responsible for ensuring that
goods being offered for entry intc the United States are in compliance
with all applicable laws. For the purposes of this definition, the
importer is ordinarily not the custom house broker, the freight
forwarder, the carrier, or the steamship representative.

(g} Monitor means to conduct a planned sequence of observations or
measurements to assess whether a processa, point, or procedure is under
control and to produce an accurate record for use in wverification.

th} {1} Processing means activities that are directly related to the
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production of juice products.

{2} For purposes of this part, processing does not include;

{i} Harvesting, picking, or transporting raw agricultural
ingredients of juice products, without otherwise engaging in
processing.

{ii} The ocperation of a retail establishment; and

{iii)} The operation of a retail establishment that is a very small
business and that makes juice on its premises, provided that the
establishment's total sales of juice and juice products do not exceed
40,000 gallons per year, and that sells such juice:

{A} Directly to consumers o¢

{B)Y directly to consumers and other retail establishments.

{i} Processor means any person engaged in commercial, custom, or
institutional processjing of juice products, either in the United States
or in & forelgn country. A processor includes any person engaged in the
processing of juice products that are intended for use in market or
consumer tests.

{j} Shall is used to state mandatory regquirements.

{k) Should is used to state recommended or advisory procedures or

to identify recommended egquipment.

Sec. 120.5% <Current good manufacturing practice.

Part 110 of this chapter applies in determining whether the '
facilities, methods, practices, and contrels used to process food are
safe, and whether the food has been processed under sanitary

conditions.

Sec. 120.6 Prerequisite program standard operating procedures,

{a) Sanjtation controls. Each processor shall have and jimplement a
sanitation standard cperating procedure (SOP) that addresses sanitation
conditions and practices before, during, and after processing and
relates to the following:

{1} Safety of the water that comes into contact with food or food
contact surfaces or that is used in the manufacture of ice;

{2} Condition and cleanliness of food contact surfaces, including
utensils, gloves, and ocuter garments;

{3} Prevention of cross-contamination from insanitary objects to
food, food packaging material, and other food coentact surfaces,
including utensils, gloves, and outer garments, and from raw product to
processed product;

{4} Maintenance of hand washing, hand sanitizing, and toilet .
facilities; e

{5} Protection of food, food packaging material, and food contact
surfaces from adulteration with lubricants, fuel, pesticides, cleaning
compounds, sanitizing agents, condensate, and other chemical, physical,
and biclogical contaminants;

{6) Proper labeling, storage, and use of toxic compounds;

{7} Control of emplovee health conditions that could result in the
microbiological econtamination of food, food packaging materials, and
food contact surfaces; and

{8) Exclusion of pests from the food plant.

{b) Monitering. The processor shall monitor the conditions and
practices during processing with sufficient frequency to ensure, at a
minimum, conformance with those conditions and practices specified in
part 110 of this chapter that are appropriate both to the plant and to
the food being processed. Each processor shall correct, in a timely
manner, those conditions and practices that are not met.

{c}) Records. Each processor shall maintain prerequisite program SOP
records that, at a minimum, document the menitoring and corrections
prescribed by paragraph (b) of this section. These records are subjsct
to the recordkeeping requirements of Sec. 120.12.

{d} Relationship to Hazard Analysis and Critical Contrel Point
{HACCP) plan. Prerequisite program S0P controls may be included in the
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HACCP plan required under Sec. 120.8(b}. However, tc the extent that
they are implemented in accordance with this section, they need not be

included in the HACCP plan.

Sec. 120.7 Hazard analysis.

Bach processor shall develop, or have dewveloped for it, a written
hazard analysis to determine whether there are food hazards that are
reasonably likely tec sccur for each type of juice processed by that
processor and to identify the control measures that the processor can
apply to¢ contrel those hazards. The hazard analysis shall include food
hazards that can be introduced both within and outaide the processing
plant environment, including focd hazards that can occur before,
during, and after harvest. A food hazard that is reasonably likely to
occur is ocne for which a prudent processor would establish controls

because experience,
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illness data, scientific reports, or other information provide a basis
to conclude that there is a reasonable possibility that, in the absence
of those controls, the food hazard will occur in the particular type of
product being processed. The hazard analysis shall be developed by an
individual or individuals who have been trained in accordance with

Sec. 120.13 and shall be subject to the recordkeeping requirements of
Sec. 120.12.

{a) In evaluating what food hazards are reasonably likely to occur,
consideration should be given, at a minimum, to the following:

{1) Microbiclegical contamination:

{2} Parasites;

{3} Chemical contamination;

{4} Unlawful pesticides residues;

{5} Decomposition in food where a food hazard has been associated
with decomposition;

{6} Natural toxins:

{7) Unappreved use of food or color additives;

{8} Presence of undeclared ingredients that may be allergens; and

{9} Physical hazards.

(k) Processors should evaluate product ingredients, processing
procedures, packaging, storage, and intended use; facility and
equipment function and design; and plant sanitation iancluding employee
hygiene to determine the potential effect of each on the safety of the
finished food for the intended consumer.

Sec. 120.9 Hazard Analysis Critical Control Peint [HACCP) plan.

{a} HACCP plan. Every processor shall have and implement a written
HACCP plan whenever a hazard analysis reveals one or more food hazards
that are reasonably likely to occur during processing, as described in
Sec. 120.7. The HACCP plan shall be developed by an individual or
individuals who have been trained in accordance with Sec. 120.13 and
shall be subject to the recordkeeping requirements of Seec. 120.12. A
HACCP plan shall be specific teo:

{1} Each location where juice is processed by that processor; and

(2} BEach type of juice processed by the processor. The plan may
group types of juice products together, or group types of production
methods together, if the food hazards, critical contrel points,
critical limits, and procedures required to be identified and performed
by paragraph (b} of this section are essentially identical, provided
that any required features of the plan that are unique to a specific
product or method are clearly delineated in the plan and are observed

in practice.
{b} The contents of the HACCP plan. The HACCP plan szhall, at a

minimum:
{1} List all food hazards that are reascnably likely to cccur as
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identified in accordance with Sec. 120.7, and that thus must he
controlled for each type of product.

