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Ph.D. Morth Carolina S1lIIe University 
: ~r: Food Science 

M.S. flriiversity of Teaultssee 
Major: Food TecbnoIogy and Science 

1980 

B.S. -With Honors' University ofTeliliessee 1974 

1976 

,. Major: Food TecbnoIogy and Science 
~ ......... !1!II!!It 

".:~ Decembet 1988-PJr:sesu. Assoeiale Professor, Food Science and TecbnoIogy 
ci ' ~, VirJinia Tech University. 

I have~joint appoinbtieUt with Food Science and TecbnoIogy (90S) aid Biological 
Systems Eogineenng DeparbtieUt (lOS) with teaching and retICIIdl aclivi1ies in food 
packaging and food process;'". Food pacb&ing lesearch has beeo ftmded by ova­
$I,OO?,:OOO in competitive grantS from corporations and nationa1 irwIusay groups. 
Active~ areas iDclude IIOIHIestructiv tesdng of park age iDItgIity. aseptic 
pac~ing, modified atmosphere packaging . 
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July 1986-December 1988, Business Developmesn Manaaer. R....".n Pri'agil" Inc. 

Lead responsibility for the developmeDt of the CmsscI!tck Aseptic Systan. a joint 
venture between Rampart Packaging and Mead Packaging (AtIaoIa, GA). 
Responsibility included eslablislwltilt of operational palm,....,&, verification of SIr:ri1ity 
IIIIIinII:IllIn and regulaIory compliance. The CmsscI!tck Aseptic S) 1 II was insaaIlccI 
and tully CODWlClciaii2lxl with a U.S. food processor cIuring this pe!iod. 

Lead IClipOllSibiJities for coordinabng internationa1 tR .... developmeDt acIivi1ies 
between panmt company and Rampart Packaging U.K. and Rampart PJc!ra&ilW 
Intempdonal Limited (PeIerborough, Eng1and). ResponsibiJi1ies iDclude IDIIUt 
dev~~ as weD as transfer of pertinent container usage and food proc e r illl 
tectB,lOtot.rto Ewopeaa partnerS. 

July 1984-July 1986, Senior Food Tecbno!ogist. Rampart Packaging, ID:. 

Nove.Dbe.r, 1979:-Juiy, 1984. Assistant Professor, University of Florida. Food Science and 
Human Nutrition Department. Citrus Researcb and Education Center, Lake AJfred, 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 to the shelf-life of citrus products. 
Cooperative research included use of innovative processing techniques such as steam infusion, 

aseptic processing, freeze concentration, and reverse osroosis. 

BODOI'S and Awards: 

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

Awarded Outstanding 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 Certificate of Teaching Excellence 
Member Virginia Tech Academy of Teaching Excellence 
Awarded 1996 Gamma Sigma Delta Teaching Award of Merit 

Membership. major otrJCeS in professiooal Organizations 
Professional Member Institute of Food Technologists. 
Member Institute of Packaging Professionals 
Executive Committee 1FT Packaging Division. 
Chair 1FT Continuing Education Committee 
Elected Secretary Florida Section 1FT. 
Member American Chemical Society. 
Member Gamma Sigma Delta. 
Member Alpha Zeta Honorary Fraternity. 

Publications 
Refereed Publications 
Total Publications 

Invited Presentations and Symposia 
National and International Symposia 

19 
45 

48 
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Josepla E. Man:, 
1645 St. Andrews 0n:Ie 

Blacksburg, Vuginia 24Ot5O 
F4wa&n 

Pb.D. North Carolina State University 
Major: Food Science 

M.S. University of Tenilessee 
Major: Food Technology and Science 

1980 

B.S. ·With Honors' University of Tet ... :ssee 19'74 
Major: Food Teclmology and Science 

lhpIoYmeut 

19'76 

December 1988-Present. Assoc:iaIe Professor, Food Science and TecImology 
Department, Virginia Tech University. 

I have ajoint appointment with Food Science and Technology (90S) and BioJoP:aI 
Systems Engineering Department (lOS) with teaching andlee.udl activides in food 
packaging and food processing. Food packaging research bas beetl fwaIed by cmr 
$1,000,000 in competitive grants from corporations and natiooaI muShy poups. 
Active research areas include non-destructive testing ofpac'bgf: inteaIity. '.1_ 
packaging, modified atnmphere packaging. 

Lead responsibility for the development of the Crosscbeck Asepcie SysIetD. ajoiDl 
venture between Rampart Packaging and Mead Pachling (AdanIa. GA,). 
Responsibility included estabIishmetn of operational fHIIaDdelS, verificalioo of SIIetiIity 

.. maintenance and regulafOry c:oqHiance. Tbe Crosscbeck Asepcic sySIaD was jnsgI!ed 

'" and fully COIll11IeICiali.zed with a U.S. food processor during this period. 

Lead responsibilities for cooJdinating internalional business deveiopIII!!" activides 
between parent ~ and RarI..,an Packaging U.K. and Raillpalt Pac'.i"l 
International Limited (Peteibomugh, England). Responsibilities include lDIIm 
development as well as transfer of peninem container usage and food proc "'I 
Iechnology to European partners. 

July 19M-July 1986, Senior Food TecImologist. Rampart Packaging, Inc. 

November, 19'79-July, 1984. Assistant Professor, University of Florida. Food Science and 
Human Nutrition DepaJtment. Citrus Research and Education Center, Lake AJfred, 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 to 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 School 
Ag and Life Sciences 

Awarded Outstanding Employee Scholarship, Carolina Caribbean Corp. 
Member Gamma Sigma Delta Agricultural Honor Society 
Member Alpha Zeta Honorary Fraternity 
Member Sigma Xi Scientific Honor Society Q 
President, College of Agriculture and Life Sciences (CALS) Faculty Assoc. 
Awarded 1996 CALS Certificate of Teaching Excellence 
Member Virginia Tech Academy of Teaching Excellence 
Awarded 1996 Gamma Sigma Delta Teaching Award of Merit 

Membership, maJor off"u:es in professional organizations 
Professional Member Institute of Food Technologists. 
Member Institute of Packaging Professionals 
Executive Committee IFf Packaging Division. 
Chair IFf Continuing Education Committee 
Elected Secretary Florida Section IFf. 
Member American Chemical Society. 
Member Gamma Sigma Delta. 
Member Alpha Zeta Honorary Fraternity. 

Publications 
Refereed Publications 
Total Publications 

IJrrited. Presentations and Symposia 

19 
45 

National and International Symposia 48 
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Rod Frost 
Callbnla Glass Company 

155 9fI' AIIIIImM 
O8Idand, CA 94603 

TEL. (510) 685-7700 FAX (510) 831M288 

Professional member of the Instilute of Food TectilOlogists (<45 ~). Has S8IY8d in 
various national committees as Chair, as a CouncIlor for 25 ,.... Md III local ofIicas 
inducfmg Chair 

Employment Histoly 

1986 - Present - California Glass Company 

Technical Service - Works with ma'IUfacIurers to obtain prodIlCts acC8l11a1*t to c:an..., 
standards. Has worked with YWIdors from the USA. Canada, MexIco, The Netherlands. 
FIW1CEI, Italy, Gemlany, Austria, Norway, VenezlleIa, TaiwwI, New ZeaIMd Md oilers. 
Visits customers and velldors to assist with l'I'III'lufacluring Md production plablerns. 
California Glass is a major ~ of all types of gJass Md plastic conIIiI .. Md 
cIoswes for the food and chemical industries. 

April 1961 - March 1985 - OWens 1Iinois, Inc. (Retirad) 

1972 - 1985 - Manager Technical Senric:es, Customer Packaging Service Oepeib'lM, 
Glass Container Division. Job speciIications included: 

1) Provides tecttnicaI services Md knowledge to food, bIh .. , beer, .... and 
cIosI.I'e ac:cotI1ts whale preservation of container contents is a prime CIOIlSidalaIial'i. 

2) Analyze problems, processes, equipment, etc., using Iaboi .... y tech1iques and field 
investigations requiring knowledge of b&cIarioIogy, chemistry, physics. processing 
techniques. basic engiI a Bring Md c:onIainer Md cIosuI'8 perfDr'mMce speciIiCaIiaiIL 

3) Investigates customer c:ompIaints to dalBmlille cause wtIIII'8 producI faiIunt is 
aUeged. 

4) Works cIoseIy'Wiltt PrIncipal Customer Service Engineers in Investigatillg CIOIIlflIJ' lis, 
equipment failures, eIc. 

5) Investigate al customer problems relallllg to 0wens-IIIn0Is glass pI8SSI.IRt 
packages. 

6) Collaborates 'WiItt Closure Engineering in pIaniling, concb:Iing, Md evaIuaIing test 
packs of products in c:ustomer's pIads. Regulai1y visit OJStomer's pIads to obseM!I 
processes and make I8COITIIlI8I'Ids CIOIlC8ming their operaIioIlS. 



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 intemational experience in food safety, food plant sanitation, quality systems, process optimization, 
GMP compliance, and food microbiology. 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 Ubra 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. " • 

V 
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 microbiology, the chemistry and technology of deep fat tying, and processing of 
Jow..acid and acidified foods (FDA Sanctioned Better 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 Science from. Rutgers University and and M.S. in Food Science and Technology from the 
University of Califomia at Davis. He is an active member of the 1FT, AOCS, IAMFES, and the NCAACC. He also 
serves as a Contributing Editor to Sosland Publishing's "Baking & Snack" magazine and is a regular contributor to 
Food Safety and Security, a publication from the U.K. Stier served as a member of the 1FT's ad hoc panel 
assembled to comment on proposed food safety regulations. He is currently serving on the Institute of Food 
Technologists Executive Committee, where he has helped the Institute develop their intemational programs. 
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JUICE & JUICE 

TBEYEARS 

RIdIard F. SlIer ::=. - ...... ~-. v 

DIrecIor, TedIriceI ServicIf' 

JUICE IN ANCIENT TIMES 

"R I ....... In .... 
....... from-npe .... 

~NTEDPRODUCTS 

.~Ia''''''''i 
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JUICES AS MEDICINES 

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

• Ocean travel • Realization that juices 
prevented scurvy 

• Records of sea captsins tsking on 
"40,000 limes", 

PROCESSED JUICES 

• Pasteur in 1800's recognized that 
heating destroyed bacteria 

.,ndustly grew 

... Tomalo & pineapple importanl canned 
juices 
"SHAKE WELL BEFORE USING", 

PROCESS ADVANCES 

• Sediment Removal· Fillers, DE, pectins 
... Floculating Agents 
... Flash Pasteurization 

• Concentration 
... Blending 

2 
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JUICES IN GLASS 
... HIgh value product 

... PnIducI visible 

... Color. doud. and lIppeInI_rnust be 
dss·table 

... Label & product seIIlhe product 

LW''''11!1JO Fro&! to discuss 

FROZEN 
CONCENTRATES 

... Originally pasteurized. sheIf.IItabIe 

... PnIducI quaIIy was poor - burned. oIf 
fIavoIs 

... Freezing technology "pushed" fIozen 

ReIaiI and bulk lor blllllding 
~_ a good cold dIaIn for IhI& InckIllllllCi\ 

RETAIL CONCENTRATFS 

3 



JUICE A BY·PRODUCT? 

.. Canning originally 
focused 00 solid 
pack 

~ Juice & oilier 
materials discarded 

COCKTAILS 
.. Cranberry Juice & Ocean Spray 

.. V-8 

.. Blends, with vegetables 

JUICE DRINKS 
.. lO%Juices 
.. Sweetelai 
.. 'Kld's matkeI 
.. Lowercost 
.. Tetra, Combi, & 

oIhers 
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NECTARS 
.. .uc.-FUI&wJ ' ' .. _ -.. DiIfIIIlInt~ 
.. Common In Ecm>l 

TROPICAL BLENDS 

TECHNICAL ISSUES 

.. Safely 

.. Sa"lIaliun 

" PackagIng 
... New IIIl11ddlllllliOllIclfc,ggeS_ 
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PACKAGING & LABELING 

• Traditional· Cans & glass 
.Aseplle· Combi, tetra, others 

• Foil· Daypack 
• Plastic bolUes 

• Blow molded 

SANITATION 
.. Good Manufacturing PracU .... 
.. CI8MIng & Sanitizing 
.. Pest Control 
.. WoI1<er Education 

FOOD SAFETY 
• Safe food is mandatory 
• Adoption of HACCP & HACCP 

prerequisites 
• Certification for HACCP • Market issue 
• Required for many buyers 

v 
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NEW TECHNOLOGIES 

... Iew \act"«iOIcgIes b" pnlClBBl1g 
pn:Mde potentlalb" higher quality. 
frIIsher produds 

.. Must den ......... lhIIir"eIIk:ac:y" In 
IIS8UIfng saI\lly 

I ~ .. uv. higII..-n. pue.d eIedrIc, 
healing. pue.d IWd 

SUMMARY 
.. Juices ... ancient loads 
.. MafIcaIs hIMt tMIMId wIItI dIaIlgllllln 

ladlilology 
.. Proc I iQ, padcagIng lIIdIIiCIIogIes 

hIMt fueled adYaIlC8& 

i~=::b"~juIcas: • ClOJlC8illl", and 
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PACKAGING IN GLASS 
Mr. Rod Frost 
California Glass Company 
155 gal' Avenue 
Oakland, CA 94603 
TEL (510) 635-7700 
FAX (510) 635-4288 
EMAIL IjpahQJ(jjIjJm mm 

I. Introduction 

• A. Why glass? 
B. History. 

II. Glass DesIgn 

III. Surface Treatment 

IV. Incoming Inspection 

V. Dump Table 

VI. Unpacking 

VII. Product Coding 

VIII. Production Records 

• IX . BotIIe Con1roI 

X. Cleaning 

XI. PrHfeating 

XII. Filling 

XIII. Capping 

XIV. Holding & Cooling 

XV. Labeling 

XVI. Storage 



XVII. Equipment sizing 

XVIII. Equipment Problems 

XIX. Simulated Recalls 

1(" 
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1. GLASS DESIGN 

Straight-sided round bottles with unifora gla.s wall 
thickness are the best designs for hot-fill juice 
processing. 

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

Ideal bottles will be short, stable designs approxi .. tely 
2.5 ti .. s as high as they are wide. 

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

f 
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2. SURFACE TREATMENT 

Permanent glass surfaoe treatments suoh as tin, plus 
polyethylene or titanium plus polyethylene are 
recommended for juioe bottles. The hot end and oold 
end treatments applied by the glass manufacturer are 
necessary for smooth handling on the line and for 
protecting the strength of the bottle. This type 
treatment will not wash off during the processing. 

, 
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3. INSPECTION OF INCOMING GLASS 

Check for surface treat .. nt - rub two bo~tles 
together for scratch test. 

Ex •• ine pallet tag. then .ave for production records. 

Exa.ine pallet - look for: 

Torn wrap 

Dust or dirt on wrap or pallet 

Any foreign .ate rial or bugs 

Broken glass 

Fork lift da.age 

f 



4. DUUP TABLE OR UNPACKING STATION 

Unpacking area must have very good lighting for 
operators to see the glass when they are inspecting 
Tor 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 Toreign objects that 
could impact glass. 

t 
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5. COOING OF PRODUCTS 

Individual bottle •• hould b. cod ... rked with 
in~or .. tion that includ •• the Day-Ti .. , b.toh, .to. 

Place code wh.re .v.ryon. oan r.ad it on the o.p. 
should.r or h.el. 

Coding is n.o •••• ry ~or oontrol of inv.ntory int.rnally 
and in the di.tribution and ret.il .r •••• 

Coding .hould be in .i.pl., ••• y to re.d lett.r. or 
nu~er.. For .xa.pl.: 16 July 00-1100. 

I~ you have any rea.on to r.c.ll • produot. the cle.r 
code will be valuable' 

f 



&. PRODUCTION RECORDS 

Main~ain permanen~ log records of line problems, 
line stops, materials used, process charts, people 
in charge, etc. 

When consumer problems occur, the comple~e records 
of the production in ques~ion are valuable in 
es~ablishing if the complaint involves only a few 
bo~tles, or if a major problem is involved. 

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 produc~! 

! 
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7. BOTTLE CONTROL 

Proper bottle control will result in every bottle 
following the sa.. path through all of the production 
line. 

Guide rails. center guides and star-wheels .ust be 
accurately .. chined for the bottle that is being used. 

Change parts with excesa roo. or parts cut with a saw 
would not control the bottle path through the line, 
resulting in i~acting and bre.kage. 

Production line. .u.t have precise bottle control to 
operate at high speeds with a .ini.u. a.aunt of down 
tiMe caused by bottle breakage and "chine probl .... 

, 



8. BOTTLE AIR CLEANING OR RINSING 

Inverting the bottle., 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 pressure and a minimum volUMe 
of water to flush the bottle. There must be adequate 
drain time to remove the water from the inverted bottle. 

A small volume ot water at a low pressure without time 
to drain completely will otten do more harm than goodl 

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

Daily maintenance will be required to keep these machines 
operating properly. 

f 
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9. PREHEATING AI ASS 

An enc~osed conveyor using ste.. is the best .. thod 
to heat .-pty bottles before they are fi~~ed. 

The enc~osure should have a slanted cover hinged to 
open for r.-oving • down " bottles and for cleaning. 