{2} List the critical control points for each of the identified
food hazards, including as appropriate:

{i} Critical control points designed to control food hazards that
could occur or could be introduced inside the processing plant
environment; and

{ii} Critical control points designed to control food hazards
introduced outside the processing plant enviromment, including food
hazards that occur before, during, and after harvest;

{3) List the critical limits that shall be met at each of the
critical control peints:!

{4} List the procedures, and the frequency with which they are to
be performed, that will be used to monitor each of the gritical control
points to ensure compliance with the critical limits; :

{5) Include any corrective action plans that have been developed in
accordance with Sec, 120.10{a), and that are to be followed in response
to deviations from critical limits at critical control peints;

{6) List the validation and verification procedures, and the
frequency with which they are to be performed, that the processor will
use in accoerdance with Sec. 120.11; and

{7} Provide for a recordkeeping system that documents the
monitoring of the critical control points in accordance with
Sec. 120.12. The records shall contain the actual values and i
observations obtained during monitoring, ‘

{c) Products subject to other regulations. HACCP plans for jules
need not address the food hazgards associated with microorganisms and
microbial toxins that are controlled by the requirements of part 113 or
114 of this chapter. A HACCP plan for such juice shall address any
other food hazards that are reasonably likely to occur.

{d} Sanitation. Sanitation controls may be included in the HACCP
plan. However, to the extent that they are monitored in accordance with
Sec. 120.6, they are not required to be included in the HACCP plan.

Sec, 120.8% legal basis.

Failure of a processor to have and to implement a Hazard Analysis
and Critical Control Point {HACCP} system that complies with
Secs. 120.6, 120.7, and 120.8, or otherwise to operate in accordance
with the requirements of this part, shall render the juice products of
that processor adulterated under section 402{a) {4} of the Federal Food,
Drug, and Cosmetic Act. Whether a processor’s actions are consistent
with ensuring the safety of juice will be determined through an
evaluation of the processor's overall implementation of its HACCP ii.

system.

Sec. 120.10 Corrective actions.

Whenever a deviation from a critical limit occurs, a processor
shall take corrective action by following the procedures set forth in
paragraph {a} or paragraph (b} of this section.

f{a) Processors may develop written corrective action plans, which
become part of thelr Hazard Analysis and Critical Contrel Peoint {HACCP}
plans in accordance with Sec. 120.8({b) {5}, by which processors
predetermine the corrective actions that they will take whenever there
is a deviation from a critical Iimit. A corrective action plan that is
appropriate for a particular deviation is one that describes the steps
to be taken and assigns responsibility for taking those steps, to
ensure that:

{1) No product enters commerce that is either injurious to health
or is otherwise adulterated as a result of the deviation; and

{2) The cause of the deviation is corrected.

{b} When a deviation from a critical limit occurs, and the
processor does not have a corrective action plan that is appropriate
for that deviation, the processor shall:

htto:/Avin.cfsan fda eov/~Ird/fr98424a html 07716/2000 14%



./CFSAN Federal Register 63 FR 20449 April 24, 1998 - Hazard Analysis Critical Co Page 65 of 69

{1} Segregate and hold the affected product, at least until the
requirements of paragraphs (b} {2} and (b) {3} of this section are met;

{2} Perform or cbtain a review to determine the acceptability of
the affected product for distribution. The review shall be performed by
ap individual or individuals who have adegquate training or experience
to perform such review. Adequate training may or may not include
training in accordance with Sec. 120.13;

{3} Take corrective action, when necessary, with respect to the
affected product to ensure that no product enters commerce that is
either injuricus to health or is otherwise adulterated as a result of

the deviation;
{4} Take corrective action, when necessary, to correct the cause of

the deviation; and

{5) Perform or obtain timely validation in accordance with
Sec. 120.11, by an individual or individuals who have been trained in
accordance with Sec. 120.13, to determine whether modification of the
HACCP plan is required to reduce the risk of recurrence of the
deviation, and to modify the HACCP plan as necessary.

{c) All corrective actions taken in accordance with this section

shall be fully documented in records that are
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subject to verification in accordance with Sec. 120.11(a} (1} {iv)(B) and
the recordkeeping requirements of Sec. 120.12.

Sec. 120.11 verification and validation.

{a)} Verification. Every processor shall verify that the Hazard
Analysis and Critical Control Point (HACCP) system is being implemented
according to design.

{1) Verification activities shall include:

{3} A review of any consumer complaints that have been received by
the processor to determine whether such complaints relate to the
performance of the HACCP plan or reveal previcusly unidentified
critical control points;

{ii) The calibration of process-monitoring instruments;

{iii) At the option of the processor, the perfcrmance of periodic
end-product or in-process testing;

{iv} A review, including signing and dating, by an individual who
has been trained in accordance with Sec., 120.13, of the records that
document :

{A} The monitoring of critical control peints. The purpose of this
review shall be, at a2 minimum, to ensuze that the records are complete
and to verify that the records document wvalues that are within the
critical limits. This review shall occur within 1 week {7 days} of the
day that the records are made;

(B} The taking of corrective actions. The purpose of this review
shall be, at a minimum, teo ensure that the records are complete and to
verify that appropriate corrective actions were taken in accordance
with Sec. 120.10. This review shall occur within 1 week {7 days) of the
day that the records are made; and

(C) The calibrating of any process monitoring instruments used at
critical controel points and the performance of any periodic end-product
or in-process testing that is part of the processor's verification
activities. The purpose of these reviews shall be, at a minivam, to
ensure that the records are complete and that these activities occurred
in accordance with the processor's written procedures. These reviews
shall occur within a reasonable time after the records are made; and

{v} The following of procedures in Sec. 120.10 whenever any
verification procedure, inciluding the review of consumer complaints,
estaklishes the need to take a corrective actioen.

{2} The calibration of process-monitoring inastruments, and the
performance of any periodic end-product and in-process testing, in
accordance with paragraphs {a) (1) (iv]} {(B) through {a} {1} {iv}){C) of this
section, shall be documented in records that are subject to the
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recordkeeping regquirements of Sec, 126.12.