The ste .. is directed toward the conveyor to heat 
the botto. and heel of the bottle indirectly. and the 
conveyor itself. Plastic conveyor chain is sugge.ted 
when po.sible. Ste.. pipe. at the shoulder level of 
the bottle will _,.. the Side., neck and top of the 
bottle. 

Bottle. for hot-fill produot. should be heated to 
reduce ther..l .hock to the glas. and to .. !ntain the 

" highest po.sible fill t • .,.rature. and final vacuu.a. 

• 
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10. 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'l 

The filling machine must have change parts (star 
wheels and guides) designed to fit the bottle. One 
size does not work for all bottlesl 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 finished 
product. 

If uneven fill heights are a problem, determine the 
problem and correct itl 

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

Ste.. supply to c.pper .ust have good insulation 
and adequate traps to re~ve water and provide 'DRY· 
st ... to the capper. 

Inspect box.s of new caps and record infor.ation on 
tags to .. ke sure correct closures are used. ~ 
plants cut the tag off - write on the ti .. used and 
save with production records. 

Do not re-use or wash capsl 

So-. closures use ste.. in cap chute to .terilize 
and t.prove sealing. Discuss .ealing requir ... nts 
with .. nufacturer and follow their .uGgestions • 

Possible conta.ination sites at capper, bacau .. of 
spilled product and water, include floor drains, 
hose. and inside of .. chine itself - look for coaplete 
cleaning of .. chine • 



12. HOLDING AND COOLING TUNNELS 

lnfeed - 2 to 3 min. - no sprays 

Tempering - 1 to 3 min. fog mist/fine sprays 
(130 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 con~rol 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. 

t 
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13. LA8EUNG 

Lab.l .. ch~n •• .ust be located in a clean, dry, 
well-l~ghted area. 

The operator .ust be able to .ee well to detect 
any probl ... with the f~n~.h.d product. 

Th. labeling end packing ar.es er. the lest chanc. 
to exaaine the finished product, therefore it ~s an 
ideal location and tt.e to .. ke sure there are no 
defective bottle. being packed into the tray. or 
cartons. 

A raject shelf at the packing stat~on will g~ve the 
work.rs a place to put defective bottle. for 
re-working. If no shelf is availeble, the bottles 
will likely be placed in the fin~shed product 
containers becau.e there is no other plac. available • 

, 



14. WAREHOUSIN8 - STORAGE 

Think "COOL" 

Product may get severe burning from extended high 
temperature. 

Pa11ets of finished juice wi11 require a long time 
to co01 down if the temperature is not lowered 
before p1acing on the pallet. 

f 

v 



15. EQUIPIENT SIZIN8 

Either too large or too ... 11 will cauae probl .... 

The norwal "ke,· to a production ia the FILLIN8 
_chine speed. All other equi.,..nt llUat be deaigned 
to keep the ~iller running at a ateady rate. 

When the filler is too ... 11, the batchea will either 
burn or be ~illed cold. 

When the filler i. too large, it will have to atop -
_king it difficult to _intain proper ta.peratura 
and proper fill heights. 

Cooling tunnel. that are too ... 11 will be ' .... d 
causing breakage and poor cooling. It should ba 

• sized for 86 percent u.e at full .peed of ~il1er. 

• 

S_ll kettl.s - long cook 
Too large kettle - burn-on at ate .. line. 

Good control require. steady flow of product and 
bottlea • 

• 



16. EQUIPMENT PROBLEMS 

Boilers - too small for line - pressure drop 
Poor insulation 
No steam traps 
No steam separators or drains 

Poor maintenance - using wrong bolts, nuts 
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 -
(205) (190) (170) 

bottle 
(160) 

(too low!) 

f 
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17. SDIULATED RECALL 

If you would like to te.t your entire production 
control .y.t .. to deter.1ne how co.plete the 
records really are, the ultt.ate te.t i. a 
ca.pleta recall. 

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

For e • .-ple: 

Bottle. fro. warehous.? 
Product code.? 
NlHIber filled? 
Lab .a..,l •• ? 
Te.t.? 
Broken bottl •• ? 
Sold - ""ere? 
Con.~d for lunche •• etc.? 

, 
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WHERE WE ARE TODA Y 

1995 and 1996 saw the culmination d many years of <vQ:k by tr,e reguifWY"Y'n trB 

United States responsible for assuring foed safety \",/lth input frorn the jnd'.lSt:-y a~':j Gu~ers 'A,~~ 
t..vo HA.CCP regulatlons came Into beHig The hACCP :egulatons fo: seaiGoc e'V'C f.o" Tea~ 
an,j poultry were finalized on December 18. 1 and July '19915. respect;yey ~'~e,t:~er 

these re9u:ahons came Quletiy L:ke an infant dlile carne into be:e'\g :Y<'i 

scream,ng In each case, one of the causes for the kicking ami sctearmng ... as i':(,),<, $8.;::ta~::)" 

should be addressed in the firm! regulation 

.::.:;,,:~ 

3B'! ~ 16. ~-:7 

As many of you undoubtedly 1<.now. HA.CCP is not a ne\v system it :/-.{asmegf:;ue;j;:tJ t":'2 

food industry as part of the space program beginning l:, 1959 'Nhy') The Pd'sbu:y 
a major sUPplier to NASA at tnat time determined that they 
degree of confidence that the foods they were manufactunn9were safe us:::g tmcH:cn;3~ 
quairty protocols The programs In use up until treat time. and v,for'!l.inate'y ,r 
today, focused on fin,shed product sarnpiing. PillSbury iearned iflat!c assve a 
safety. they had to sample far too much product V\iOrK!ng with Natici:: \~SA EnC tne 0 S .::..: 
Force Space L.aboratory Group and USing lessons learned from maniJfacturers 
they hit upon the ccnc.ept of buHcHng safety !/lto the system. it was whc Gt€;·aze;j the 
first HACCP training manual in i 973 and began educatmg FDA. employees. ar,O othe,s atz":,v 
HA.CCP. The 1980s saw HA,CCP get a real boost In '1985 the Natronal Adv":SOf), 

for MicroblOiogical Crrtena for F cod (NA.CMCF) reported that HAeC? and net fin:sr,ec 
sampiing was the best means to assure food safetyi 989 sa',v the p,;bh::.at:<>n tt,!:, se'·/e'", 
HACCP principles by t:'1e USDA in the,r position papers s.upporting HACCP.n",ese $.e',·£;:" 

prinCiples have smce been modified in the 1992 and 1997 reports by N·t.,CMGF 
Committee for Food Hygiene has flipped the positions af prinCiples 6 &. -, T:a~~:::9 

recordkeeping princ!pre 7 and verif!cahon #6. in their October 1996 report 
was included in the NACMCF dOCl.lment. it has been said tnat ~<~e seven 
nave t>een · .. vntten almost as much as the ten comn1andments.· .. h;ch MQs~s 
the mountain many centur\es ago 

HACCP has made great stndesworid'Nldein a number of areas (;v'6r the }ast foe"",' yea";,:, These 
advances indude general acceptance by the industf'.v and regulatory age noes the oyer 
as to \vhat constitutes a J--Lt.,CCP system, the lmplernentation Of HAeCp programs >', 

food and ingre·dient processing fac.!lities around the wond and. as note!..:! tJ''le promu:gab.:;r' Gf 
HA,CO:) regulations here in tne United States targeted at aswring the prodwctHJn of safe 
In the meat and poultry. and seafood processing industries '/'.'hHe many attr1bute tt:e gto:')vt~~ 
of HACCP to regulatory forces. my feeling IS that ,t has peen Cnven more by 
concerns. Many major c':Jmpanies now mandate that their supp1iers ha:'vB functk:';:l!"":g 
programs if they '.,+,fish to continue as a si..lppi:er 
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SANrrATION. FOOD SAFETY AND FOODBORNE IUNESS 

There is no food quality or food safety pro(e$siOnaI in the WOItd who does not acknoill1 •• the 
I'18Cessity of following basic good sanilaliOil pracIIcas in the pRICb:Iion of food pRIducts and 
ingredienIs at the indua1riaIlavaI or Plepallllg and seMng food at the ...... or ~"Mce 
laval. People C8fli'lOt take the stand one quality 8SUWICe dlec:Ioi whom I had the Itsilfo:r1una 
to meat a taw years back. HIs company pnlCessed juices. ancI .. once InlCUIC8d; 

"Why be 00IIC#I!IJI8d fIIKII.t ...... 4 we antllOOMIgthe pmducta • 

The importarIcle of good san/Iaiy pracIIcas has bean bIought into focus wiIh the problems wiIh 
~9lf0157:H in theOdwallajuice drinks in Unitad States and in racIsh spmuIs in ........ A!I. 
noted earlier, 1henI was a great deal of diIc:uIsion which c:antanM:J upon how _ibItion 'MIUId 
be /nc:orpoIal8d into the regulations ancI how this concam 'MIUId be nIOIlIonJd andIor 
enforced. One of the issues which WIdoubtBdIy c:onIribuIBd to the incoIpcllaIion of _1ItaIiOn 
SSOP'S in these two regulations was the large number of high profile food4Iome oull .... as 
over the last taw years in which ~"'1Ion played a role. AIIhough many, incIucInO the ex­
Surgeon Gen8l", haw publicly SlaIad that the UniI8d States food supply is the Iaf'est in the 
WOItd, the media has ~ to foster .. erMlOnmeilt of fear and distrust. which I1I8J haw 
bean R!IfIected in the "9Mtio1IS. A d.tlic erampIe of this was the hyI.,. CMi"" ciltDO "*'I 
of coIIforms in .... somelhlllg which the industry ancI atadamia haw since delllon. I It to be 
a norHssue. This is not to say that the food industry could not do beIlar. In fact. ." tima any 
opeIalion decides to rest on their IanIs ancI ac:c:ept the status quo. 1hey begin to decl,,&. 
Food quality ancI safety Plllgiams must keep II'IO\'Ing foIM11d ancI WOildtiQ to do beDIr. To 
quote from a Woody AIen movie. 

The same holds true for any food pnlC8IlOI'. lJio.iI8r. tArlllOiJl8 opeiator. ...... 1Ji0C8r or 
foodterviCe opeialkH1. 

SEWNG SANrrATION TO MANAGEMENT 

Perflaps the most ailical alemant behind the alice lSI of ." food safety or «II ., PI.all is 
management support. "'18Q8m8fIt must lI'lCI8Istand and "buy otr on any prOlJiil'n for that I 
PlIlgi&m to UXSltI. Quality professionals must be able to shOw their managamalit how their 
opeialions benefit the company. For .... ,!pIa ... R&D person can shOw that COlt AICIucIng 
.. ingIadiant can SIMI the company thousands of dollars. The quaIly tlof lIioll" IhcUd be 
able to do the same for the food quality. food safety and ..... lioll proIJiWnS .. or Ihe is 
responsible for acImInisI.ering. Unfortunatllly. wry taw ant able to do so. One 0IgIi1izillloo1 
who has worIced to clavllop this IdtMI of daIa is Campbel's. 1'hey haw shOwn that their wlldor 
certil'ic:allon prIlgi&m pays them $.20.00 for fN8ry doIar 1hey put into it. Of ccuw ..... 
benefits went not achieved overnight. 1'hey took many years of han:I wadL 

PotanIiaI S8\ringI (or polllnliallossas) may be found in a number of...... In the wont atI8 
soanarios. lack of good ...... y prac;tices I1I8J ntsuII in legal actions agaillst a COII~IY. an 
increase in compIaintlS. roodbome IIness or worse, 18C81s, acMrse pubIidly ancI CMI'I the 
compIaI8 loss of business. Such ......,.,la8 ant not han:I to find. AIIhough .... type of 
problems may be caused by insanitary opeiatiot1l, 1hey ant not the best WIlY to medI8l • 
progI8ITI to management H is far baiter to damonsbate to management how a Plllgian might 
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benetilthe operalion, rather thwI dwallng on the evils that may befall the company should 
someItling not be done. 

Mainlainlng good _lilaly operatiolls can enhance eft'k:ienc:ies in a IVIIber ~ _1 •• dIng to 
reduced opetatillg COlIs. To 8SIlft that a faciIIly c:ompl.1 with the GMP's. Slnllllion aucIIs 
should be an i_III part ~!he quality 8SSUI*1Ce progIam. On the opet .... 1111 side, berIeIIIs 
can accrue through good persoIl'" pntclices. proper equipment purdIasing. dafgllJ and 
maililallanCIII pmgr_IIS, faciIIly dEII!gn and upgrades. and good edut: IIN;_ PNIJI_IIS. 

The primaIy reason for doing anyI1ing in today's busineSS'MII'Id Is economic:s. ProoesIiOCS are 
nII1'*'ed to obey exlstillg federal. stale, and local laws, but I.I1Iess mallagament can see a 
tangible benelit AiIIUIIing fRIm incre .. ad al:l8i1lion to _liIaliot .. food safely, or quality, o-,ond 
what Is nII1'*'ed by law) new or /mpnMId PIOQi_11S may not be .1fIPCIlIId· at .t 
professionals need to show I1IM8gII'IIIInt that qualilj opetatiOnS should be In'_d as COlt 
savings cerll8r&, rather thwI COlt cerltlrs, which are aIbjec:t to culling in fimes ~ tight money. 
It is up to each individual c::ornpany to dllilmline how a PNIJIanl can pnMde a payback. 
HACCP is acIa10wIIdged as a 'iSlam to 8SIlft food safely, but in ...... 1taIioI1 can lead to 
oCher beneIIlS. Howard Baumann has publicly s1at8d that PIIlbury saw an CMnII 
iI1IpRMIment in quality when Ihet intplemalllad HACCP. The I'oIcMing are ... whInt 

, impIeInelllatiCll1 of HACCP or Improved _liIallOl1 progI_n may PIli d'lidands.. 

POSIIIVE BENEFII S OF HACCP I 
• The opeIlidoll can beOO"'I. 1lIOI1I desiallle supplier or pIOducer, particuIIrIy I you _ .......... 10 

or !loPe flo supply IIrge dIenD. 

• The can boICui.N. IlION dell .... <qIeC ••. 

• ,",C c ... a;s ':.inftuence their at4Iplll .. 10 adopt • IIimiIIr ~ 10 bid (ingNdilnt or _ 
II I iaIa) . 

• l'hIrIt is peiceiililll_ cI __ 1CIId 1IUIIiIY. 

• l'hIrIt .. the for ,....,. 
• Opei .... gIin • ~ .~"'Iding cI their opel ..... wIiicII gIvw lIIIm ....... canIIaI cI the 

). 

• EI.!pIotee __ can bilPI_ ....... cI .. enlwlClld _ cI __ in the pnIIIuct ... 

• HACCP imp!In_iIIIIIoo wIIIIout f1IIIIl1a11Df)' pr--. _ put you in • paeIIIcn ..... you _ PIll cI 
the n.tIa pi'OCeIS. 

I 
• FInisIiIId pnIIIuct (deIIruc:IMIlmay bellllllad. 

• WaIte OIl! belllllucad. 

• You '-....... oonIRlI cI In the plant ... aD8I'1IIay '--

• l'hIrIt III • poIIII.,.ror IIIIIIad "'0Iher~ 

SANrrATION STANDARD OPERATING PROCEDURES (SSCPS) 

Food safely professionals haWI agAIIId that HACCP IS not a "stand eIont!I' Q.UnL To ..... 
. ' the safely of foods and ingIacIerIIs, there are oCher alaments, or preraqulf ... , which should 
, be in place. The •• afood HACCP ""g"lIIlie),-• ....,..hed that. HACCP plan should include 

cer1ain .",. ...... : Pnlpa.". These pnnquIsiIe progIamI are .. or procaduras that 
. COillloi the in-pIanI erwiroIllllllillal concItions that pnMde a IoundatIoiI for sare food 

production. Even though the I'oIcMing are specific 1D!he .11f3od HACCP documant. Ilese 
prerequisiI.es are someI'Iing which should be applld for .. prot.m.... Elcallplas of 
pnarequislte PlugI_11S include; 



* sanltlltlon 
* GMP's 
* Training 

.. Recall Programs 

.. Preventive Maintenance 

.. Product Identification & Coding 

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

"Each processor should have a written sanitation standara operating procedure (herein 
referred to as SSOP) or similar document that is specific to each location where fish and 
fishery products are produced. The SSOP should specify how the processor will meet 
those sanitary conditions and practices which are to be monitored in accordance with 
paragraph (b) of this section". 

Please note that the regulation reads "should have • wrItten" ... .In the preamble 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 abll!l to achieve satisfactory sanitary 
conditions without having to commit thair sanitation control procedures to writing". In 
paragraph (b), the regulation defines the specific areas which are described in 21 CFR Part 
110, the Current Good Manufacturing Practices tor the that the processor should be 
addressing. These specific areas are; 

.. safety of water used in process or for manufacture of Ice 

.. Condition and cleanNness of food contact surfaces Including utensils, gloves & garments 

.. Prevention of cross-contamlnation 

.. Meintenance of handwashlng, hand sanitizing & toilet facilities 
* Protection of food, food contact surfaces and packaging form adulteration 
.. Proper labeling storage and use of toxic compounds 
.. Control of employee health 
.. ExclusIon of pests from the plant 

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 regulation has 
done, however. is ended the debate which has revolved 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 toad safety. Sanitation, especially those issues related to deaning, 
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 indude sanitation requirements in the seafood 
HACCP regulation, especially since 21 CFR Part 110 was already "on the books". To quote 
the preamble to the regulation, they felt that; 

• ... r has not yet $IJCCfIfJded fn dBWIopfng II culture throur1lOUt the SiISfoorI Indu!Jtry in which 
processors assume an opertiIIive role in controlling sanitation in their pIants~ 

The bottom line is that without programs in the eight areas that the regulation specifically 
addressed, the Agency felt that it would have bean rather difficult to develop and implement 
HACCP and thereby assure toad 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 pouHry processors states that "Each official 
estabHshment shaH develop. implement and maintain written standatrJ operating procedures 
for sanitation (SSOP's) in accordance with this pert: Failure to comply could result in 
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shutdowns. So what does the FSIS call SSOP's? In. 1988 arIIde in .... & PouIIry, Jat.1IOn 
& Nooes desciibed what is required by the agency, but the belt tIOURle might be .... 
appenc:lces to the regulation. Appendix A is called 'GuidI1nN fix Dawtlr1fJintI • Stant:IaId 
Opentting Procedute for SaniIaIIon (SanIa6on SOPs) In FIIdtH8IIy InsptIclfId ".., and PouII1y 
EstabIishtrJenIB and SUlnnl8ltzes .... role of sanltatioll quiIIIt succindlr, 

.s.illItb1 n .... 1iIIIhs or l'INIIfIlnIIa"" oI •• nIrrI .... ttntI PIWI..xe'1I)IJIw1l for ". .... , of 
footJbome ...... . 

Many up8Ia .... '11 aIr8ady had such Pl0QI8II1S In place and the .. agulalion simply pIIIced them in 
• position whel81hey had to organize these PlOQi_ilS more formally. The 01.- iIIue is "V\Ihy 
wouldn't a PlDCeSsur have SSOP's In place?". Staldaid up8Iallng PlocedI.ns. ..... ,Iy 
WliH8n protocols 81'8 a basiC tenet of good quaIII.y uperaIioIlS. and good common sense. 

So what CUI'IItiIul8s an SSOP? An SSOP must include .... following; 

• Oesalbe aI procedLns (Ida.,IUII pnMlpAaIIoIlII and pnxlncllon procedLns.... I Iy) 
IIat an astaI:IIIshmenl will CIIIIduc:t to IIIIIInI8In proper saibIIDIl. 

• Sp8c:ify the fr8quancy of the p!OC8dures. 
• Identify the IndMdu8I(s) liiipIIIlSIbIe lor Implem6iilllijf and monloI.U the SOP (noI 

net B I 5 iIy the •• _,811 aduaIy pafom.ijfthe spedf.c sa M ...... taIII) 
• Be signed and daled by the IndIvIduIII willi IIIHMe ....... 1IlIIIich1 auIhorIy (or • IIighIr 

level oftIcIaI) wIa1 adopted 8IIdfor mcxIIIed. 
• ProvIsion should be made lor _"'ijf p!llIIrobIeInlllllII1'lI!IlS or devIaIioIIs, 181 Is, .... COiNdhe 

acIIoIlS should be takBn. 

WHAT ABOUT 07HER INDUSTRIES 

HaWIg AMewed the SSOP AlqUinlmlarIla establahed In the HACCP regl' 'lilli'll far .... 
seafood and meat and poultry industries, the RelCl question is "How does this aIf8ct my 
uperaIiun since CM.I' ~ does nut produce either of these types of produc:Is1" For one 
thing, aI food processcn irM:lIved In InIeIsta18 COIM1eIce &til must ~ will 21 CFR Part 
110. AI such estabIishn ...... inYoIv8d In ililalsta18 commerce may be irIIIpeded by FDA 
InvestigatoIs and 81'8 required to acIIere 11) these raguIaIiuna. 

The RelCl iUue is HACCP itself. V\IIIh the passage of ....... two lagllllb-., I ....... be 
oIMous 11) althat the reguIaIoty .,teias 11118 t.e that HACCP is • good ilia •• far 8IIIUIfng 

• food safety. Thent 81'8 many IncNduaIs who feellhat the RelClIIIp wII be tID ma,,1 I HACCP 

•
. ... far III industIies. The fact that ....... two regLdalioi'lS induda pn:!viIiuns far _ illlion 

p!8Iaquisillls 111._11 that there is a wry good ctalCl that My new HACCP I'egIlla.ioIli wII 
have similar pnMsiuns. The agenciIs wII be looking at how each I'eglIIatIon perfoInli and wII, 
hopefully, incorpUI ata .... belt of boIh Into My new 1Bgi.'ation. InduItrIes far which HACCP 
AlQlIIaIiunI may be enadIId induda those upaallooa proce.slng fntsh juice and the produce 
industry 

The final point is that food pn:!C8IlC1rS 81'8 requirad to produce .. foodS: they must .... 
the safety and whUlasC1R181111SS of foods and ingI8IIa1la they rnardacII.n. Del: IIDIlftIIIIII and 
1II!pIemeIItaIion of good _1iIatiOO pnIttices is good common sense, and _ Jluulied .... 
can prcMde you' upeialiolll will I1I1II economic benefits. The qua., m81111fi181S need to be 
able to demur.sbille those benefilS to mal8g8l1'lel1t, how8ver. 
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SAFETY CONCERNS IN BEVERAGES 
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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 property detennine 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 IJ'IU8t do. 

BEVERAGE TYPES AND POTENTIAL HAZARDS 
BEVERAGE TYPE OF HAZARD 

BIOLOGICAL CHEMICAL PHYSICAL 
Juice (fruit) + +/- +/-
Juice (Vegetable) + +/- +/-
Juice Drinks (Fruit) + +/- +/-
Coffee & Tea - +/- +/-
Milk & Dairy + +/- +/-
Dairy Substitute + +/- +/-
Carbonated (Soda) - + +/-
Bottled waters - +/- +/-
Sports Drinks +/- +/- -
Health Beverages + +/- +/. 
Beer & Wine - +/. +/-
Spirits - - +/-

The biological hazards one must deal with are microbial pathogens. The OdwaIIa 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 events had occurred 
in the past, so there was a historical record of similar problems. One of the barriers to 
adoption of pasteurization was the feeUng that processed juices had fewer nutrients end a 
lower flavor profile. New technologies may be able to overcome that concem. For exampte, 
researchers at Comell have developed a system which utilizes ultraviolet light as en altemative 
to thermal processing. Lefs not dwell on juices alone. Perhaps the largest foodbome ";" 
outbreak in recent years resulted from consumption of milk contaminated with salmonella. The .. 
Jewell Dairy outbreak was apparenlly caused by a breakdown in sanitation operations in the " 
plant 

FOODBORNE ILLNESS FROM JUICE PRODUCTS(2) 
PRODUCT YEAR ORGANISM REFERENCE 
Apple Cider 1922 S. typhi Paquet P, 1923, Rev.d'Hyg.45:165-169 
An",," Cider 1975 S. typhimurium CDC 1975 MMW, Rep.25:87-88 
Anoia Juice 1982 fE. coli 0157H:7 "! Steele et ai, 1982, J. Pediatrics 101:963-965 
Apple Cider 1991 Ecoli 0157:H7 Besser et al 1993, JAMA269: 2217-2220 
Orange Juice 1995 S. hartforr:J CDC, 1995 EPI·AID 95-62 Trip Report 
Apple Juice 1996 Ecoli 0157H:7 Anon., 1996, Food Chem News, Nov 18:37 
Apple Cider 1996 Ecoli 0157H:7 CDC, 1997, MMW Rep.46(1),4-8 

(1) SUSpecIed but not ':0111111110(1 
• Pf1c C! .111 related (2) 19 
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Low acid or ac:icII'Ied be._ages are prOCIslI8d a'Id handled in accordallce will the Ng.1IIiIIicns 
desaibed in 21 CFR Parts 113 a'Id 114. The pot8ntiaI for ..... is nlilimlll in 1heIe procIuds, 
provided opeeilb's acIIent tID the schaduted proc:UIII. For thole prO"8lliV II aplc products 
or considering the use of 8I8ptic systems, it is eIIII1tiaI that the baIIc plilleillias of IUpIk: 
procesling be followed; that is, ...... product into .... COIIIainers in a ............. 
Should you be considering one of the new proca Il'ng sysllaml, such II pulled light, ...,. 
pn!ISSI.I8, UV or otmic heating, the same pl'incillial must be applie d. 

The potential c:hemicaI hazanls that are c:Ited are thole NIIUIIing from inlPftlllll' cli -*'0 of a 1,.. ... 11, wt.eIeby a chemical may gat into a product. \NiIh the heaIIh __ ages and spoIta 
drinks, faikn tID properly COIIIICII and RIOI~tor the blending opeealloilll COI*i .... in the 
addition of 8XIC8I1 ingrediellts, some of which may cause dlsbess in ...,. anaI'IIs. Finally, 
RIfI18fYIber the han:! lesson which PerrIer learned about what happens when IIIIar$ and the 
sysIIIm are not properly noaililailled and monItonId. 

Physical hazards are not someIhing which one norrneIy allOCislu will bevarages.. The 
procesling sy"""'s gar .... ) emnde large malarials which COI*i cause 1IneIS. For ea,,*,,, 
very IiHIe except the product wiI be able tID pass through a plate heat UIChaIV- and ...... 

,
filar. The syringe in the soda inc:ident which a1I8Iad such a !\.lor for Pepsi a few ,... beck 
apII) demoIlStJaled how han:! it would be for such a hazalds tID develop. Pepsi demcIntItt I d 
tID the satisfadioh of the agenc:Ies that fhar8 was AlII) no way for a syringe to gat into the 
product on a high speed line. For those who ant not ra .. iii. will this incid8Il1, 118¥811111 people 
alaged that the) found used syringes in cans of product. The pa .......... were ....., 
proaecuIed for fraud. The potential hazards aIuded tID ant thole from glass. Any opee ..... , 
who packs in glass ahOuId have pragi_ns tID not only minimize glass bnlal ., but to adIhI8 
on-line glass breakage. 

COIIPONENTS OF A SANffATION PROGRAM & FOOD SAFE. f 

The • .a11!pm8llt of WI" standard opeealillg pnlC8dures ant • very good and COI.WllOI1 
sense idea for tilly quaIily PI.-" a'Id for .. food pmcessons. Let's look .. what tome of the 
_II1II parts of • sanIIaIIon proaIatl ahOuId be, how • procesSlit' might devllllf) .... 
p!OgI&mS and why the) are inipCllalit ai_ds 8IIUdng thelYl8l"lUfadl.n of life foods. 

QlMiII .. 1IIJtI s.ntIt.I& .. - One of the crucial parts of.., ...... prOOIam is ell s .... and 
• satitizing. For this part of the SSOP's, WOIIdrV will IUPIlla,. is ...... .., AICOIIW •• 1IdIIl II 

•

'C good d1emIcaI IUPIlliar c:a"I be .. inValliable I'8IOIRII in de\J alapng proaI_'" They c:a"I 
r8COI1l1'11ll1d the proper d._111111 and _IIIizenI, train your sIaI'f tID ... them and help drIIft the 

j WlitI8i1 procecIunIS. They c:a"I tMII'I oIfer acMce on how to denlop lilOI .... ing and .8COId-
Icuping pragi&mS. 

To ..... that cia lning and saNIiziIV opaallolls .. done proped) •• 1OCher idea is tID WOIk 
wiIh the equipment 1II4lPiu them..... Many of 1heIe supplers proWje llailillg on how to 
p!oped) dean IheIr syll8llll. Of COI.I"SI. the best ma_1S tID ..... that your equIpmart is 
properly cleated is tID pwd .SI lOIs that .. easIy deanabIe and _IlIld 10 that fhar8 is 
easy access for daalillg, and that daar*V does not become elildious a'Id odious dIont for 
someone. Most be .... processons uIiIize c:IeIn-in-pIIII S)llnms. TheM 1)1_1S ahOuId 
allow the sysIIIm tID be properly daanec:t and _1IIizad. Be IUI'II that you lUI) undeI_1d your 
sysIIIm. hoWIMIr. Poorly da.1f/Nd VlIIIIIow or tanks may CI .. " problems. If prartI of the 
sysIIIm must be cIeanad-ouMIf-place. make IUI'II that thole I8IpolI • .,1II undeI I net how ID 
boIh dean and assemble the sysIIIm properly. Special C8I9 must be taken for prodIldI which 
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contain pulp. Take care not to forget the plant itself. Listeria is commonly found in processing 
plant environemnts, particularty in dairies. 

Why are cleaning and sanitizing so important? One of the most common means for spreading 
pathogens is through cross-contamination. Failure to property clean and sanitize lines or 
equipment can result in the recontamination of each and every piece 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. 

Preventlve Maintenance· This is one area that is frequently overlooked. Proper 
maintenance can extend equipment life. reduce the costs which incur from breakage and lost 
work time (down time) and assure that safe foods are manufactured. How many of you have 
looked at a piece of equipment and wondered, "Gee, where did that bolt go?" Hopefully, it is 
not in a product somewhere. This, too, 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 help. 
Another area which must not be ignored as part of maintenance is making sure that your , iii 
maintenance crew, be they machanics 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 earlier. is the potential for introducing 
physical hazards to the food. Failure to maintain equipment property may also result in 
chemical contamination. as maintenance people occasionally decide that "if a little lubticent is 
good, moIfJ will be bettet". The "little more" may get Into the food. Processors who use pure­
pak containers must also 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 & Reca'. -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, concerns may be more easily isolated, identified and corrected. IndMdual containers, 
cases and pallets should be coded or contain petlet 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 people who have adopted such systems are very pleased with the results. 

MtInIIgIng Paclulglng ""...".. - 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 turned on during production. Glass packers must take the greatest 
care with their products. As glass does pose a potential physical hazard, glass handling 
proglams 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 
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contamination is gn:uIds for a I8C8I as the manufacIunIrs 01 OIalgina lalmed ...... this 
year. 

,.,.".",."" & ToIltIt FnMfN - It has been well doc:umanted bit a tIqe palcallIage 01 
foodbome ouIbntait \MIle caused by balSfer 01 orgallllllll beMaan the peoflIe and food. ThIs 
can be milimized .by 8I1COI.IIIIJing no make bit requiring, workers to wash Ih8ir hands 
regularly. To do this, h_lIc:luu_hing and .. illizillJ faclitlel muat be con_liana, IDe .1. tt. 
Ploperly supplad and meet the needs of the WOlf( foR:e. OM .. ldwashilllJ faciIIly for 300 
workers is not adaquaIa, II situation which I have lINIn in men than one pIa1t. These fai .... 
should also be dnignad to pra", ... t rac:ot ..... illlltion. ThIs ma.1S waIIIr lIhoUd be d. , d 
wiItI footpadsl. or other m •• IS. ThIn .. SIMJI1If flYllams on the maket today which .1 .., 
wash workars hands for them. AI theY do is insert Ih8ir hands inIo II I.I1it and they .. $pnI)'Id 
wiItI sanitizer. These SIstema .. elJec:tive. easy to usa and apparenlly fWt for the workars. 

Fe« CG",IIoI- The IBafood HACCP regulations spacific:aI)' ... bIt ......... be PI"IIS 
in place to -*'de pesIs. ThIs is not raquirad in the meet and pouIby I"'IIJII rOilS as an SSOP. 
but is addnIssad in Parts 308 and 381. Pest conbol is somaIhiIlIJ which II procunr CIn 
manage on his own or tum to an outside past COilllol or n .. 1IIIJIIIII8I1l agency. To Iaduc:e the 
WOlf( load on staff, an outside agency may be the best bet. They will place traps and mainlallll 

" them. conduct ItIUIina spraying and can offer inslghes into how to make your operallolls .... 
• hospitabte to pesIs and po48Il1ia1 i ..... lation. They can also help de\llap the IIPPI .... 

I'llCllIiloring forms. If an outside &galleY is UIIized, it is always I'8COi1lIII8IIC1ad that • II1II1" of 
your starf ac:company the agent when he WIlts your fac:IIly. ThIs way the proca I. en CIn not 
only gain II beIfar I.I'IdaIsfallding as to what theY ant doing. but racai\l'l immadilll fa llIl8Ck on 
po48Il1ia1 Plobiams. ThIn have bean incidenbI in which mice have dacidad II boIIIe would 
make a nic:a home. 

IfISaCCS. rodanIs and bints may spread paIhogank; bac:IaIta Iwough Ih8ir cIroppings or fI1lm 
COiilfac:t wIIh \hair bodiB I. ConIider the IIy and wI1ara theY .. crIIan found when not in your 
pIa1t. .... KBBping \haSa c:raalLns fI1lm your faclillas will minlmla the po48Il1i111 for aosa­
COiltamillllllion 01 foods. The best way to do this mail ..... 1c:a 01 bullllllIJS and flItU1ds. This 
will help ..... thai past COilllol pIOIJIanlS .. operalilllJ at \hair highest IIMII by daprivfrIIJ 
pesIs of food, waIar and tIarborIIga. It will also assist in c:labllillJ PlogIa.1S. P8t of 
main1llllanca is upgnlding whanaYer possible. lJpgIadaI may inc:Iud8 AllJf8diIlJ dItv&Itays to 
..... bit waI8r drains properly, resurfac:ing floors in the plants to assist in cIa. IliIlJ and 
helping to 81 rMllc:a WOIftar safety or replacing drains so theY oper. Ploperly and do not pose 

.. II poIIIIlIiaI haaIItI or WOIftar safaty risk. 