{b) validation of the HACCP plan. Every processor shall wvalidate
that the HACCP plan is adequate to control foeod hazards that are
reasonably likely to ocececur; this wvalidation shall occur at least once
within 12 menths after implementation and at least annually thereafter
or whenever any changes in the process ogcur that could affect the
hazard analysis or alter the HACCP plan and prerequisite program of the
standard operating procedures {S0P's} in any way. Such changes may
include changes in the folliowing: Raw materials or source of raw
materials; product formulation: processing methods or systems,
including computers and their software; packaging; finished product
distribution systems; or the intended use or consumers ¢f the finished
product., The validation shall be performed by an individual or
individuals who have been trained in accordance with Sec. 120.13 and
shall be subject to the recordkeeping requirements of Se¢. 120.12. The
HACCP plan shall be modified immediately whenewver a validation reveals
that the plan is neo longer adeguate to fully meet the requirements of
this pazt.

{c) validation of the hazard analysis. Whenever a juice processor
has no HACCP plan because a hazard analysis has revealed no food
hazards that are reasonably likely to occur, the processor shall
reassess the adegquacy of that hazard analysis whenever there are any
changes in the process that could reasonably affect whether a food )
hazard exists. Such changes may include changes in the following: Raw “
materials or source of raw materials; product formulation; processing
methods or systems, including computers and their software; packaging:;
finished product distribution systems; or the intended use or intended
consumers of the finished product. The wvalidation shall be performed by
an individual or individuals who have been trained in accordance with
Sec. 120.13 and shall be subiect to the recordkesping reguirements of

Seg. 120.12.

Sec. 120.12 Records.

{a) Reguired records. Processors shall maintain the following
records documenting the processor's Hazaprd Analysis and Critical
Contrel Point (HACCP)} system:

{1} Records documenting the implementation of the prerequisite
program of the standard operating procedures {(S0P's) (see Sec. 120.6);

{2) The written hazard analysis required by Sec. 120.7;

{3} The written HACCP plan required by Sec. 120.8;

{4} Records documenting the ongoing application of the HACCP plan
that include: ~

(i} Monitoring of critical control points and their eritical b
l1imits, including the recording of actual times, temperatures, or other
measurements, as prescribed in the establishment’s HACCP plan; and

{ii} Corrective actions, including all actions taken in response to
a deviation; and

(%) Records documenting verification of the HACCP system and
validation of the HACCP plan or hazard analysis.

{b} General requirements. All records required by this part shall
include:

{1) The name and location of the processor or importer;

{2} The date and time of the actiwvity that the record reflects;

{3) The signature or initials of the person performing the
operation or c¢reating the record; and

{4) Where appropriate, the identity of the product and the
production code, if any. Processing and other infeormation shall be
entered on records at the time that it is observed. The recorxds shall
contain the actual values and observations obtained during monitoring.

{c} Documentation. (1} The records in paragraphs (a) {2} and (a) {3}
of this section shall be signed and dated by the most responsible
individual onsite at the processing facility or by a higher level
official of the processor. These signatures shall signify that these
records have been accepted by the firm.

{2) The records in paragraphs {a}{2) and (a} (3} ¢f this section
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shall be signed and dated:

{i) Upon initial acceptance;

{1i} Upon any modification; and

{iii} Upon verification and validation in accordance with
Sec. 120.11.

{d} Record retention, {1} All records required by this part shall
be retained at the processing facility or at the importer's place of
business in the United States for, in the case of perishable or
refrigerated juices, at least 1 year after the date that such products
were prepared, and for, in the case of frozen, preserved, or shelf-
stable products, 2 years or the shelf life of the product, whichever is
greater, after the date that the products were prepared.

{2} Records that relate to the general adequacy of equipment or
processes used by a processor, including the results of acientific
studies and evaluations, shall be retained at the processing facility
or at the importer's place of business in the United States for at
least 2 years after the date that the
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processor last used such equipment or process.

(3) off-site storage of processing records required by paragraphs
{a) {1} and {(a}{3) of this section is permitted after & months following
the date that the monitoring occurred, if such records can be retrieved
and provided on-site within 24 hours of request for official review.
Blectronic records are considered to be on-site if they are accessible
from an on-site location and comply with Sec. 120.12(g}.

{4} If the processing facility is closed for a prolonged period
between seasonal packs, the records may be transferred to some other
reasonably accessible location at the end of the seasonal pack but
shall be immediately returned to the proceasing facility for official
review upon request.

{e} Official review. All records required by this part shall be
available for official review and copying at reasonable times.

{f} Public disclosure. {1} Subject to the limitations in paragraph
{d) {2} of this section, all records regquired by this part are not
available for public disclosure unless they have been previously
disclosed to the public, as defined in Sec. 20.8]1 of thias chapter, or
unless they relate to a product or ingredient that has been abandoned
and thus, no longer represent a trade secret or confidential commercial
or financial information as defined in Sec. 20.61 of this chapter.

{2} Records regquired to be maintained by this part are subject to
disclosure to the extent that they are otherwise publicly available, or
that disclosure could not reasonably bhe expected to cause a competitive
hardship, such as generic-type HACCP plans that reflect standard
industry practices.

{g) Records maintained on computers. The maintenance of records on
computers, in accordance with part 11 of this chapter, is acceptable.

Sec. 120.13 Training.

{a} Only an indiwvidual who has met the requirements of paragraph
{b} of this section shall be responsible for the following functions:

{1) Developing the hazard analysis, including delineating control
measures, as reguired by Sec. 120.7;

{2} Developing a Hazard Analysis and Critical Control Point (HACCE}
plan that is appropriate for a specific processor, in order to meet the
requirements of Sec. 120.8;

{3} validating and modifying the HACCP plan in accerdance with the
corrective action procedures specified in Sec. 120.10(c) {5} and the
validation activities specified in Sec. 120.11(b} and {(c); and

{4} Performing the record review required by Sec. 120.11(a} {1} {iv}.

{k} The individual performing the functions listed in paragraph {a}
of this section shall have successfully completed training in the
application of HACCP principles to juice processing at least equivalent
to that received under standardized curriculum recognized as adequate
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by the Food and Drug Administration or shall be otherwise qualified
through job experience to perform these functions. Job experience may
qualify an individual te perform these functions if such experience has
provided knowledge at least eguivalent to that provided through the
standardized curriculum. The trained individual need not be an employee

of the processor.