• ~".."" - Managamalit muat take steps to ..... that III workars .... ijj foods .. 
in good haaIItI. This is somaIhing which Mrltll dIIeclIt to empIa,.. ecU:atiIXI, whk:h II. 
unforIunataIy, somaIhiIlIJ which is ignored III too oItan. Rewan:t ample,. I. when they lit 
managamant know \hay.,. .. Many workars. aspec1r'y houIfias, .. afraid to Fat II 1I_1IIgIt 
know they .,. lick or ir1Ind as they will lose _ day's pay. Let people know that ........ 
other jobs which will not CXIfIIPRII1IiIe food safety. 

E.duc1/llQn tIIId T,.".",. - ThIs point has bean left for last as It is the most inIpc)I'ail in my 
mind. As SSOP's .. c:ommon sanse, so is • colllmilmant to 8I11pkl,.. aducatm. AI 
opeIators should develop prograIllS to ..... that \hair ampIoy8 ......... Id b8IIc GMP'I 
and Plopai'" food ".19. These InliIIliIlJ prograIllS could UI8 Wiaos, Iact!.ns or any other 
mains to get the massage across. Good educ:ation for WOItcers is an inliWb11M1t in the fuILn. 
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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 thet they are 
needed. A wise woman once told me; 

"One trains their dog, but educates II person". 

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

SUMMARY 

We in the food industry are mandated by law to produca safe foods. HACCP is a tool which 
can help achieve thet goal, but HACCP alone is not adequate. Sanitation standartl operating 
procedures (SSOP's) are required prerequisites of the HACCP regulations for the seafood and 
meet & poultry processing industries and should be integral parts of all food or ingredient 
processing or handling operation, however. Sanitation SSOP'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 from management, which is at times ,I. l. 
may be a stumbling block. If management does not support something, it is doomed to failure. ';,J 

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 thet 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 international 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 et the federal. state and IocaJ levels are 
going to have to make a commitment to nHlducating their staff so thet 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 HealthlConsumer 
ProtectionIFood Safety is educating their Inspectors to look et food safety issues when doing 
investigations, and helping operators develop a preventative attitude towards food safety. thet 
is, adoption of HACCP concepts. They want inspectors to get away from the old "Floors, waHs, _.'. 
and ceilings mentalItY'. 

As mentioned, management support is essential for any program to succaed. But let's realize 
thet management is not always the culprit The real culprit is all too often a lack of 
communication or miscommunication. People must understand thet 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 carried out effectively. It must 
flow between states, nations and agencies, and should be open and honest When one looks 
et most problems which occur in the food or any other industry, it may often be distilled down 
to a basiC failure to communicate. 
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The Fresh Juice Company Issues Allergy Alert on Undeclared Allergen in Product Page 10fl 

FDA poses press releases and other notices ofrecalls !rom die finns involwd as a service to 
consumers, die media, and other interested panics. FDA does not eudorse either die product or 

die company. 

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

NEWS RELEASE 

Media Contacts, Dan King 
(863) 288-6815 ext. 49 
Gina Fond 
(770) 493-7030 

The Fmsh Juice Cnrgpsmy Issues AlIC1llY Alert on Undeclared A1kqm in Pmd"fit 

Winter Haven, FL - June 24. 2000 - The Fresh Juice CoiIIj",1)' is voluntarily IA"O'Ilina 
FroojalSaratoga Smoothies because they may COIIIain trace amoun15 ofuodeelared milk aod ea 
proteins which are not in die ingredient statement. People who have an allergy or se"ue 
sensitivity to milk and ea piuteins may nm die risk of serious or lifc..threalu'ing aUeagic reec:tim 
if they COIISIllIJ.e these pmducIs. 

The ProojaISaratoga Smoothies pmducIs are produced in Winter Ravca. Florida and distribuIed 
in retail stores throughout selected areas of die country. 

The product can be identified with an ~y By" dates betw_ SlI~ aod 7112JOO. This alert 
includes Saratoga Smoothies' brands Banana, Mango Pesch. Strawberry Banana, Deny Peadt. 
Raspbeny, and BIactberry. The Frooja beverages affected by this alert include Peach M,... 
Plentiful C. Ginseng Berry. Strawberry Banana, Fruit Sslad and Protein Rapture. 

Customers who have purchased die 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 pmducIs are safe for people without milk or egg piOlein allergies. The Fresh Juice 
Company is issuing this alert in keeping with i15 commilment to provide safe aod heakhy IIItural 
ftuit smonthics. 

This vohmtary recall action is beina taken with die knowledge of die U.s. Food and Drug 
Administration and does not affect any other Fresh Juice or Saratoga products. 

Office ofhblic Affairs 
Hypenext uploaded by !& 2QOO..JUNE.. 28. 
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Santee Dairies, Inc. Issues Alert on Possible Chemical Contamination in 16 oz. Orange .. Page 1 of 1 

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 

Media Contacts: Paul W. Bikowitz 
626-923-3125 

For Immediate Release 

NEWS RELEASE 

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

Industry, CA -lune 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 returoed 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 returo 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 
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THE IMPORTANCE OF PRODUCT 
SPECIFICATIONS 

INTRODUCTION 

Richard F. Stier 
Consulting Food Scientist 

Quality assurance may be defined as; 

" Quality assurance is defined as all encompassing programs including but 
not limited 10 such aspects as quality control, astabIishing ~ 
setting of stendarr:Js, evaluation of incoming matedaIs, development of 
tiacking and coding systems, and adherence 10 Good IIanuIacIuting 
Practices (GMP's), designed 10 ensure 10 an estabfshed __ of 
confidence that the pn:xJucIs am produced. pac/(arged. disItibuI.ed and 
ultimately reach the consumer in a given condition ". 

The key words in this definition am all encompassing and "'pI'lishad degiee of 
confidence. This indicates that quality assurance operations roost cover all 
aspects of a company's quality program and that the individual Puglams makilQ 
up the quality assurance effort be developed with an emphasis on slalistics to 
asst.n the safety and quality of the products, ingradients or pertages being 
manufaclured by the company. 

Quality control, a term all too frequently used in lieu of quality asa.nnce. is, 81 
noted above, only one of the essential elements of in a quality ......-.ce 
program. Quality assurance may be defined as; 

"Scientific evaluation of production pt'8CIices consisting of on- or at.",. 
evaluation of taw materials, packaging matedaIs. in-ptDcess ptOduct and 
finished goods 10 determine adbetence 10 accepted standMJs.· 

.Another element of the overall quality assurance prograili is the de".lopmalt of 
specifications and standards. This is the subject of this partic::uIar discussion. 

WHY SPECIFICATIONS ARE ESSENTIAL 

All food processors must make an effort to develop specificatioIlS for their 
products and for the materials used to manufach.re these prodIlCls. These 
specifrcations are unique and essential elements of load 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 plant meet the needs of the operation. These documents 
also provide a road map for purchasing and the selection of new suppliers. 
Wrthout 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 faw 
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. Our laboratory conducted an investigation on the oil and found that 
the product had a high level 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 patterns resembled that of 
undarprocessing, 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 I 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 reduced. 

DEVELOPMENT OF GOOD SPECIFICATIONS 

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

Used with permission of the author 
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research and development group. When a product is being aeat&d or morifl8d, 
the R&D group not only is charged with developing, changing or cost-reducing 
products, but developing formulae, determining ingredients, a'Id selactillg 
suppliers. Once the formulations have been established, &gIeemera b8tw8en 
suppliers need to be reached, that should include establishing p.wdlBSing 
specifications. 

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

Supplier Input • Most qualified suppliers will provide a bI.Iyer with 8 procb;l 
specification. If a supplier cannot or will not provide a bI.Iyer with a specification 
sheet, that raises what I would call a "RED FLAG." This implies that the supplier 
is really nol in full COilbol of their operations. The specifications sIaled in the 
supplier specification may be used as is or modified by the bI.Iyer. In fact, many 
operations use supplier specifications in their own quality manuals, .ali8I ... 

• re-writing them on their own letterhead. 

• 

Development ifI..House - Many processors or buyers will use develop their own 
specifications. They evaluate existing specifications a1d modify them to ditadly 
meet their needs. Rather than using a specification developed by a supplier, the 
company will create their own specifications on their own IetterllBad This allows 
greater leeway and COiltloi over supplies. It also allows opeiations to solicit 
other suppliers. 

MICROBIOLOGICAL SPECIFICATIONS 

Miaobiological specifications are one of the most important speciflC8lions thai 
an operation should establish. They should be developed using the ptiilciples 
noted above. They are not a guarantee of food safety, however. HACCP is 
used because microbiologists and food safety experts have deI8Illlil8d thai it 
was the best means for assuring the rnanufacb.s'e of safe foods. Miaobioklgical 
testing simply does not assure safety. This was one of the conclusions from the 
National Academy of Science report in 1985 that recald,l8I"Ided the adclrption of 
HACCP and really got the HACCP "ball rolling". 

When developing a mia"o specification, opei8tors need to Ll'ldelsIaIld their 
products, their ingredierD, the process a1d their ma1tets. Ma1y ptOCeslorS 
offer their materials with different grades based on the microbial stalldad. 
Onion and garlic processors might saIect levels of 100,000, 300,000 and 
1,000,000 to designate cfifferant products. Buyers can select what they desire 
and what they wish to pay. In the United States, canned foods are manufactured 
to be 'commercially sterile.· This means that the procb;l is free from 
microorganisms of public health significance and those that will i1IptoGa at 
normal conditions of dislnbution and storage. canned food producers need not 
test their products as the thermal ptocess assures commen:::iaI sterility. 

IJsed will pernri . 41 of the aulhor 
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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 include 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 2S·C or below? These instructions are essential to assure quality and 
safety of the material in question. and to assure proper shelf-life. 

Handling Instructions - The specification should include information related to 
product handling and safely 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 handlers wear a dust mask. 
This should be stated on the specification. Finally. if the ingredient or material is 
one that wilt 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 • 
expected 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 levels or sulfite levels. It 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 bottom 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 a supervisor formally approving the 
document. This signoff format dovetails with the basic principles of HACCP or 
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Copyright Richard F. Stier 1999 

4 



• 

• 

the Hazard Analysis and Critical Control Point system. n assures that the 
document has been property developed and lRIergone the review process. 

A sample form is appended to thiS doaJment There are also _11p181 cI 
product specifications used by proc::essoI'1I in the United States. They may not 
include all allena described above, but they have been foood to be elfective 
documents for the companin who developed them. 

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

SUMMARY 

It is absolutely essential that all manuracturera of foods and ingredieriIs develop 
specifrcations for all their products. It protects )'011 business, )'OIS repulslou 
and products. The specification sheet should include certain basic 81s1118111s. 
These include a heading, handling instructions, storage inSInJdions, 
characteristics and a signoff . 

Used will pennlsslon of tile 8IIIhor 
CopJIIglIt Ricllard F. SIiar 1999 
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OF 
SPECIFICATIONS & 

STANDARDS 
Richard F. Stier 

Consultirlg Food Scientist 

QUALITY ASSURANCE 

QUALITY CONTROL 

Scientific evaluation of produeIion praeti= 
ocnsisling of on- or at·line evaluation of 
raw materials. ~ materials, in­
process products and !inisbed goods to 
determine a~ to accepIed .tandanI •. 

• 

J 



• 

• 

STANDARDS _ SPECIFICA nONS 

+ SImJard - JloIabIiobed by iDduIIIJy..-
POi_ ElcampJes_ ........ of 
ldeolily for)lll:l<llW..-Gnde ........ e..-
F_Foods (EU mI USA) a. SImlIrd 
Methods for ADaIysis (BAM. AOAC) 

GRADE STANDARDS . _!l' ! do. 
_~us 

s-IonIs""'­.--........ -...... -

MICROBIOLOGICAL 
STANDARDS 

+ "TIle""""'" mllypaoflllic:roca ......... 
~in..-oo.food ................. 10 
judge the IIlic:rtJOOIogicai .rety mI quaIily 
of dud proclucI:" 

s.-t cl PfttI-. "Fa 

-.~. --e 
2 

,e' 



STANDARDS IN EGYPT? 

+ Industry WI develop sud! -. + Industry __ , may be 

m"", _8""1 _ 
_ en! 

• MMI<:eI drivoo 
+ Means fur bringing operations 

wilhlh in_l<>getbcr 

WHY SPECS ARE IMPORTANT 

+ Food IIIfeIy &. quality 
• Meet _ of operati .... 

• Rood _ for pun:/tasin& 

'* ~quality...t 
safety of operations 

+ Means fur doing_ 

+ c... ... ioduslryIJ:ova_. _d! 

DEVEWPMENT OF SPECS 

+R&D~ .. port 
of Jlnlduct development 
-input 
Supplier input 

+ In.Houoe 

• 

• 

3 



• 

• 

MICROBIOLOGICAL SPECS 
• _pall_of ..... ... 
• _Iol ......... ......... -.u.. __ of 

.oIyais:_a_ 
.~aI"'_ 
...... _aiml"ofp_i_ ..... '1 

.... 5 

• ToIklO_""'" 
+ BE RI!tUJSTlCIII//lIII 

MICRO SPECS & 
FOOD SAFETY 

+ 1985 NASRqxlrtsaid 1hII~ 
sompling will DOI_ food safely 

+ Focus on HACCP 

• 0rigi00I """",jure lilnRid" ~iIb 

~~._b@ 

HOW TO CHECK? 
+ NIluitaiq 
+ SompIilll Plan - A "' ...................... 

1IIIbic:h ............. 1IIe dIIIIIbcr of IIIIIdom 
IIImplnnils to be coli 1,:1 &an. lot of 
food mlllle criIeria 1IIIbic:h decide 1IbedJer 
it is IIOCI!JIII!d or rejccIed . ....... __ ... -®' 

4 



SPECIFICATION FORMS 

+Hoadinj! 

+ Product name.t. description 
+ Slofage instructions 

+ Handling instructions 

+ Product cbonocteristics - CboracteriSl!@'e, 
val .... and test method 

+ Signotf &. review 

IMPORTANCE OF TEST 
METHODS 

SAMPLE SPECIFICATION 

APPLE JUICE CONCENI'RATE 

+ SPC-SOO 
+Y_·500 
+ MoId-20 
+ Brix, 'JOO 

+ Weigbtpo.-GaIloo .1l.l3 e 
• pH-3's-4,S 
+ r_table A<:idity - 90% minim.., @620 

1raDsmittlDCe at 11.5 brix 

• 

• 

1 



• 

• 

SAMPLE SPECIFICATION 

JUICE IN GLASS 
.~C·"m;J __ 
• 1'10 __ , - .,paIJIio ...... -s -s 

cr __ I0_"'_ Ii .... ., ---... • BlARaIio·IIlO·20JI 
+ Brix·I2.6 ·12& 
+ Acidi'Y·0.63· 0_71 
+ FiII·40lIuid_ 

KNOW YOUR MARKET 

• Tboy ... UIao ... obI ,..., _10-

SUMMARY 
....... _r.r ............ 
• Dr. • .. .....,.c '$ 

.-_ ........ i r. 
+ SliCl$4\ _, '. tools ._ ............... ........,._. 
, iJOiw.--.. ......... , .. 1 -@I-......,r 

._ .. ...:iIy 

+ moWJ:OURI'IlODUC7SJ/II1I _ 

6 

,.{ 



cac-S!J7 
7/" REV. 

CASTLE & COOKE, INC. ftj0077h/ 

Finished Product Specifications 

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

DAm: 3113/87 

ISSIIJt: 1 

ACCEPTAlICE TEST T.P. NO. 

'PAGE 1 of 3 

FORMULl BO.: 335, 336, 33 

SIIl'EISEDES: New 

STANDARDS" TOLERAlICES 

Net Content 20.28 pIA: 40 fl. oz., 1242 grams minimu 

P/A-QR: 40 fl. oz., 1242 grams minimu 

p/A-GF: 40 fl. oz •• 1239 gr ...... minimUl 

]Irix Value 2.1 piA: 12.6-12.8 
p/A-QR: 12.6-12.8 

P/A-GF: 12.0-11.2 

Acid 1.1 piA: 0.63-0.71 II 
P/A-QRI 0.63-0.77 

P/A-GF: 0.65-0.81 

'h.-ix/Acid Ratio 2.4 pIA: 18.0-20.0 
p/A-QR: 16.5-20.0 

p/A-GF: 15.0-18.5 

VacCUUIII 22.2 20 inches minimum 

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

Formulator: Quality Assurance: Technical Mgr.: BAD: 



CASTLE I. COOKE. INC. 
FInIaIIed Product 8pecHIc.tIona 

allu Dole Pineapple, pi .. apple-Oraop, .... 
Pioeapple-Grapefruit in Gla •• 

DUB: 3/13/87 

ISSIE: 1 

ftjOO'17h/ 

• .. 2.f 1 

....... : ... 
ACCBPTAllCE UST T.P. 110. STA1IDA1IIS • TOUtIWlCES 

Mcorbic Acid 3.30.003. Pre Pa.teuri.ation: Hi~ 
(Vit_i. C) 55 .. /100 &1'.... Poat peeteuri.atiOD: 

Free Supe'Qlle" Pulp 16.5 111-14% 

Color 

P/A-GI.: 'fell_raop 

... 1'/1."-: 'fellow 
~------------------------~~--------~--~-All joice« free of brownbh ea .... lhetl 

color. 

I 

• 

I 
Teehaicd 11&1'.: 16»: 

Foraulator: 
Quality AI.urenee: 



• 

• 
• 

C6C-DlI7 
7/B£i REV. CASTLE & COOKE, INC. ftj0077h 

Flnllhed Product SpeclflcatloRi 

~ BIlE: Dole Pineapple, Pineapple-orange, and l'AQIt 3 of 3 
pineapple-Grapefruit in Glass 

DATJ:: 3/13/87 

ISSUE: ·1 

ACCI!.PTANCI!. TEST T.P. NO. 

POIMDL& BO.: 335, 336, 3: 

SUPEIllEIlES: Rew 

ST.AliDARDS & TOLERANCES 

Fla.rorjOdor 5.1 & 7.1 pIA: Characteristics of mature 

pineapple. 

pIA-OR: Characteristics of mature 

orange and pineapple. 

P/A-GF: Chacteristic8 of mature 

grapefruit and pineapple. 

All juices are fresh, fruity, and 

succulent - no burnt, oxidized, dIIP 
other objectionable flavors or aroma. 

Hicrobiological: 

Acid Tolerant 24.29 commercially Sterile 

Yeast 24.1 Commercially Sterile 

Hold 24.1 Commercially Sterile 

PEIIFOlIIlMJIai PIOCZDUIIE 

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

1fIOII Apple JIIir:a ea. ...... II .... 1Ced tam II'" '111,..7 . IIt.*'1" RIll O"*.~ 
.-.ID ....... eta ............ cDarMllub I d ..... tuIl. lbIIGIII ... " 
... til ndlildlliiid ID .... CIIdIdr d quBIly. The fIIUCbi COl"'·. no .... ..... 
.... GDIarI. .. auMlllia. ..... ru ..... III r ,. 
Gllllnn-

, 
.. va .......... 
'1111 7 , .. AcIdly: 

.... ••• ... TallOIIRI 
TalllPIIIa: 
v-t: 
MaId: 

"'U' .. 

1010,1· 

11.21 IIalS:1011g} 

CUIID ..11 ............ 11.5 MO 
.. ..CJDID 1.10""" (as .... 10 MO 

u-u , .. 

II05I1i'1inunOl2Dnm.' .... II:. 
.. ,UMc .. 

WIIIr .......... UIIM...., .... 
0.115111 " ....... GO ........... .. 

10 N1U mB ......... 11.5 '*. 

tClftAppll .... ec. ... ... 

lBItn"1'lll 

1 

2 

I 

10 

ZI 

11 

UgIIIOrI meIIII .... 5 gIIIOrI pllllicplill •• ..,.. • II 

IWU I d 

• u ..... ......."..,...., 71 ...... 1 ................. lid""" . Fli. -IIIG'.'" fill 1''' *,,. , ;PIC' 'Ill MIl ....... err ......... fIDOII 
•• 1 n '14P •• .., ..... ..,_...,.= ... 
.......... M.7. 

-,. ...... ' ....... 
JIll .... ...".. .w r d ",_VIA 'I'.' .... ~ .......... 
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General Product Specification 

100% Cloudy Apple J-. Con«*ltrati 
(AP1055) .. 

101M CIaudy AppIIt .IuD eonc. ...... _tOed tom ..... PIlI eli • ."r. •. ThIs "'~. 
c:Ioudy"'" 1IppIe)ilce cell ........ IIIIX II ud to rataIn the ~ tIavar. calor and flUlilII8U 
of .. whale fruit. It Is PH. I I ..... dMd to 8I'IIUAI c:onIInuIty of quaIIy. The praduc:t contains no 
Idded IUgiII'8. GGIons. PI J II rvatiueI, or aIher foNIgn maleriall. . 

CATEGQRY 

BIIx: 

MigM pa:pIIan: 

11111 ". AcIiIly. 

pH: 

Pulp: 

l..iIbdIag: 

PlckIGl'I9: 

"age. ---

1.84"(4.51" 

0.20 to 0.40 wtIwt. MIlle at 1 U Irbc) 
0.15 flO 1 JiG wtIwt (_ MalIc at 43 BIlle) 

·32-4.0 

0. .. "'num. voWWII011.5 BrIx 

88 -140 qIIc:IE. 8elving CD 11.5 8IiJC 

10ft CIaudr AppII Ju1IzCut ..... 

IESIMEIHOQ 

1 

2 

2 

36 

12 

32 
33 
33 

SO plan liliiii dn.ms, 5 galen pIIIIdc .... or _ .peeIed. 

Ftwan 

A i 

1 ... ceIIiCiiill .. _. 43 brix + 3.21 perfs WIlIer to 11.5 Brilc by voIi.Ine 

SIIIIIdIIIIdt til iIrnfIly 1IIId,." ......... tor CXII'IIUIINIrfll'O(lllt:Cs ... "" toIt ~ til"", t:tJIft:IInef 

TIHIprodut:tflhal be ~ PftICIf •• c( ,... .. IIQIII( andtIB/NMlditl aocotdaoIlCf VIIiIh cunanlgood 
~ (JI1I:ficN lIJdundtllllliel fIMIIIrt~ 

1 ... T.......... P ntDMllan 
_ .... -."-.VJaI •• 1 .... U8o\ 

Ti .. ",.. .... _ - .. ~. ,. __ ~ 

• 

• 



• 

• 

lD. 914118111874 PAGE • 

1on..llfIIll" ...... eaac ... s 

(88tOO2) 

,. a • ..." .... Crat ....... IIIin1d11C1d hill.,.., 1101 11.1" 'I. II .rioolD'" lie 
............. CCIIDr ........... d ......... 1NI .......... II .-tjn 
... dIzad ID .... ......., d quaIly. 1he PftICl.d ....... no ZlIIded ..... IICid, daIdrI. 
poll ..... or"'" .• 111111 l1li. 

WIW.PII'~ 

111 ? bIa AcirJIIy. 

n • m..-r 

1 .... III (4.11111) 

UlID 1.21 ...... CIIIc: at 10 IIItIO 
Z.47IDUlwN .. cato .... 

U-u 
31M rininuft .arnm_ .. _. x . 
o,' ........ __ .ar ..... 
1'o-2JllallDalS2OM3Ihn 

1005 ... 1'"1 .... 0. ..... 

Acaa. 

1 

2 

2 

• , 

...... .,...,..,I11III P P 111It.,.., .... pra .......... 11 u tAl ., .... '-. 
u.ptfJII/If:I ... ,.,., .. ,.. rt,.? 0 nt ......... .,ilMi .............. gaad 1IIIIrI"''''''" r .., .............. ,= •• 
........... I 

II' 



ID. 914681611174 PAGE 7 

General Producl Spec:lftcation 

100% CUItivMed 11118ben'Y JUICe eonc.ntrate 
(BU13S8) . 

100% CUllvaflld Bh-Iwry JuIce Conce"tI_ Is produced from quality culll"atact blueberries 10 
retain !he cherac:IIrIsIIc ftavor. color and fnIIh,.. d the whole tuIt. lhIl COIICi .. b •• Is prcxl8SS 

sIandardizIId to ensure oonIInUty d quality. The product c:onlailll no added sugars. acid. ~Ol&. 
~. Of' aItW' rar.ign mal4lriIIIs. 

TIl laLla AdIay: 

.... 1lI+ ... T8ItCClunll 

pM'trT1718 

15:t.5 

10 ..... (4 .... ' 

0.50 10 1.M wtMt (iii CitIIc at 10 Me) 
3.2510 8.70 wtIWt (_ CitrIc: at es BrIx) 

2.8-3.4 . 

3ft IIIIninuIG 820nm •• 1rMIInIIIanca 

0.4 mi1inum. 52IInm, ..... bailCe 
1.4 miniTun·l1IIIO. ~ 

TaIIII PlaIa: 500 aug.n ,.. 
VfIeIt 500 a=\J9wn nax 
Mold: 20 a=tJfgIwn nax 

100% CuIIMIted BUberry Juice CoIIC8I ...... 

TEST Mrnf(QQ 

1 

2 

2 

8 

7 

32 
33 
33 

52 gIIon metal drums. 51iB1On _lie piIiI& or as spec:IIIecI. 

r=raz.. 

SlIpping: 

RecXIi JatIIuIIon: 1 pert COIlcenbalw + 7.23 paI1s wew to 10 BrIx by volume 

tiel/dada ofldMlyand,.., hI __ ."...,..,~ M\' fit .. te4IPOI !:Syofllle CUSIorIH!,'. 
7Iie ptDdut:IlIhBI be ",.,...,t.1II DC •• Ad, p«bQed. entI deIvetetIlrr ~ with CUt18III goad 
~ p"d·; • .rdlltlderltfd __ QQIIt/I/Jon& 

• 



• 

• 

ID, 9148BISS7. 

1acr5 WIld Blueblny Juice COftC8Ilbatlt 
(1U1.,) 

1'" WId ..... " JuIae CGIat ... Ii 1'" ........ caw ........ cI WId .... 
• I.M .... lIIiI WIll< ..... II POI ' ·_"w ..... GIIIIIinuIIy cI quilty, 1. 
pocMlWII. r Irs no addId ...... _ colin. PRIll iIIIIVIII. CII' at. III ,', ; F rt § 7 

'f; we,.,pIan: 
111 2 ' .. AcIcIIr. 

... '."· .... T.CCUIII 

1S,:!G.5 

10:11"(4_" 

0. .. tD '.WIIfIII (II Cldcll 108rilO 
3JIItD 7,ao ..... (II CIrIc .1I51ri11 

2.1-1,4 

...... In ...... a." .. 
0.5-1.1 .......... .. 
1,5 - 2.51111D •• 11'111_ 

TCIIIII f'IIII;t; _ Cf'UIIIIwR-
Y-= -CAJIIaIa._ 
MaId: 20~_ 

.......... 
§ 

" 

1 

2 

2 

• ., 

31 
31 
31 

52 pion 1IFII7JII ..... Spllall ....... Of. "-.11' 
Fnan 

fI I 

1'*'_ ...... + 7,23 ......... 10 101IrIxbr __ 

1111 , .. ,.,.....,. .. ...., s r 11111''''_3&111111 ____ 114 .,.,tf .. aLI. _ . 
."." ............ _ ,11"11" C.'., t.,., M .... it ICQIIl'IIIia ..... ...., grioc 
is ' , ..................... )_ ",. 

....... ..-... 
....~..,·r .. ..... ........... '-' .. " ... --

... " _eM 1 __ ..... ~ .. ,. •• JI 

PAGE B 
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10. S14SB1SIiI?4 PAGE S 

Gelleral Produd SpedfIcMIon 

'OK Red R ..... .,., Juiu tonaentratl 
(RR1002) . 

101* Red Reel"""' .u. eo. ..... lrate Is pnMb:ed tun tnC miAO quaIlJ Red R ... :toell~ 10 
I8Iain !he c:hIracferistic 1Mr. color and tiaIIm all of the .,. fNI. 1M product ill ~ 
... dir.ed tc. ..... conIinuIly of quality. The PIOcILKt contains no lidded ....... EkI. ccIon;, 
PlIIII'V'IIiAII. or aIher b ... ml •• 1i III 

aIct~1I TIIICCIM 

.,to.s 

10 ..... (4.81 ... 

1.01 -1.78 wtfwt (Iii CIIric 1111.2 ...., 
7.1 -12.8 wtIwt (at CIIric 11185 BIfII) 

3.0-U 
.. 

.tOM. ntimumel2llnm .. ............. 

O.1Sntimum ellOnm .......... . 
1.0 "**'-' .. 1It 52OI43Onm 

TatII PIIdI: 100 CF\Jltl'lnlIIIMIC 
Y...t 100 CFUVIm IIIIIk 
MaId: 20 CFUItNm rna 

LiIbr6 ... 1" Red R"Ifl'*ty Jufce Cot ... ... 

1 

2 

2 

8 

7 

32 
33 
33 

PM ......... 52 gallon mIIt/III cNns. & gallon ....... CI"" apeciIIId. 

• 

A • 
Pl, • 

lIMdIrIfIraf .... ..,,..., r P _b'callll _____ lIIlCIIIItlllPal'r.."afIleCUSbllef 
DIe ptJldJ«'" be /WIIII'IC( PI a : d III" ~ ., deIMIntfIln ICCOIdIIIlCf """ CUmJfIt fIOOt1 
II.: ....... ,. .... .., IIItIIII'IIfIt:IIMIIryCXlll6I1. 

_II111II ..... 
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• 

• 

• 

''''' .... lIIny ....... COnh'. ,. 
. (ST10110) . 

, •• U..., ...... o. ................... 1111111_...-,,.. .... £ ':!1. 
IIIIIn .. daa:llilillc .... , aaIar ... ...... fill .. ........ Thill........ ~ II 
.......... .., .... cae.a, fill....,. lhellfDdud wllliila no IddId ......... c:iDkjas. 
lIu.,. ...... arOlhW_lignrall rn 

_!u 
1 ..... (4.11 .. 

0. .. -1lIIf ..... C-CM: .. I. 
1.11-7.0I ..... C-CM: ... _ 

l.2-U ..... , ............. -
11.01 .. 61 n ............ . 
UmTnlnun .... ."..... 

........ 4TeIlCcullll 
TclflllPIIIit: !DD~=_ 
VeIIIII: !DDa:var-_ 
MaId: 2D~_ 

I t Rig: ,.as .... I' ..... C."*"'''!' 

1 

2 

z 

• 
7 

• 31 
31 

ISZ geIan -dnIInI. ' .... .-..: "'Gr. spa ~'I f 

--L" 
••• n • 
A ... S~ 1.w __ k+ ....... WIIltr.., ........... . 

.. I •• ,.at......., ......... I filii I ~1111 I 1£,11' * ......... 1 n,·d.u .... ; 
n.jiIIII I., ...... ,.., •• pm. ,,.'. ,_ I •• "".... .... ...... .... 
• aldl' Ji.jlil •• ..., ...... 11 , ,_ z 

........ '.11.., 

_..:t!l'h ..... :. p~. 2'\111 .. 
TS;P ,.1. ___ S2,,.. __ I. 



t w ....... _ .. - - .... _ .... , .. "_ ...... -......... "'., ft ................ o"" ... PAGE 11 

General Product Specillcation 

100lJC.ltrawbeny Juice Conu.nil_ 
(ST1002) 

1DDft a_belly .... CGlIUiII .... II ......... fftIm proc IIIIII....-v jlDltOCk ..... ~ to 
..... lie chaladeliIUo 1IIMIr. calor and 1'I1IItInMI d the whole fruit. lhiI paduct is ~ 
__ cIIzed to tIIIIMH c::onIInuily of quaIily. lba poduct CiOI'UinI no added 1UplI. acid. c:OICIr'S. 
PIE sMIIMII. arClltwbwign mill isII. 

CATEGORY 

Brtx: 

WIIiWIt per gsIoft: 

lIIIlIIIIIIe AdcIti: 

50:!: 0.1 

1G.21 .. foU5 kg) 

0.40·0.10 wtIWI C-CIIrIc WI 8 BrtIO 
2.50 - s.eo wtIWI (_ CIIIIc WI 50 BrIx) 

3.2-4.0 

6OI)f, .... ~. 82Ilnni _ .... ,. ... 

0.101ltimumOI2Clnn .. ~ 
0.1 minimI.m I'IIio • 52OI43Onm 

~ .. TIIIlCol.lll1l . 
Talal PInIu: 100 CFU9Im 111M 
YIIaII: 500 CfUItIrwn max 
MaId: 20 CFUIgram max 

let Mig'! 100w, s.s • ..., JIIce Ccr ...... ~ 

1 

2 

2 

8 

7 

32 
33 
33 

50 gsIIan IIIIIIII dnInt, 5 gsIIon pIdIc psIIs or .. apedIIsd. 

SIal. 

~ 

RecoII5IiIuIIon: 

Fnmsil 

1 PIll COIIUiII"'. + M ..... water to a Brix by VQIume 

SII_1fI dilllnfll¥.,.,IIIbtI I r .... b'~pmdut:I:t ......... ~d",.~ 
J7Je (IIfIduGt." be ~ (llCe.I"l( ptCIIagtd. and dtIIfAiN ill ~.." cmrentgood 
JIIIIIIIiIc:II ring PfiiJi;cl$ tIIId UIIdIIr .tfrt:t .""." IXlfIIiIton.s. 

T_'hIt.Inc.· ••••• ~ 
_IM-._.w;.tt>tat . , .... IlIA 

TI'I, flli ..... ........ , ...... Fa ... .,....,. 