Sec. 120.14 Application of reguirements to imported products.

This section seis forth specific requirements for imported food.

{a} Importer requirements. Every importer of food shall either:

{1} Obtain the food from a country that has an active memorandum of
understanding {MOU} or similar agreement with the Food and Drug
Administration, that covers the food and documents the eguivalency or
compliance of the inspection system of the foreign country with the
U.5. system, accurately reflects the relationship between the signing
parties, and is functioning and enforceable in its entirety; or

{2) Have and implement written procedures for ensuring that the
food that such importer receives for import inte the United States was
procvessed in accordance with the regquirements of this part. The
procedures shall provide, at a minimumn:

{i} Product specifications that are designed to ensure that the
product is not adulterated under section 402 of the Federal Feod, Drug, i
and Cosmetic Act because it may be injuriocus to health or because it O
may have been processed under insanitary conditions; and

{ii) Affirmative steps to ensure that the products being cffered
for entry were processed under controls that meet the requirements of
this part. These steps may include any of the following:

{a) Obtaining from the foreign processor the Hazard Analysis and
Critical Contrel Point (HACCP) plan and prerequisite program of the
standard operating procedure (SOP) records required by this part that
relate to the specific lot of food being offered for import;

(B} Obtaining either & coentinuing or lot specific certificate from
an appropriate feorelign government inspection authority or competent
third party certifying that the imported food has been processed in
accordance with the requirements of this part;

{C] Regularly inspecting the foreign processor's facilities to
ensure that the imported food is being processed in accordance with the
requirements of this part;

{b}) Maintaining on file a copy, in English, of the foreign
processor's hazard analysis and HACCP plan, and a written guarantee
from the foreign processor that the imported food is processed in
accordance with the requirements of this part;

{E}) Periodically testing the imported food, and maintaining on file -
a copy, in English, of a written guarantee from the foreign processor 'i’
that the imported food is processed in accordance with the requirements
of this part; or

{F} Other such verification measures as appropriate that provide an
equivalent level of assurance of compliance with the reguirements of
thig part.

{b} Competent third party. An importer may hire a competent third
party to assist with or perform any or all of the verification
activities specified in paragraph ({a) {2} of this section, including
writing the importer's verification procedures on the importer's
behalf.

{¢}! Records. The importer shall maintain records, in English, that
document the performance and results of the affirmative steps specified
in paragraph {a}{2) (ii) of this section. These records shall bhe subject
to the applicable provisions of Sec. 120.12.

{d} Determination of compliance. The importer shall provide
evidence that all food offered for entry inte the United States has
been processed under conditions that comply with this part. If
assurances do not exist that an imported food has been processed under
conditions that are equivalent to those reguired of domestic processors
under this part, the product will appear to be adulterated and will be

denied entry.
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Subpart B~-Pathogen Reduction

Sec. 120.20 General.

This subpart augments subpart A of this part by setting forth
specific requirements for process controls.

Sec. 120.24 Process controls.

In order to meet the requirements of asubpart A of this part,
processors of juice products, except those subject to the requlrements

of part 113 or 114 of
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this chapter, shall include in their Hazard Analysis and Critical
Control Foint ([HACCP) plans control measures that will produce, at a
minimam, a 5 log {i.e., 10<SUP>5</SUP>} reduction, for a period at
least as long as the shelf life of the product when stored under normal
and moderate abuse conditions, in the pertinent microorganism. For the
purposes of this regulation, the " “pertinent microorganism®' is the
mast resistant microorganism of public health significance that is
likely to occur in the juice.

Dated: April 17, 1998.
Michael A. Friedman,
Lead Deputy Commissioner for the Feod and Drug Administration.
Donna E. Shalala,
Secretary of Health and Human Services,
FR Doc. 98-11025 Filed 4-22-98; 8:45 am
BILLING CODE 4160-01-F

Additional Information April 21, 1998 Press Release
Home
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U. S. Feod and Drug Administration
Center for Food Safety and Applied Natrition
June 2, 2000

Kinetics of Microbial Inactivation for Alternative Food
Processing Technologies

Executive Summary

(Table of Contents)

This report evaluates the scientific information available on a variety of altemative food
processing technologies. The purpose of the report is to help the Food and Drug Administration
evaluate each technology's effectiveness in reducing and inactivating pathogens of public health
concern. Where information is too limited for a thorough evaluation and conclusion, research
needs are identified.

The report begins with a discussion of overarching principles that apply to all of the technologies,
specifically focusing on kinetic parameters and pathogens of public health concern. Kinetic

and models are used 1o compare the rates of microbial inactivation for each
technology. Limitations of the parameters are discussed at length. Pathogens of concern for all the
technologies are also addressed.

The report then provides a detailed review and analysis of the alternative techrologies. For cach
technology, the FDA asked the panel to define the technologies, identify pathogens of public
health concern most resistant to the technology, describe the mechanisms of pathogen
inactivation and their kinetics, identify ways to validate the effectiveness of microbial
inactivation, identify critical process factors and describe process deviations and ways 1o handle
them. The panel also provides a description of synergistic effects between technologies, where
available, and articulates research needs for each technology.

OVERARCHING PRINCIPLES

Kinetics

Kinetic parameters and models are used for the development of food preservation processes to
ensure safety. They also permit comparison of different process technologies on reduction of
microbial populations. The parameters, with their recognized limitations, are used to analyze and
report the reduction of a microbial population as 2 function of process parameters and include
empirical coefficients experimentally determined from microbial reduction kinetics. The models
and kinetic parameters are used to present and compare microbial imactivation data from thermal,
pressure and electromagnetic processes. The parameters (D-value and z(T), 2(P), Z(E), E, k, K
and V) have been calculated from data previously reported and using the models for thermal,
pressure and pulse electric field (PEF) technologics. The thermal parameters apply to microwave
energy and electrical resistance (ohmic) processes, as well as any other technology where
temperature is the primary factor. The parameters for pressure or PEF treatments should spply to
any process where pressure or electricity is the primary critical factor in reducing microbial
populations. Given the scarcity of data, these are estimated parameters and there is an imminent
need for more research in this area. The quantity of data for several of the other teclmologies,
describing the influence of the treatment on reduction of microbial populations, is insufficient for
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a comparison.