• 

\ \~ 
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New Technologies 
for Juice Processing 

Joe Marcy 
Vtrginia Tech 

AlEB 

New Technologies for Juice 
Processing 

.• Nfi'~ lOr pIOduct safety 

• Nfi' opporII.nIies lOr wille I tided 
. • Proce II'IQ and ~ .. often 

linked 

• Many tec:ImeIogies are beil1.l evaIuaIed 
and some being _ialzed 

New Technologies for Juice 
Processing 

• Proc! II which might be of use: 
- UllRrui llellight ----1JIIra.Iligh "-'t 
- CIubon IJiaxidot 
- Ateptic,.c C II tina 

I 

\11 



New Technologies for Juice 
Processing 

• FDA require. 5 log ,edtM:tion of pertinent 
pathogen in pesleurized juil:u 

• OIganie acids do have a lefhal effecl on juice 
pelhogens. L. monocytogenos ill kiUed in 
apple juice 

" • E. coli 0157:H7 haa grealer _I in 
acidified juice !han slendard growth media 

• Organic acid have a distinct affect on flavor 

New Technologies for Juice 
Processing 

• W light has proven efIect on 
microOlganisms 

• Maximum effect is 260-265 nm 
• The antimicrobial effect of UV light is 

on the nucleic acids 
• Surface microbial counts on mackerel 

reduced by 2-3 logs with 300 mWsicrn2 

New Technologies for Juice 
Processing 

• UV light has been used to reduce E. coli 
0157:H7 in apple Juice. 

• A reduction of 3.81 logs was seen with 
a dose 019,402 to 61,005 uWsicrri2 

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

• 

• 

2 
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• 

New Technologies for Juice 
Processing 

. • UIIra-H~h Pressure (UHP) Is being 
cammeroial used in the US and Japan . 

• It oII'efs the advanIage of havI~ 
achieved a 5 log reduction wIhout 
II1ermaI proc as sing 

New Technologies for Juice 
Processing 

New Technologies for Juice 
Processing 

• UHP AdII_1Iagee: 

- Low '"', .......... deIIIucIIan "" IIfIOIIIIIII 01111' __ wiIhoi.C .... , ... .,II1II_ 
it ... " I I food.....,. .. iihIIf ... 

-110 ... "-(1101 ......... " h,dIc:I) ... -- 110 _p ...... cIIiIIVe "" pI1IIM:I-low ..., .......... ,.' ........... 

3 



New Technologies for Juice 
Processing 

• UHP advantages: 
- Pre$&lK8 transmission is instantaneous 

and uniform 
-Inactivation mechanism is p ..... ..,.., based­

low energy pr",*",. no formalion of new 
chemical compounds 

- No disruption of covakInt bond&- ftavor and 
nutriontion maintained 

New Technologies for Juice 
Processing 

• .. _ _ 210 ---

• 

• 
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New Technologies for Juice 
Processing 

New Technologies for Juice 
Processing 

New Technologies for Juice 
Processing 

• Join! veri:ure wIItIlJniYeIdy of FIoIida 
and /IJr Uquide ha Rl8UIleclIn _ 
method to get 5 log reduction wIIh CO:z 

5 
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New Technologies for Juice 
Processing 

• Aseptic processing and packaging Is 
now available with many new package 
opportunities 

• Barrier properties of plastics has 
improved to make Juice packaging 
possible 

. ; • Consumers are demanding more 
convenient package designs 

Aseptic Packaging Systems 

• Metal cans 
• Brick style paperboard 

• Plastic cups! bawls 
• Bag-In-Box 
• Pouches 

• Bottles 

Aseptic Metal Can Systems 

• • Dole Aseptic 
-550' F Steam heals 08 .... Ie 435 F 
-Can sizes 1rom 4.5 Ie 96ft. Oz. 
- FIRing speeds 1i'om 30 Ie 450 cpm 
- ApproxlmaltJly 41 system. In the USA 

• 

6 
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Brick Style Aseptic Systems 

• Stetilized will 1ia02 
• Can be Roe SIockCl!!l!!s!~ 

_-_��_­

Fuji Srhema!jc: 

Brick Style Aseptic Systems 

7 



Brick Style Aseptic Systems 

• Tetra Pak 

.Combibloc 

• Fuji- Evergreen 

• Evergreen SA 

Plastic Cup Aseptic Fillers and 
Their Sterilization Methods 

• Benco (H202) 
• Bosch (H202) 
• Erca (Conoffast) (Sterile delamination) 

• Hassia (2950 F Steam and Air) 

• Purity (H202) 
• Metal Box (H202) 

Plastic Cup Aseptic Fillers 

• Bosch 
- Fonn-FiI~SeaI Servac 78AS 
-1440 cpm or 1680 (creamers) 

• 

• 
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Pouch Aseptic Fillers 

Pouch Aseptic Fillers 

. • Packaging MateIIaIIl sterilIZed by H202 
• MacI1ineIy sterilIZed by steam 

• Fill voIl.I1Ifi from 3 oz. 10 611en1 
.1iIe speecI8 up 10 120 bIVII minuIe 

Pouch Aseptic Fillers 

9 



Bag-In-Box Aseptic Fillers 

• Scholle 

• Liqui-Box 
• Fran Rica 
.Astepo 
.In!asept 

• Rossi-Calelli 

Bag-In-Box Aseptic Fillers 

• Packaging sterilized off-lIne with gamma 
Irradiation 

• Sizes range from 1 gaHon to 300 gallons 
• Aseptic Drums are also filled with this 

type of equipment (55 gaMon) 

Bag-In-Box Aseptic Fillers 

Aseptic Drum Filler 

• 

• 
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Aseptic Bottle Fillers 

.~ 

• EPSI 
• • KftII.a 
.• KHS 
. . ",-"" 

• ReIlly 

• SIork 
• rein! ""'" c-.. 
• TucheetlDln 

Aseptic Bottle Fillers 

• Variely of bottle mateIiaIs 
• SteIiizaIion by H202, 0X0n1a, PaIaceIic 

acid, sterile I'oIming or steam 
. • Fastest growing 8edion of aepIic Iller 

naket 

• Aseptic alows lighlef WIIighI boIIIes 

Aseptic Bottle Fillers 

II 



_ aseptic bottle 
fill .... ~Iiud wid! 
Oxool. 

Aseptic Bottle Fillers 

• BotUes can be preformed or made just 
prior to fiRing 

Aseptic Bottle Fillers 

• Sterility is maintained during forming for 
Rommelag. Stork Amsterdam 

• 
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FDA Consumer: Critical Conttols fur Juice Safety 

U.s. Jl'ood UtI Dna Adlllilriltradoa 
J1'DA CoaIIUDeI' 
Septeaber- October 1m. reriled May 1999 

Critical Controls for Juice Safety 

Pap I of4 

Fresh squee7Jed 0llIIIP juice. SparldiDg apple cider. All-veptable codctaU. Americ:us ...... tbIIir 
thirst with these aDd othec fiuit aDd vegetable juices, aDd the vat majority of thole juices are DOt 
ooIy heIIIthy but safe.. Very nueIy, however, juice ClIIIIum dat!;g oua. 

Such was the 1996 case of a 16-JDODtb.oId child in Colorado who died ofhe8rt danwae _ kidoey 
fiIiIure after drinking c:ontallljrMfed apple juice. In another 1996 case iDvoIvin& co, .......... 1ppIe 
juice, 3 II2-year-old Amanda Belman ofCbiclao was hospitaJi7l!d fur 24 days. In bodl CIa, the 
apple juice was ,~ _ the culprit was E. coli 0I57:H1, the same miaobe tbat· ••• wI 
the lives offour cbildreo during a 1993 outbreak ftom uncIcmxIted ~. 

TIIis strain ofE. coli. according to the D8IioaaI Cemen fbrDiseue ControI_ Pnlu "iaD. is_ 
most worrisome food-n:lated threat to public beaIth. UDIike othec foocI..borDe,.,...\& IS, E. coli 
0I57:H7 baa 110 matJin fbr error. It tabs ooIy a mieroacopic amount to cause 1Ilrious ... or 
even desdL In tKt, ax: esrin'vda tbat E. coli 0157:117 bacteria are lespolllible fur at leal 
20,000 eases of IICMiR: food..bome iIIneu in the l1lIitecI States esc:h year. 

Re ..... nae certain food poisoning outbreaks haw beea traced to fi'eIIb juices tbat Mre DOt 
puteurized or otherwise processed to efilliMle barmtbl bacteria, the Food - Drug 
AdminisI:ratioI proposed in AprillllllSlIl'll to reduce _ risk ofiJloess ftom eIi_ae .ni,. 
microbes in unpasteurized fiuit aud vegelabie juices. 

HAeeP-A Tried UtlTnIe Meuan 

Traditionally, in""stJy and rqpdatool haw depeaded on spot<:bedrs of ...... dilc:baias 
estabIishmtidS aud nmdom sampling of final products to en8I.IIe safe 1bods. While these inspectiollS 
provide a geoeraI picture of am""'""",,*, at the time,. little is known about conditions 'bdbre _ 
after the iIIIpoctions. as well as beyond the fic:iIity, wbich ClIII aD haw a beariDa on _ sa&:ty of the 
fini h II product. 

A 1997 study by FDA's Cent« fbr Food Safety and Applied Nutrition found that while 
COIdamjuatioo of juice products most IibIy occurs during the srowinI and haruatiIJg of_nrw 
product, it may occur at any poinI between the on:bard _ the tahle. ThelefoIe, FDA's popoaed 
regulations wiD require juice poce ssors to implement a Hazard AnaIytis and CriIicaI Control Poiat 
(HACCP) plan that addresses aD poinIs of production 

HACCP is a sc:ience-based system dniped to prevent, reduce or efilljuate hazards in food 
producIs through appropriate controls during producdon _ proc e I ' ... Key components of_ 
system indude: 

• ideDfilYing potential problems that could cause food to be UIIIIfe to ell 
• establisbing aud monitming tarseted control poinIs to mjujujlA! such poblems 

bttp://vm.c:fiJan.fiJa.gov/-dmslfiljuic:e.html 07/16/'2000 
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• documenting the results. 

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

·Since 1973, there have been no reposted cases of botulism in foods processed under FDA's low­
acid canned foods regulations, which is based on the HACCP printiple, II says She1lee 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 SUlll!!WV of 
the 1997 study is available on the FDA Website. 

Wal'lling 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 warning label must be visible on the information panel or on the principal display panel of the 
container's label and must read: ·W ARNING: This product has not been pasteurized and, 
therefore, may contain harmful bacteria that can cause serious illness in children, the elderly, and • 
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 offresh 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 5-108 reduction. In consideration of these requests 
and the confusion among juice manufacturers as to how FDA expects the S-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 
concerns. 

First, the agency announced in the Oct. 28, 1998, Federal Register two technical acientific 
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 
warning label final rule. 

What Can Consumen Do in the Meantime! 

FDA urges high-risk individuals--children, the elderly, and those with weakened immune 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 stiI\ 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 

-.-..../1""" "r.,,," frl" anv/-dmslfdiuice.htrnI 07/l6/2000 
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produc:t. Anothec choice is to bring the juice to a boil to kiD any possible hanuIal bIc::teria. 

The ageocy also advises consumers to be aware of the tbIIowius JjiiIJItomi ,,,H •.• H" .I.~ 
with food poisoDing: diarrhea, abdomioal pain. cnmpiII& vomitin& fiMlr,meI hldlche IfJUU 
have any of these symptoms, you should cootaet your physician immediately. 

New cbal1enges arising ftom the growiDs aim of the food industry mel the chnity ofpClidllcas 
and processes have prompted FDA to consider requiriDg HACCP Al'datiou u a It!!!MIard 
tIJrouabout IDICb of the remaining U.S. food supply. If adopted, the rewdations wwId COYerhotb 
domestic mel imported fboda . 

• Any poc:ess that helps eliminate Cl()!II".juatjOll in our food mel bevera&a is a pclIitive sip. • ..,. 
Adam Berman. who also said his dausbter Amanda, now S, is recoIIllllina weD hm her iIIDea "I'd 
like to think that there is DO way we wwId furego or COOipIomise any precautioos II'OC II Y to 
ensure sam fboda. • 

To Pasteurize or Not to Pasteurize 

FDA is aware of the significant baIefita ofpastcuriDDgjuice, u well u the ,.. .. 1CIIIIe 

pi oe essll1I cbooIe not to do so. Puteurization is the poe lSI ofbelt-bellins liquid or IIIIJIi.IiquicI 
fboda to a tempelature fur a designated period suftident to destroy certain discue or fbod.. 
apoiIIse bacteria. In the United States. 98 perceIIt of aIIftuit mel VV"ahie juices lie pIIIIeUrizecl 
Still, ICIIIIe piOcessors beIieYe that pasteurization alters the flavor of a product mel d 1& adell ill 
nutritioIIIl value. 

The CeoIer fur Food Safety mel Applied NutritioD found in its pelj",jnl'Y IIudy dIIt 1"'-" __ 
juices IICCOUIIted fur 16 perceIIt of conIl!I!iuldilJD cues leported between 1993 mel 1996. In 
additinD, the study COlIelnded that iBot'lls associated with 'mpelteurized juices t....w to be_ 
aevere than those associated with pasteurized products TbeiefUiC, FDA beIiewes dIIt 
pasteurization, or a comparable pnx liS that wwId elimin'te or recIuc:e the lcvd ofhanulal 
pathogens that can c:ause foocI..bome iUorss, appeals to offer an effec:tM way to CiJllbol the 
significant hazards that have become a problem with juice. 

-CL 

Not All Juices Are Created Equal 

lfyou dOlI't want to COD(Hdlate all your strength on choosing a juice, the infu .... tioo below will 
help make the choice easier: 

100% Pure or 100% Sake 
GuarIntees only 100 perceIIt ftuit juice. complete with all ill DUtrieuts. lfit's DOt there. it's 
DOt all juice. 

"e ......... " "Puada," "Driak," "Bft,..." 
Terms which sisnifY diluted juice toIdain;"s less than 100 pen:eal juice, afteo with addad 

07/1612000 
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sweeteners. 
Fresll 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. 

FreIIJ 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 UDrefrigerated Sileives 
Shelf-stable product usually found with canned and bottled juices on unremgerated 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. 

-C.L. 

Publication No. (FDA) 99-2324 

This is a mirror at 

Home I Food Safety Initiative 

I 
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NACMCF Recommendatioos on Fresh Juice, 1997·Apr-9 

Fooclud Drug AdaliDistntioa 
U. S. Department of Apiculture 
Natioul Advisory Committee oa Microbiologial Criteria ror Foedl 
Apri',lm 

Recommendations on Fresb Juice 

Pase I of2 

The Fresh Produce Subccotnmittee (FPS) of the National Advisory Cot"'"illee on Mia'oIlioIotIia 
Criteria for Foods (NACMCF-the Committee) met in a drafting session the DIOi:oiug ofDcten ...... 

18, 1996 to consider the safety of aD juices in Iigbt of the iDformation _ cfilclllssion provided 
during the December 16_ 17, 1996, open public meeling on Curralt Scieace _ Tee ..... on 
Fresh Juices. The FPS risk conclusions were based 011 documented outIIreab ofillness .~ 
with consumption of comamjllated juices. These data were preseated _ dilcnsu ~ duriDg the 
open public meeting. 

Many aspects aIfect pathogen control: agricultural praedces; product IumcIIjng eq"it ...... used; 
srowiDB location, including produce obtaiDed &om below grouad (carrots). on grouad (e.g., 
drops), or from trees; pH; ICidulams; method ofplOC rin,g; degree ofanimal (l(.'I¥t; 
retiigeaation; packagin,g; _ the distnOution system. III determining the best COiIboilDO' I.pi., it 
is important to remember that the conditions for mic:robiaJ SUJ'IIivaI di8'er &om .. filr srowdt 

NACMCF conclusiollS: 

1. The Committee concludes that while the risks apocjated with specific juices \111')', there 1ft 

safety COncerDI associated with juicer, especially nnputeurized juices. 

2. The Committee concludes that the history ofpublic bealtb problems Incv:ieted with fiesb 
juices indicates a need for active safety iDtea'YeaJtiODS. 

3. The Committee coacllldes that, for some fiuit, iuterventioa BWy be mlljled to IUditce 
treatmeDt, but for others. additioaal inteawotiODS BWy be requinId. 

4. The Committee 11IC(II,,"IelIdS the use ofsafety performance criteria instead of"''''''' •• the 
use of a specific iDtea'YeaJti00 tecJmoItJgy. III the absence of specific pat.boseo-produ 
associations, the tOIIIIIIittee recommends the use of F.sr:hericIri4 coli OIS7:H7 or LbIma 
IIIOIIOCflOgeII as the target organisms, as appIopi iate. 

S. The Committee believes that a tolerable 1 eve! of risk BWy be ICIdc:veaI by requiriDg aD 

inteawotion( s) that bas been validated to achieve a allDldative S log mJCfioo in the target 
patbogen(s) or a redudioo in yearly risk ofiDaess to less thaa 10", _mring CQIISIR.,4ion 
ofIOO m1 of juice daily. 

6. The Committee believes that Hazard ADaIysis Critical Control PoiDIs (HACQl) _ safety 
performance criteria form the general couceptual fiamewort oeedecI to UIUl'e the safety of 
juices. Control measures should be based on a thorough bazard aaaIyIis. Vllidation of the 
process must be an integral part of this frame'work. 