The basic model assumes a linear first-order relationship between microbial population and time.
There are considerable discussions about the appropriateness of using a first-order model to
describe the reduction in microbial population for all preservation technologies, but without
strong evidence to support alternative needs, first-order kinetics were used.

Kinetic parameters for microbial populations exposed to thermal treatments have been assembled
over a significant period of time. Published literature has included kinetic parameters needed to
respond to most process, product and microbial situations. Thermal parameters provide a sound
basis for development of processes for the microwave energy and electrical resistance (chmic)
technologies.

There are limitations to interpreting these parameters. Care should be taken when the parameters
are used to develop processes, to compare the resistance of different microbial populations, or to

identify appropriate microorganismns.

Data used to determine the D-value and/or k for pressure treatment of microbial populations .*
appear useful. Identifying the key pathogens of concern and their surrogates continue to be an

ongoing challenge. Limitations of these data are primarily associated with temperature control or
temperature changes during the pressure treatments. Evidence suggesting a synergistic impact of
pressure and temperature on microbial populations is too limited for use. Much of the data were
collected at a single pressure. Only 4 studies have used 3 to 5 pressure levels, while controlling

all other factors affecting the parameters.

Data available on the influence of PEF on microbial populations have many limitations. The
kinetic parameters are based on 2 points on the survivor curve. No single report has measured the
inactivation of microbial populations at several levels of electric field strength, leading to the
quantification of the PEF coefficient, nor has the synergistic influence of temperature been
quantified.

Electrothermal alternative technologies utilize the well-established thermal kinetic parameters for
thermal inactivation of vegetative cells of Salmonella, Escherichia coli, Yersinia enterocolitica,

Vibrio spp., Aeromonas hydrophila, Campylobacter jejuni, Listeria monocytogenes and )
Staphylococcus aureus, In general, the thermal resistance constants z(T) for the vegetative Y
microorganisms fall between 4 and 7.7 °C. The largest D-value (smallest k-value) reported at 110

C for toxin-producing, spore-forming microorganisms is 12.42 min (0.185/min) for Clostridium
botulinum proteolytic Type B spores at 110 °C in pureed peas.

An independent additional inactivation mechanism due to the electric current during ohmic
heating may occur, but at this time evidence is not sufficient to consider the use of alternate
kinetic parameters for development of ohmic heating processes. The non-thermal effects of
microwave processes on microbial inactivation have not been confirmed and appear insufficient
in magnitude to be considered during development of processes. For processes involving the use
of pressure for reduction of microbial populations, the F-value is the time the product needs to be
exposed to the specified pressure and other conditions (that is, temperature) to accomplish the
recommended amount of inactivation.

The combined influence of pressure and temperature on inactivation kinetics has been
investigated on only a limited basis. Pressure appears to significantly inactivate S. aureus.
However, in comparable experiments, inactivation rates of selected strains of various Listeria
spp. with, for example, D-values ranging from 1.48 min (k = 1.556/min) at 350 MPa to 15 min (k
= {}.154/min) at 400 MPa were lower than the ones for §. aureus, These data were measured at
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ambient temperatures (20 to 25 °C).

Comprehensive data on inactivation rates of Clostridium sporogenes spores show the influence of
pressure on inactivation rate, z(P), to be 725 MPa at 93 °C, 962 MPa at 100 °C and 752 MPa at
108 °C. Data for C. botulinum Type E Alaska and Type E Beluga indicate that their D-valoes
were in the same range as C. sporogenes. The D-values for C. botulinum Type A 62-A are
generally higher than the values for C. sporogenes, even when considering the influence of
temperature and pressure. In another study, high-pressure resistance was reported for L.

and §. qureus. The most pressure-resistant pathogenic vegetative cell populations
appear to be those of E. coli 0157:H7 with a D-value of 6 min (k= 0.384/min) at 600 MPa, and 5.
aureus with a D-value of 7.14 min (k = 0.323/min) at 600 MPa. The most resistant pressure
spores appear to be C. sporogenes with a D-value of 16.772 min (k = 0.138/min) at 600Mpa (T =
90 °C) and C. botulinum Type A 62-A with a D-value of 6.7 min (k = 0.344/min) at 827 MPa (T
= 75 °C). The pressure coeflicient Z(P) of 1524 MPa for C. botulimum Type A 62-A constitutes an
additional indication of the pressure resistance of the spore populations. A recent report shows
little if any inactivation after 30 min of C. botulinum 17B and Cap 9B exposure to 827 MPa at 75
°C.

Adequate inactivation data for estimating the kinetic parameters for microbial populations
exposed to PEF are scarce but in 2 form that fits the basic model. Even with major limitations, the
models could be used to establish process time (F) in the short term, but a great effort would be
needed to evaluate the outcome.

Parameters based on 2-point curves allowed direct comparisons of the effectiveness of PEF in
reducing different microbial populations and the influence of the media on microbial inactivation.
The D-values for Bacillus cereus spores are higher than for other microbial populations at the
same field strength and temperature. The survivor data for PEF are too limited for definite
conclusions. For instance, data based on the same field strength and temperature are lacking. In
addition, only a few of the published reports provide information on the threshold ficld strengths
needed to initiate inactivation.

For pasteurization purposes, one is mostly concerned with the inactivation of vegetative cells of
disease-producing microorgenisms. However, to have a commercially sterile product, the process
must control or inactivate any microbial life (usually targeting spores of Clostridium botulinum)
capable of germinating and growing in the food under normal storage conditions.

Efficacy of any preservation technology is influenced by a number of mi
factors that are generally independent of the technology itself. These include the type and form of

target microorganism; the genus, species and strain of microorganism; growth stage;
environmental stress selection mechanisms; and sub-lethal injury. Each influences the resistance

independently of the apparent inactivation capacity of that particular process.

Extreme environments may select for forms resistant to severe conditions leading to 2 microbial
population of greater resistance. An example of this is the higher heat resistance of acid- or salt-
adapted, heat-shocked or starved E. coli O157:H7 cells. The questions relative to process design
and verification are: (1) Are the microorganisms and food environments likely to result in stress
induction? (2) Would stress induced resistance possibly occur? and (3) If it did, would it

significantly impact the inactivation?
Pathogens of Public Health Concern

The following bacteria are known to be responsible for causing foodbome discase: A. kydrophila,
B. cereus, C. jejuni, C. botulinum, Clostridium perfringens, pathogenic E. coli, L. monocytogenes,
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Salmonella serovars, Shigella spp, S. aureus, Vibrio spp. and Y. enterocolitica. The primary virus
of concern that is carried by foods is Hepatitis A. Crypiosporidium and Cyclospora are protozoa
of concern mainly because they produce resistant cysts. When exploring the new preservation
technologies, their preservation level should be compared to that of classical pasteurization or

commercial sterilization technologies.

Establishment of traditional thermal processes for foods has been based on 2 main factors: 1)
knowledge of the thermal inactivation kinetics of the most heat-resistant pathogen of concern for
each specific food product, and 2) determination of the nature of heat transfer properties of the
food system. Validity of the established process is often confirmed using an inoculated test pack
study tested under actual plant conditions using surrogate microorganisms as biological indicators
that can mimic the pathogen. Thus, the 2 factors described above, which are well established for
thermal processes, should be used for establishing and validating scheduled electrothermal

processes,

For other preservation processes not based on heat inactivation, key pathogens of concern and
nonpathogenic surrogates need to be identified and their significance evaluated. Surrogates are
selected from the population of weil-known organisms that have well-defined characteristics and
a long history of being nonpathogenic. Surrogates need to be nonpathogenic organisms and not
susceptible to injury, with non-reversible thermal or other inactivation characteristics that can be
nsed to predict those of the target organism. The durability to food and processing parameters
should be similar to the target organism. Population of surrogates should be constant and have
stable thermal and growth characteristics from batch to batch. Enumeration of surrogates should
be rapid and with inexpensive detection systems that easily differentiate them from natural flora,
Genetic stability of surrogates is desirabie to obtain reproducible results, It is recommended also
that surrogates do not establish themselves as "spoilage” organisms on equipment or in the
production area. The validation process should be designed so that the surrogate exhibits a
predictable time-temperature process character profile that correlates to that of the target
pathogen. Introduction of system modifications or variables, leading to inaccurate results (e.g.
thermocouple probes changing heating rates, nutrients added to the product for surrogate growth
altering viscosity, etc.) should be avoided.

MICROWAVE AND RADIO FREQUENCY PROCESSING

Microwave and radio frequency heating refers to the use of electromagnetic waves of certain
frequencies to generate heat in a material through 2 mechanisms-- dielectric and ionic,
Microwave and radio frequency heating for pasteurization and sterilization are preferred to
conventional heating because they require less time to come up to the desired process
temperature, particularly for solid and semi-solid foods. Industrial microwave pasteurization and
sterilization systems have been reported on and off for over 30 y, but commercial radio frequency
heating systemns for the purpose of food pasteurization or sterilization are not known to be in use.

For a microwave sterilization process, unlike conventional heating, the design of the equipment
can dramatically influence the critical process parameter--the location and temperature of the
coldest point. This uncertainty makes it more difficult to make general conclusions about
processes, process deviations and how to handle deviations.

Many techniques have been tried to improve the uniformity of heating. The critical process factor
when combining conventional heating and microwave or any other novel processes would most
likely remain the temperature of the food at the cold point, primarily due to the complexity of the
energy absorption and heat transfer processes.

Since the thermal effect is presumably the sole lethal mechanism, time-temperaiure history at the
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coldest location will determine the safety of the process and is a function of the composition,
shape and size of the food, the microwave frequency and the applicator (oven) design. Time is
also a factor in the sense that, as the food heats up, its microwave absorption propertics can
change significantly and the location of cold points cap shift.

OHMIC AND INDUCTIVE HEATING

Ohmic heating (sometimes also referred to as Joule heating, electrical resistance heating, direct
electrical resistance heating, electroheating and electroconductive heating) is defined as the
process of passing electric currents through foods or other materials to heat them. Ohmic heating
is distinguished from other electrical heating methods either by the presence of electrodes
contacting the food, frequency and waveform.

Inductive heating is a process wherein electric currents are induced within the food due to
oscillating electromagnetic fields generated by electric coils. No data about microbial death
kinetics under inductive heating have been published.

A large number of potential future applications exist for ohmic heating, including its use in
blanching, evaporation, dehydration, fermentation and extraction. The principal advantage
claimed for ohmic heating is its ability to heat materials rapidly and uniformly, including
products containing particulates. The principal mechanisms of microbial inactivation in ohmic
heating are thermal. While some evidence exists for non-thermal effects of ohmic heating, for
most ohmic processes, which rely on heat, it may be unnecessary for processors to claim this
efffect in their process filings.

HIGH PRESSURE PROCESSING

High pressure processing (HPP), also described as high hydrostatic pressure (HHP) or ulira high
pressure (UHP) processing, subjects liquid and solid foods, with or without packaging, to
pressures between 100 and 800 MPa. Process temperature during pressure treatment can be
specified from below 0 °C to above 100 °C. Commercial exposure times can range from a
millisecond pulse to over 20 min. Chemical changes in the food generally will be a function of

the process temperature and treatment time.

HPP acts instantancously and uniformly throughout a mass of food independent of size, shape
and food composition. Compression will uniformly increase the temperature of foods
approximately 3 °C per 100 MPa. The temperature of a homogenous food will increase uniformly
due 1o compression. Compression of foods may shift the pH of the food as a fumction of imposed
pressure and must be determined for each food treatment process. Water activity and pH arc
critical process factors in the inactivation of microbes by HPP. An increase in food temperature
above room temperature and to a lesser extent a decrease below room temperature increases the
inactivation rate of microorganisms during HPP treatment. Temperatures in the range of 45 to 50
°C appear to increase the rate of inactivation of food pathogens and spoilage microbes.
Temperatures ranging from 90-110 °C in conjunction with pressures of 500-700 MPa have been
used to inactivate sporeforming bacteria such as Clostridium botulinum. Current pressure
processes include batch and semi-continuous systems, but no commercial continuous HPP
systems are operating.