7. The Committee recommends mandatory HACCP for aD juice products ....... in this 
recommendation is that plams have impIeanearted _ are strictly adbeairc to jnct.gtry GMPs. 

hltp:llvm.clSan.fiJa.gov/-mow/vancf.btmI ... 
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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 

relevant microbial ecology during production and processing of juice. In particular, 
there is an urgent need for these types of studies on E. coli 01 S7: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 to inactivate 
foodborne pathogens. 

Because of the lack of sufficient data to evaluate the effectiveness oflabeling 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 

Home 

Hypertext updated by mow/ear 1998-May-20 

:lIvrn.cfsan.fda. ov/-mow/nacmcfhtml 0711612000 
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second case, water used for rinsing came from a well that tested 
poSitive for coliforJIIS (Ref. 81. In 1995 there was an outhreak in 
Florida that was caused by Salmonella hartford in unpasteurized oranqe 
juice (Ref. 91. 

E. coli 0157,81 has been recognized relatively recently .. a human 
pathogen and has been a source of a number of outbreaks related to 
juice. Tbirteen and possibly 14 children bad bloody diarrbea and 
developed HUS in Toronto, canada, between Septelllber 15 and 25, 1980. 
The children's illnesses were associated with drinking fresb apple 
juice. The children's stools were ealllllined for enteropathogenic E. 
coli, campylObacter, Salmonella, Shigella, and Yersinia. None of these 
organis_ were found. E. coli 0157:H7 is the suspected causative 
organilllll. Conclusive testing for that organiSlll was not done because E. 
coli 0157:H7 was not recognized as a buman pathogen before 1982 IRef. 
101. 

A 1991 E. coli 0157:H7 outbreak in southeast Massachusetts 
conclusively showed that fresb-pressed unpasteurized apple juice can 
transmit E. coli 0157:81 bscteria. In this outbreak, 23 individuals bad 
diarrbea, 16 bad bloody diarrhea, and 4 developed HUS (Ref. 111. 

In Connecticut, a 1996 outbreak of E. coli 0157:H7 illness _s 
associated witb drinking a particular brand of apple cider. There were 
14 cases of illness (including 7 bospitalized), with 3 cases of HUS 
associated with the outbreak (Ref. 8). 

There _s a small outbreak of E. coli 0157:81 il108" in Washington 
State in 1996 that was related to apple cider _de at a church e_t • 
This outbreak occurred during the same time as the unpasteurized apple 
juice outbreak described in previous paragrapbs. The apples were wasbed 
in a chlorine solution, but it was not reported bow _ch chlorine _s 
used. Six people became ill, but no estt-te was given on bow ~y 
people _y bave drunk tbe apple cider (Ref. 12). 

FDA's recall data also provide evidence of microbial hazards 1n 
juice. There were 85 cases of illness in 1994 resulting in a recall of 
orange juice that had fermented and contained Bacillus cereus and yeast 
(Ref. 13). 

State investigations provide additional evidence of microbial 
bazards in juice. A 1989 outbreak in New York was caused by the 
presence in orange juice of Salmonella typhi that originated from an 
infected worker and 

Page 20451 

resulted in 69 illnesses witb 21 individuals bospitalized (Ref. 14). 
Tbe State of Washington reported that in 1993 one individual _s 
hospitalized from hOlDe __ de carrot juice found to contain Clostr1di_ 
botulinUlll (Ref. 151. A 1993 Ohio outbreak caused by yeast or s_ other 
unknown toxicant in orange juice resulted in 23 illnesses IRef. 16). A 
hOlDe-_de _termelon drink contlllllinated with Salmonella app. caused 
illne .. in 18 individuals in a 1993 Florida outbreak (Ref. 17). The 
State of Colorado reported two outbreaks of gastrointestinal 1l1ness 
from fresh squeezed orange juice at a mountain resort (Ref. 18). '1'hez:e 
were food handlers that were ill in both Colorado instances, and a 
virus _s suspected as the causative agent. 

The evidence shows that certain juices have been the vehicle for 
outbxeaks of foodborne illnesses. Although fruit juice is acidic. and 
thu. would generally be considered to iob1bit the growth of _st 
microorgani_. most juice-related outbreaks have been associated with 
fruit juices. 

8. Illnesses From Nonheat-treatab1e Hazards 

Illnesses that bave been caused by hazards that can not be reduced 
to acceptable levels by heat treatments have also been associated witb 
juice. Tin in canned tomato juice callSed illness in 113 individuals in 
1969 (Ref. 19). Soil nitrate had resulted in a higb nitrate content in 
the tomatoes, and this high nitrate content accelerated detinning in 
the cans. In 1984, 11 persons became ill fraa consUllling elderberry 
juice prepared by staff of a religious/philosophic group that contained 

http://vm.c:fsan.fda.govl-lrdlfi98424e.btmI 07/1612000 
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poisonous parts of the plant (Ref. 20). A 1990 guanabana juice outbreak 
was caused by the presence of toxic guanabana seed material and caused 
illness in nine individuals (Ref. 21). A 1997 outbreak was caused by 
tin in pineapple juice (Ref. 22). 

In 1992 an IS-menth-old child with a blood lead level of 36 
micrograms per deciliter «greek-rn>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-soldered 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 child 
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-rn>g/day (Ref. 23). As a result of this 
incident, FDA announced an emergency action level of SO ppb for lead in 
fruit beverages (such as juices, nectars, and drinks) packed in lead­
soldered cans (58 FR 17233, April 1, 1993). The agency subsequently 
banned the use of lead-soldered cans (60 FR 33106, June 27, 1995). 

Recalls also 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 1990 and 1995 for fruit juice or 
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 through 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 persons became ill, with 1 hospitalized, 
from a sodium hydroxide sanitizing agent that got into fruit drink 
product containers during cleaning (Ref. 36). In 1993 cracks in a heat 
exchanger allowed an orange flavored soft drink containing pear JU1ce 
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 cleaned between milk and juice 
production (Ref. 38). In 1997 the presence of an alkaline cleaning 
solution in a berry juice caused gastrointestinal distress in several 
persons (Ref. 39). 

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 bottles, 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 JU1ce in 1996 
because of unacceptable levels of lead (Refs. 46 and 47). The cause was 
contaminated imported prune juice. 

In response to the establishment of maximum levels for patulin in 
apple juice by several foreign governments, FDA initiated 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 inordinstely high levels of patulin in 
apple juice from a processor in Washington State (Ref. 48). The level 
of patulin found in the product was sufficient to pose a health hazard, 
especially considering the fact that apple juice is 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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• 21 CFR Part 120 
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Docket Mo. 97M-05II 

Hazard Analysis and Critical Control Point (~Pl; Procedures 
for the Safe and Sanitary Processing and Importing of Juice 

AGENCY: Food and Drug Administration, HBS. 

AC'l'ION: Proposed rule. 

S~Y: The Food and Drug Administration (!!'DIll is proposing to adopt 
regulations to ensure the safe and sanitary proces.ing of fruit and 
vegetable juices and juice products. The proposed regulation, if 
adopted, will mandate the application of Hazard Analysis and Critical 
Control Point (BACCPI principles to the processing of these foods. 
~P is a preventive system of hazard control. !!'DIl is proposing these 
regulations because there have been a nwaber of outbreaks of illness, 
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including some directly affecting children, associated with juice 
products and because a system of preventive control measures is the 
most effective and efficient way to ensure that these products will be 
safe. Elsewhere in this issue of the Federal Register, FDA is 
publishing a warning label proposal 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 collection requirements 
by May 26, 1998. 
ADDRESSES, Submit written comment. to the Docket. Management Branch 
(HFA-30S), Food and Drug Administration, 12420 Parklawn Dr., rm. 1-23, 
Rockville, MD 20857. 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 St. NW., 
rm. 10235, Washington, DC 20503, Attention, Desk Officer for FDA. 

FOR FURTHER INFORMATION CDNTACT, Shellee A. DaVis, Center for Food 
Safety and APplied Nutrition (HFS-306), Food and Drug Administration, 
200 CSt. SW., Washington, DC 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(b) (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 proposed 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 October 30, 1996, an 
outbreak of Escherichia coli 0157,H7 infections epidemiologically 
associated with drinking a particular brand of unpasteurized apple 
juice, or juice mixtures containing unpasteurized 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 culture yielding E. coli 0157,H7 in a person who became ill after 
September 30, 1996, after drinking 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 Child, associated with this 
outbreak (Ref. 2). Cases occurred in British Columbia, California, 
Colorado, and Washington. E. coli 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 
isolates (Ref. 1). 

Various juices have been documented as vehicles for causing 
outbreaks from microorganisms. A 1967 outbreak from contaminated water 
added to orange juice 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 
typhimurium in cider made from apples, including some that had been 
picked up from the ground in an orchard fertilized with manure, in a 
1974 outbreak in New Jersey (Ref. 5). A 1991 outbreak of Vibrio 
cholerae was associated with coconut milk contaminated during 
manufacturing in Thailand (Ref. 6). There have been two Cryptosporldium 
outbreaks related to drinking apple cider, the first in Maine in 1993 
and the other in New York State in 1996. In the first case, the apples 
used for cider came from trees near a cow pasture (Ref. 7), and in the 

• 



• 

• 

... /CFSAN Federal Register 63 FR 20449 April 24, 1998 - Hazard ADIIIysis Critical ComPage S 01'69 

Therefore, as the foregoing discussion reveals, the evidence 
demonstrates that juice and juice beverages are susceptible to ch...tcal 
and physical hazards as well as microbiological hazards. 

C. Underreporting 

There is wide agreement that the laboratory-confi£aed cases fra. 
outbreaks and recalls understate the actual number of juice-related 
cases, but no consensus exists on the size of the understatement. 
Individuals _y not _nifeat all SymptOlU or have severe enouqb 
SymptOlU to necessitate medical attention. Medical personnel may simply 
treat an individual's SymptOlU without determining the underlying 
cause. The laboratory-confirmed cases only represent those cases wbere 
individuals sought medical attention, and where medical personnel 
perfo£aed the necessary testing and reported the case to a gove~t 
agency. 

'llbile the actual number of juice-related illnesses is unknown, FDII. 
has derived an estiJDate of the total number by multiplying the average 
number of laboratory-confi£aed cases by factors that account for under­
reporting. The factors are based on the relationships between annual 
outbreak caSes and published estiJDates of the number of foodborne 
illnesses. For example, using these adjustment factors, it is estimated 
that the average 16 annual laboratory-confi£aed cases of Salmonella 
represents 4,900 to 7,600 actual cases (Ref. 50). For E. coli 0157:87, 
an average 22 laboratory-confi£aed cases per year uy actually 
represent 2,200 to 4,300 total juice-related cases (Ref. 50). 
Therefore, the agency assumes that the 
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actual number of illnesses from the outbreaks deacribed in sections I.A 
and I.B of this document is much greater than the confi£aed number of 
illnesses. (For a more complete discussion of these estiutes, see the 
agency's preliminary regulatory impact analysis and Ref. 50) 

D. Pesticides 

Pesticides are usually applied to plants to CCIIIIbat insects, pl.ant 
diseases, and weed growth to assist in the growth of the fruit or 
vegetable. A food is considered adul.terated under section 402 (a) (2) (8) 
of the Federal Food, Drug, and Co_tic Act (the act) 121 U.S.C. 
3421a) 12) (B) if pesticide residues are present above the Envi=-tal. 
Protection Agency (EPA) established tolerances, Or if EPA has not 
established a tolerance for use of the pesticide on the particul.ar 
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 _re viol.ative for being over 
tolerance and less than 1 percent _re violative for having no 
tolerance IRef. 51). Kone of the 122 sSllples of apple juice Or tt 
samples of other fruit juices _re violative. OUt of 1,795 sSllples 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 also tested 1,940 imported fruits and fruit products iD its 
1994 pesticide residue monitoring prograa. Less than 1 percent of the 
items tested were over tolerance and 3 percent were violative for 
having no tolerance. Kane of the 110 fruit juices s.-pled _re 
violative. The ageney sSllpled 2,460 iIIIported vegetables and vegetabl.e 
products and found that less than 1 percent _re violative 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 
violative 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 sSllple _s found to be 
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violative, 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 no tolerances 
for the pesticide residues that FDA found. 

The agency sampled 1,757 imported fruits and fruit products for 
pesticides in 1995 and found that less than 1 percent were violative 
for being over tolerance, and that 3 percent were violative for having 
no tolerance. Of the 19 apple juices and 52 other fruit juices tested, 
2 apple juice samples were violative 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 violative 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 occur. 

E. FDA's Public Meeting 

As a result of the October 1996 apple juice outbreak from E. coli 
0157:H7, FDA held a public meeting on December 16 and 17, 1996 
(hereafter referred to as the juice meeting) (see notice of meeting (61 
FR 60290, November 27, 1996», 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. On 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 for the production 
of juice products and on developments in the science underlying the 
production of safe jUices. Experts from industry, academia, and the 
regulatory 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 outbreak 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. 
Time was available for questions 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 necessary, and (5) consider 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, scientific/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 comments 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 c nts on 
this proposal. 

The Fresh Produce Subcoamittee (FPS) of the National Advisory 
Committee on Microbiological Criteria for Foods IHACMCF) attended the 
public meeting. The FPS met after the public meeting and made 
recOllllllendations to the HACMCF. The HAa'lCF subsequently met to discuss 
the issues that were raised at the meeting. Based on infor..tion that 
was presented at the meeting and on the FPS's expertise, the full 
HAa'lCF made several recommendations (Ref. 53). The HAa'lCF stated that 
there are many aspects that affect pathogen control, such as 
agricultural practices; product handling; equipment used; growing 
location, including produce obtained frOla below ground I carrots) , on 
ground (e.g., tree drops). or picked from trees; pH; acidulanta; method 
of processing; deqree of animal contact; refrigeration; packaging; and 
the distribution system. It stated that, in deteE1ll1ning the best 
control mechanisms, it is important to r~r that the conditions for 
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microbia1 survival differ from those for growth. The HAa'lCF recognized 
that, while the risks associated with specific juices vary, there are 
safety concerns associated with juices, especially unpasteurized 
juices. 

The IlACMCI!' concluded that: III The history of public hea1th 
problema 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 lilllited to surface treatment, but for others, 
additiona1 interventions may be required (e.g., pasteurization of the 
juice) • 

The NACKCF recommended to 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 HAa'lCF rec nded the use of E. coli 0151:H1 or 
Listeria monocytogenes as the target organi~ as appropriate. This 
recOllllllendation was based on the premise that these organi... are two of 
the _at difficult to control (1.e., by juice acidity or heat 
lethality), and that, by controlling th~ other pathogenic organi ... 
will likely be controlled. The HAa'lC1!' suggested that a tolerable level 
of risk may be achieved by requiring interventions that have been 
validated to achieve a cumulative 5 log reduction in the target 
pathogen or a reduction in yearly risk of illne.. to le.s than 
10<SUP>-5<!SUP>, assUlll1ng conaUIIIPtion of 100 milliliters IBIL, of juice 
daily. 

In addition, the HAa'lC1!' 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 011 a 
thorough hazard analysis. The HAa'lCF also stated that validation of the 
process IIIIlst be an integral part of this fr_rk. The NlIQICF 
recClllllDended mandatory HACCP for all juice products, 4IId that processors 
should implement and strictly adhere to industry CGMP's. The HACMCF 
also recommended industry education programs addressing basic food 
microbiology, the principles of cleaning and sanitizing equipment. 
CGMP's, and HACCP. 

The HAa'lC1!' recommended further study in several areas: 
(I) The efficacy of new technologies and interventioll strategies 

for safety; 
(2) The contamination, survival, and qrowth of pathogens 011 produce 

with or without breaks i.n skin, with or without areas of rot, and 
within the core; 

(3) How produce be~s contaminated with human pathogens, 
including the relevant microbial ecology duri.ng production and 
processing of juice. In particular, the NACKeI!' stated that there is 411 
urgent need for these types of studies on E. coli 0151:81 in apple 
juice; 

14, The baseline incidence of human pathogens on fruits and 
vegetables, particularly on those used in juice processing; and 
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(5) 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, 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 to 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 often perceived to be pasteurized. 

The NACMCF also 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 factors, and that these treatments, commonly referred 
to 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 inter~ safety measure. 

Although the NACMCF 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 proposing to adopt these measures in that 
proposal. 

II. Consideration of How to Address Problems 

A. CUrrent Regulation of Juice 

FDA has established labeling regulations 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 1(6) 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. 146.1(0) states that . 'The orange juice is so treated by heat as 
to reduce substantially the enzymatic activity and the number of viable 
microorganisms." Pasteurized orange juice must be labeled as such. 

In the 1997 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 110). For the most part, these regulations set out broad 
statements of general applicability to all food processing on matters 
such as sanitation, facilities, equipment and utenSils, processes, and 
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control.s. HACCP-type control.s are l.isted as one of several. optiona 
avail.abl.e to prevent food contamination (Sec. 110.80(bl(13) (ill. but 
they are not integral to the controls outlined in the regulations. 

The inspection and surveil.lance strategies that FDA Wles ascertain 
a manufacturer's knowledge of hazards and preventive control. measures 
largel.y by inference l1.e., based On whether a CCJq)&I1y's products are 
in fact adul.terated. or whether conditions in a plant are consistent 
with CGMPI. 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. col.i 0151:H1, and the risk of il.lness aasaciated 
with these pathogens, especial.ly for chil.dren, the elderl.y, and 
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the immunoeompromised, FDA tentatively concludes that, at l.east for 
juice., new measures to control lllicrobial., chemical., and physical. 
hazards are necessary to ensure that finished products caapl.y with the 
act's standards. 