The critical process factors in HPP include pressure, time at pressure, time to achicve ireatment
pressure, decompression time, treatment temperature {including adiabatic heating), product initial
temperature, vessel temperature distribution at pressure, product pH, product composition,
product water activity, packaging material integrity and concurrent processing aids. Other
processing factors present in the process hine before or after the pressure treatment were not
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included.

Because some types of spores of C. botulinum are capable of surviving even the most extreme
pressures and temperatures of HPP, there is no abscolute microbial indicator for sterility by HPP.
For vegetative bacteria, nonpathogenic L. innocua is a useful surrogate for the foodborne
pathogen, L. monocytogenes. A nonpathogenic strain of Bacillus may be useful as a surrogate for
HPP-resistant E. coli O157:H7 isolates.

PULSED ELECTRIC FIELDS

High intensity pulsed electric field {PEF) processing involves the application of pulses of high
voltage (typically 20-80 kV/cm) to foods placed between 2 electrodes. PEF may be applied in the
form of exponentially decaying, square wave, bipolar, or oscillatory pulses and at ambient, sub-
ambient, or slightly above ambient temperature for less than 1 s. Energy loss due to heating of
foods is minimized, reducing the detrimental changes of the sensory and physical properties of

foods.

Some important aspects in pulsed electric field technology are the generation of high electric field O
intensities, the design of chambers that impart uniform treatment to foods with minimum increase
in temperature and the design of electrodes that minimize the effect of electrolysis.

Although different laboratory- and pilot-scale treatment chambers have been designed and used
for PEF treatment of foods, only 2 industrial-scale PEF systems are available. The systems
{including treatment chambers and power supply equipments) need to be scaled up to commercial

systems.

To date, PEF has been applied mainly to improve the quality of foods. Application of PEF is
restricted to food products that can withstand high electric fields have low electrical conductivity,
and do not contain or form bubbles. The particle size of the liquid food in both static and flow
treatment modes is a limitation.

Several theories have been proposed to explain microbial inactivation by PEF. The most studied
are ¢lectrical breakdown and electroporation.

Factors that affect the microbial inactivation with PEF are process factors (electric field intensity, C
pulse width, treatment time and temperature and pulse waveshapes), microbial entity factors

(type, concentration and growth stage of microorganism) and media factors (pH, antimicrobials

and ionic compounds, conductivity and medium ionic strength.

Although PEF has potential as a technology for food preservation, existing PEF systems and
experimentzl conditions are diverse, and conclusions about the effects of critical process factors
on pathogens of concern and kinetics of inactivation need to be further studied.

HIGH VOLTAGE ARC DISCHARGE

Arc discharge is an early application of electricity to pasteurize fluids by applying rapid discharge
voltages through an electrode gap below the surface of aqueous suspensions of microorganisms,
A multitude of physical effects (intense wave) and chemical compounds (electrolysis) are
generated, inactivating the microorganisms. The use of arc discharge for liquid foods may be
unsuitable largely because electrolysis and the formation of highly reactive chemicals occur
during the discharge. More recent designs may show some promise for use in food preservation,
although the reported results should be confirmed by independent researchers.
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PULSED LIGHT TECHNOLOGY

Pulsed light is a method of food preservation that involves the use of intense and short-duration
pulses of broad spectrum "white light™ (uitraviolet to the near infrared region). For most
applications, a few flashes applied in a fraction of a second provide a high level of microbial
inactivation.

This technology is applicable mainly in sterilizing or reducing the microbial population on
packaging or food surfaces. Extensive independent research on the inactivation kinetics under a
full spectrum of representative variables of food systems and surfaces is needed.

OSCILLATING MAGNETIC FIELDS

Static (SMF) and oscillating (OMF) magnetic fields have been explored for their potential to
inactivate microorganisms. For static magnetic fields, the magnetic ficld intensity is constant with
time, while an oscillating magnetic field is applied in the form of constant amplitude or decaying
amplitude sinusoidal waves. OMF applied in the form of pulses reverses the charge for each
pulse. The intensity of each pulse decreases with time to about 10% of the initial intensity.
Preservation of foods with OMF involves sealing food in a plastic bag and subjecting it to 1 10100
pulses in an OMF with a frequency between 5 to 500 kHz at temperature of 0 to S0°C for a total
exposure time ranging from 25 ms to 100 ms.

The effects of magnetic ficlds on microbial populations have produced controversial results.
Consistent results conceming the efficacy of this method are needed before considering this

technology for food preservation purposes.
ULTRAVIOLET LIGHT

There is 8 particular interest in using ultraviolet (UV) light to treat fruit juices, specially apple
juice and cider. Other applications include disinfection of water supplies and food contact
surfaces. Uliraviolet processing involves the usc of radistion from the ultraviolet region of the
electromagnetic spectrum. The genmicidal properties of UV irradiation (UVC 200-280 ) arc
due to DNA mutations induced by DNA absorption of the UV light. This mechanism of
inactivation results in a sigmoidal curve of microbial population reduction.

To achieve microbial inactivation, the UV radiant exposure must be at least 400 J/m? ia all parts
of the product. Critical factors include the transmissivity of the product, the geometric
configuration of the reactor, the power, wavelength and physical arrangement of the UV source
(s), the product flow profile and the radiation path length. UV may be used in combination with
other alternative process technologies, including various powerful oxidizing agents such as ozone
and hydrogen peroxide, among others.

ULTRASOUND

Ultrasound is energy generated by sound waves of 20,000 or more vibrations per secomd.
Although ultrasound technology has a wide range of current and future applications in the food
industry, including inactivation of microorganisms and enzymes, presently, most developments
for food applications are nonrmicrobial.

Data on inactivation of food microorganisms by ultrasound in the food industry are scarce, and
most applications use combinations with other preservation methods. The bactericidal effect of

hitp://vm_cfsan.fda.gov/~comm/ift-exec. html 07/05/2000
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ultrasound is attributed to intracellular cavitation, that is, micro-mechanical shocks that disrupt
cellular structural and functional components up to the point of cell lysis. The heterogeneous and
protective nature of food with the inclusion of particulates and other interfering substances
severely curtails the singular use of ultrasound as a preservation method. Although these
limitations make the current probability of commercial development low, combination of
ultrasound with other preservation processes (e.g. heat and mild pressure) appears to have the
greatest potential for industrial applications.

Critical processing factors are assumed to be the amplitude of the ultrasonic waves, the
exposure/fcontact time with the microorganisms, the type of microorganism, the volume of food to
be processed, the composition of the food and the temperature of treatment.

PULSED X-RAYS

A number of studies have compared the effects of electran beam, gamima rays and X-rays, but
comparison between these technologies is inconclusive due to differences in the doses applied.
Electrons have a limited penetration depth of about 5 em in food, while X-rays have significantly

higher penetration depths (60 400 cm) depending upon the energy used. ‘

Pulsed X-ray is a new alternative technology that utilizes a solid state-opening switch to generate
electron beam X-ray pulses of high intensity {opening times from 30 ns down to a few
nanoseconds; repetition rates up to 1000 pulses/s in burst mode operation). The specific effect of
pulsed in contrast to non-pulsed X-rays has yvet to be investigated.

‘The practical application of food irradiation by X-rays in conjunction with existing food
processing equipment is farther facilitated by: (1) the possibility of controlling the direction of
the electrically produced radiation; {2} the possibility of shaping the geometry of the radiation
field to accommodate different package sizes; and (3) its high reproducibility and versatility.

Potentially, the negative effects of irradiation on the food quality can be reduced.

RESEARCH NEEDS

This is a summary of research needs applicable to all or most of the technologies. See the V
chapters on each technology for additional research needs, as well as the complete list of research “
needs at the end of the full report.

« Evaluate the adequacy of the linear first-order survivor curve model. Although there is
gvidence of various types of deviations from this historical model, a universally accepted
alternative has not evolved. Future research on an appropriate model(s) would be beneficial
to all preservation technologies.

«» Establish experimental protocol for obtaining statistically reliable kinetic parameters to
describe survivor curves for microbial populations exposed to various alternative
technologies, especially pulsed electric fields, pulsed light, oscillating magnetic fields and
X-rays. For example, PEF studies should incorporate multiple levels of electric field
intensity, as well as test the potential for synergy with temperature.

+ Identify differences of inactivation action/mechanisrn(s) among alternative technologies.
For example, pulsed light and vitraviolet light, ohmic and microwave, PEF and thermal,
etc.

s Determine the synergism or antagonism of one alternative process used with another and
their combined effect on microbial inactivation efficiency.

» Determine potential formation of unpalatable and toxic by-products due to processing.

s Develop methods for measuring and monitoring temperatures or other treatment actions

!
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» Identify new or changing critical process factors and their effect on microbial inactivation.
o Investigate the influence of pressure on reduction of microbial populations using the proper
experimental design (statistically valid, collection of data at different pressures and control
of temperature and product), so that z(P) and/or activation volumes (V) are quantified.
Synergistic effects among pressure, temperature and other variables also should be

evaluated.
Status of the Report on Tevchnelogiaeasl’z’:Il
7 FDA QUESTIONS ALTERNATIVE | PROCESSING TECHENOLOGIES
OHMIC HEATING ] MICROWAVE AND RADIO
FREQUENCY
PROCESS DESCRIPTION | Well described Well described
— 1 N - N U
MECHANISM OF Well described { Well described
INACTIVATION
I — — — —
CRITICAL PROCESS Well described Well described
FACTORS AND
QUANTIFICATION Hard to predict cold | Hard to predict cold zones
zones
PROCESS DEVIATIONS As in conventional As in conventional thermal
thermal prwcssing processing
ORGANISMS OF Asin conveanonal As in conventional thermal
CONCERN thermal processing processing
INDICATOR As in conventional As in conventional thermal
ORGANISMS thermal processing processing
MAIN RESEARCH NEED | Prediction of cold Prediction of cold zones snd
. ZONes uniformity of beating
! Not enough information was available on pulsed X-rays processing to be presented in this table.
2 UV not presented in this table because only recent studies were discussed, not a comprehesisive review.
3 Not enough information was availsble on inductive heating processing to be presented in this table.

Status of the Report on Technologies

TECHNOLOGIES

FDA QUESTIONS | ALTERNATIVE | PROCESSING
HIGH PEF
VOLTAGE
ARC
DISCHARGE

PULSED LIGHT OMF
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PROCESS Well described Well described | Well described Well
DESCRIPTION described
MECHANISM OF Well described Well described § Described Not
INACTIVATION identified
CRITICAL Not identified Described Not well defined Not well
PROCESS defined
FACTORS AND Kinetic models
QUANTIFICATION proposed, need

validation
PROCESS Not identified! Identified Not identified’ Not
DEVIATIONS identified!
PATHOGENS OF Not identified Not identified Not identified Not
CONCERN identified
INDICATORS? Not identified Not identified | Not identified Not .

identified
MAIN RESEARCH | Independently Treatment Independently Consistent
NEED conducted measurement conducted research | microbial
research and kinetic effects

models

validation
I Lack of critical process factors quantification does not permit suggested responses to process deviations.
2 Must identify pathogens of concern before indicators are finalized.

Status of the Report on Technologies

FDA QUESTIONS ALTERNATIVE | PROCESSING TECHNOLOGIES .
ULTRASOUND | HIGH PRESSURE

PROCESS DESCRIPTION | Well described Well described

MECHANISM OF Described Well described

INACTIVATION

CRITICAL PROCESS Suggested Well described

FACTORS AND

QUANTIFICATION Proposed models

PROCESS DEVIATIONS Not identified! Well described

PATHOGENS OF Not identified Identified

CONCERN

INDICATORS Not identified? Suggested
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MAIN RESEARCH NEED | Multiple in Validation of kinetic models
combination with
! other technologies | Influence of synergistic processing
fiti

2 Must identify pethogens of concern before indicators are finalized.

! Lack of critical process factors quantification does not permit suggested responses to process deviations.

—— - ]
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