C. JUternatives 

Coaments from the juice meeting suggested several. al.ternatives to 
ensure that juice products are safe. These alternatives are discussed 
in sections II.C.l through II.C.6 of this document al.ong with their 
impact on the current situation with juice • 
1. Increased Inspection 

Continuous visual inspection of juice production is not a viable 
alternative because few hazards associated with juice are detectable 
through visual inspection. 

Another possibility is to direct significant additional resOurces 
toward increasing the frequency of FDA's inspection of juice 
manufacturers, as well as increaSing the agency's ssapling, laboratory 
analysiS, and related regulatory activities with respect to these 
products. While many s~les of domestic and iJIported juice products 
are collected each year for analysis in FDA laboratories, and this 
ssapling is designed to represent a broad range of products and to 
target known problems, the product ssapled represents only a ..-11 
fraction of the total poundage of the juice products cons..-d in this 
country. Substantially more expenditures would be needed to iucrease 
laboratory analyses to statistically significant levels. 

Even if the funds for increased FDA inspection and increased 
ssapl.ing and analysis were svailabl.e, this approach al.one would not 
l.ikel.y be the best _y for the agency to spend its liaited resources to 
protect the public health. Reliance on end-product testing involves a 
certain amount of inefficiency and enormous llsaple sizes and testing on 
a l.ot-by-l.ot basis are necessary to overcame that inefficiency • 
Therefore, this option has significant limitations. 

Some cOllllllents from the juice meeting atated that juice safety would 
be improved through more local/State inspection rather than Federal 
inspection. 

FDA agrees that more local/State inspection voul.el help to ensure 
the safety of juices, particul.arly where because FDA l.acks 
jurisdiction, there i. no 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 resources. FUrther, FDA cannot aandate 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 rel.y. 
2. CGHP's 

Many comments from the juice meeting urged the impl...ntation of 
industry CGHP's or sanitation standards to increase the safety of 
juices. Some cOlllllents provided State rul.e., model CGHP'a, 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: (l) 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 22458 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 assist 
manufacturers in the production of safe juices. 

FDA encourages the juice industry to use CGMP's to 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 to 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 
adequate, 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 
his apple cider had not complained about a difference in flavor when he 
implemented pasteurization. One comment requested a 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 HACCP 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 comments opposed mandatory pasteurization of juices 
because of: (ll 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 also 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 reaSOns that some processors choose not to 
pasteurize their products. Pasteurization is a heat treatment used to 
kill the vegetative 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 equally effective. Thus, the NACMCF recommended 
the establishment of safety performance criteria for appropriate target 
organisms rather than the establishment of a specific intervention 
technology. The NACMCF stated that safety performance criteria would be 
most effective. 

For example, whole 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 NACMCF, 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 microbial outbreaks 
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caused by juice, the agency may consider 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 • process that bes been 
validated to meet HACHe!!"s re~ndations_ Manufacturers may be able 
to use other technologies 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 _eting urged FDA to consider 
alternatives to pasteUrization to increase the safety of juices. 
Alternatives suggested by the comments included extreme isostatic 
pressure, high pressure sterilization, ultra short t~-heat exchanger 
processing, ohmic heating, aseptic packaging, modified atmosphere 
packaging, ultrafiltration, high temperature and high pH adjus~t of 
wash-water, ultrahigh hydrostatic pressure, electric pulses, 
electromagnetic field, pulsed light, ultraviolet IUVI water tr .. ~t, 
UV treae-nt with photoreactivation, electron beam sterilization, 
irradiation, ozonated water treae-nt, microbiocidal additives 
(benzoate, sorbate), and pH adjuse-nt. The c~ts rae nded that 
sanitizers or ingredients for washes include use of chlorine, chlorous 
acid, chlorine with emulsifiers, trisodium phosphate, peroxyacetic 
acid, peracetic aCid, or ~thyl dicarbonate. 

The agency agrees that there .. y be a number of agents that can 
reduce the nUlllber of microorganiems present in juice. As the JUlCMCF 
re~nded, a tolerable level of rislt 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 rislt of illness to less than 
10<SUP>-5</SUP>, assuming consumption of 100 mL of juice daily. 
However, the HACMCF did not specify the manner in which this rid; 
reduction should be accomplished, only the target that must be reached. 
In section lV.N of this document the agency will discuss its proposed 
approach as to how this performance standard will apply to juice. 
4. Labeling 

A nUlllber of comments suggested that labeling to distinguish 
pasteurized from unpasteurized juice would enable cons_rs to _ke an 
info~ choice. One of the c.-nts requested warnings to those" "at­
rislt, " 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 
juices. 

The HACMCF recommended research on labeling information needed for 
con,,_r understanding and choice of "a fer juice products. The JUlCMCF 
concluded that, while the dsles associated with specific juices vary, 
there are safety concerns associated with juices generally, especially 
unpasteurized juices_ 

Labeling whether a product is pasteurized or unpasteurized is 
useful information that the agency encourages processors to place on 
labels. However, such labeling would not infoDll purchasers of 
unpasteurized product that children, the elderly, and the 
iDaunocompromised are' " at-rislt , , from consuming the product. Without 
effective consumer education, the label stat_nta ""pasteurized" and 
"unpasteurized" are liltely to have relatively little -.ning to 
consumers and could even cause confusion because s.- consUlllers might 
select unpasteurized juice, considering it _re • "healthy" because 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 developeent of new technologies. 

The agency outlined interia measures in a notice published August 
28, 1991 (62 FR (5593), and elsewhere in this issue of the Federal 
Register, FDA is issuing a proposal on labeling for: packaged juice. 
These labeling measures attelll>t to provide infozmation on the risn 

bttp:JIvm.dsan.fda.gov/-lrdlfi'98424a.htmI 07/1612000 



.. .ICFSAN Federal Register 63 FR 20449 April 24, 1998 -- Hazard Analysis Critical Co Page 12 of 69 

that juice that has not been processed to control for pathogens poses 
to children, the elderly, and the immunocompromised. The agency is 
proposing that the labeling meaSUres be superseded when these juice 
products are processed under adequate HACCP programs or are otherwise 
processed to destroy pathogens (e.g., pasteurization). 

It is possible for firms that manufacture juice to control for 
pathogens. Labeling a product to alert consumers to possible harmful 
effects from its consumption must not substitute for a manufacturer 
adequately addressing those concerns during processing. FDA is 
reluctant to rely on labeling as a safety measure and does so only when 
its analysis of the countervailing factors reveals that, on balance, 
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 controls for pathogens to ensure that 
their products are safe and not rely solely on labeling, except as an 
interim measure. FDA requests comment on this tentative conclusion. 
S. 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 NACMCF recommended that the industry be educated on basic food 
micrObiology, the principles of cleaning and sanitizing equipment, 
CGHP'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 employees and 
utilizing up-to-date technologies. The agency will assist the industry 
in its education effort. 

Concerning consumer education, the agency has launched several 
initiatives to inform consumers about the potential hazards presented 
by juice to at-risk individuals (see 62 FR 45593, August 28, 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 
adequate to inform the at-risk population of the potential hazards of 
consumption of juice that has not been processed to control pathogens. 
Given that effective processing methods are available, primary reliance 
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 processors, 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 to HACCP, with two suggesting a 5 log 
reduction for E. coli OlS7:H7. 

The NACMCF concluded that HACCP and safety performance criteria can 
provide the general conceptual framework needed to ensure the safety of 
juices, and that validation of the HACCP 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 
processors should establish HACCP control measures based on a thorough 
hazard analysis. 

HACCP is a preventive system of hazard control that places the 
responsibility for identifying safety problems with the manufacturer. 
Use of the HACCP system means that a firm is engaged in continuous 
problem prevention and problem solving, rather than relying on facility 
inspections by regulatory agencies or consumer complaints to detect a 
loss of control. HACC? provides for real time monitoring to assess the 
effectiveness of control. A HACC? system 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 cons_rs. 
As discussed previously, there is sufficient evidence to 

demonstrate that there are significant probl... 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., .ultiple 
harriers, surface treatment of intact fruit). The use of a BACCI' system 
provides flexibility 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 
BACCP effective in controlling microbiological hazarda, it also is 
effective in preventing chemical and physical hazards. Thus, BACCI' is 
particularly well-suited for the juice industry given, as discussed 
previOUsly, the range of hazards that IllUllt be addressed in procellSing 
juice. 

The agency agrees with the c.-nts that urged ulle of CGMP's 
together with BACCI'. CGMP's foem the foundation upon which a HACCP 
system is built. Therefore, CGMP's are integral to the BACCI' approach. 

Because there are significant concerns with the microbial safety of 
juices, BACCP systems must control pathogens. As will be discussed in 
section !V.M of this do~t, FIlA is proposing a 5 log reduction in 
target pathogens, as the HACMCI!' reCOllllDended, as a necessary step in a 
BACCI' plan for juice. Validation of a BACCI' system IllUst ensure that the 
process that is employed is adequate to control the relevant pathogens, 
in addition to chemical and physical hazards. Validation of perfoDMnce 
standards consists of determ1ning the ability of the pathogens in 
question to resist acid and other chemical or heat treatment and the 
ability of the process applied to overcome that resistance. The agency 
requests comment on this approach to safety performance criteria. FIlA 
also requests comment on the benefits of requiring a general BACCI? 
approach as opposed to those of specifically requiring pasteurization. 
7. Altemati ve Approach 

An alternative approach to mandating BACCI' _uld be to draw a 
distinction between untreated apple cider and all other juices. 
Manufacturers of apple cider _uId be provided a permanent option 
choosing bet ..... n labeling or iDpl_ting a BACCI' progr_ with a 5-1og 
pathogen reduction. All juices other than untrested apple cider -.ad 
be provided a pecmanent option of choosing between labeling, 
iDplementing a BACCI' system, or achieving a 5-log pathogen reduction as 
discussed in section M of this document, entitled ""Pathogen 
Reduction." The agency requests c~ts on this alternative approach 
to a mandatory BACCI? prograll\. 

D. Decision to Propose BACCI' 

The evidence discussed in section I.A of this document shows that 
juices have been a vehicle for pathogens that have caused a nu.ber of 
foodborne illnesses. Pathogens can be controlled through heat 
treatment. Information set forth in sections I.B and I.D of this 
~nt, however, demonstrates that there are many hazards that can 
occur with juice and juice beverages that cannot be controlled through 
heat treatment. Althougb not all of the problems discussed in .. ction I 
of this document are caused by hazards that could be considered 
reasonably likely to occur in many juice operations, through the use of 
BACCI' 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 HACMCF stated 
that BACCI' and safety performance criteria can form the general 
conceptual framework needed to ensure the safety of juices. ~ has 
evaluated each of the seven alternatives that have been suggested for 
dealing with the problems with juice. lfh1le the agency finds that these 
alternatives are by no means IllUtually exclusive, FIlA haa tentatively 
concluded that a preventive system, such as BACCP, appears to offer the 
most effective way to control the significant microbial hazards, along 
with other hazards, that have become a probl_ with juice. 

Increased inspection, while having some beneficial t.pact on the 
safety of juices, is resource intensive to the agency. Even if funds 
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were available 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 ultimately the 
responsibility of manufacturers to ensure that their products are safe. 
A preventive approach, such as HACCP, on the other 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 finn 
is operating in accordance with the finn's HACCP plan, and it provides 
some assurance that any problems that have occurred have been 
identified and appropriately addressed. 

CGHP's, the second alternative to HACCP, are plantwide operating 
procedures. 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 hazards. 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 
HACCP. 

Mandating pasteurization, the third suggested alternative to HACCP, 
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 achieving 
food safety. HACCP, on the other hand, allows and encourages firms to 
explore more technologically efficient and more cost-efficient ways of 
managing all of the hazards that they face. Moreover, pasteurization 
only controls microbial hazards. HACCP systems can control all 
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food hazards that are reasonably likely to occur. 
Labeling was also suggested as an alternative. FDA acknowledges 

that, from a public health protection standpoint, 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 risk 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 
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 to 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 $0 only when 
its analysis of the countervailing factors reveals that, on balance, 
labeling provides the most reasonable approach to protect the public 
health. Here, a situation in which HACCP offers a real long-term 
solution to controlling, if not eliminating, hazards in juice, the 
agency tentatively believes that labeling is not a reasonable long-term 
approach. The agency is soliciting comment 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 _y not reach all cons_rs. Conver.ely, 
IIIa11datory IlACCP would ensure that industry produce. safe juice, and 
that the product that reaches consumers is safe. 

For the foregoing reasons, ~ has tentatively concluded that IlACCP 
represents the appropriate system of controls that is necessary for 
producing safe juice products. Therefore. ~ is proposing to add part 
120 to its regulations to establish procedures for iDplementing IIACCP 
systems for fruit and vegetable juices. As the agency did with seafood, 
it is proposing to issue these HACCP regulations under ~rious sections 
of the the act, including, most significantly, sections 402(al(1) and 
lal141 and 701(a) of the act (21 U.S.C. 371(all. 

section 402(al (11 of the act states that a food is adulterated if 
it bears or contains any poisonous or deleterious substance that .. y 
render the food injurious to health. Section 4021a1(4) of the act 
states that a food is adulterated if it has been prepared, packed, or 
held under insanitary conditions whereby it _y have been contSll1nated 
with filth, or whereby it may have been rendered injurious to health. 
It is iDportant to recognize that section 402(al(41 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 (see 
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 injurious to health. The agency tentatively finds that, if a 
processor of juice products does not incorporate certain basic controls 
into its procedures for preparing, packing, and holding food, it is 
operating under insanitary conditions that _y render the juice that is 
produced injurious to health and, therefore, adulterated under the act. 
Section 70l(a) of the act authorizes the agenry to adopt regulationa 
for the efficient enforcement of the act. 

The legal basis for mandating IlACCP systems for juice processors is 
the s_ as that for seafood. Additional discussion of the legal basis 
is set out in the proposed rule (59 FR 4142 at 4150, January 28, 1994) 
and final rule (60 FR 65096 at 65098) for fish and fishery products. 

E. Notice of Intent 

~ published a notice of intent on August 28, 1997 (62 FR (5593), 
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 agenry invited 
comment on the appropriateness of its strategy to; (I) Initiate 
rulemaking on a mandatory HACCP progr_ for s.- or all juice producta, 
(2) propose that the labels and labeling of some or all juice products 
not specifically processed to prevent or el~nate the presence of 
harmful bacteria bear a warning statement informing consumers of the 
risk of illnes. associated with consumption of the product. and 13) 
initiate several educational prograaa to minimize the bazards 
associated with fresh juice. The agency stated that it would conaider 
COllllleDts received within 15 dsy. of publication of the notice prior to 
publication of any proposed ruie. 

S.- comments on the notice suggested that ~ mandate BACCP only 
for fresh juice processors. One (;i nt stated that IIACCP shnuld be 
mandated only for firms that process large quantities of fresh juice. 
Other comments supported mandatory pasteUrization or equi~lent 
treatment of juice, especially apple cider. One ~nt added that 
pasteurization and use of CGMP would preclude the need for the 
IIISDdstory use of BACCP. 

In section 11.0 of this dOCUllllent the agency has already di.cussed 
its reasons for proposing HACCP. Tbe illnes.es discussed in sections 
I.A and 1.8 of this document did not pinpoint problems related solely 
to fresh juice processors or to the amount of fresh juice that a fira 
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. ~ requests information on whether 
there are categories of juice that .bould 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 proposal or in any 
final rule published in response to this proposal. 

F. Fresh Produce Guidance 

~, working with the U.S. Department of Agriculture (USDA) and the 
agricultural community, has developed voluntary 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 quality. This voluntary guidance 
can be used by both domestic and foreign fresh fruit and vegetable 
producers to help ensure the safety of their produce. 
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III. The HACCP System 

The HACCP concept is a systematic approach to the identification 
and assessment of the risk (likelihood of occurrence 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 HACCP, identified CCP's are 
systematically monitored to ensure that critical limits (CL's) are not 
exceeded, and records are kept of that monitoring. corrective actions 
are taken when control of a CCP is lost, including proper disposition 
of the food produced during that period, and these actions are 
documented. The effectiveness of HACCP is also systematically verified 
by the processor. 

HACCP has been endorsed by the NACMCF as an effective and rational 
means of ensuring food safety. HACCP also is 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 
European Union (EU) and other countries around the world have begun to 
require that foods produced within their borders be processed in a 
HACCP system. HACCP also is required for shipment of some foods (e.g., 
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 
distribution, (3) identifying the intended use and consumers of the 
food, (4) developing a flow diagram, and (5) verifying 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 proposing to 
mandate that processors use these preliminary steps, processors will 
greatly benefit from using these prelLm1nary 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 _y cause a food to be 
unsafe for consumption. The hazard analysis step should include not 
only a written identification of the hazard but a written asses..eDt of 
the likelihood that the hazard will occur and its severity if it does 
occur. This analysis should also 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, eliJa1nated, 
or reduced to acceptable levels. Points in the lUDufacturing process 
that lIIIly be CCP' s include heat treatment, chillill'!J, 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 
liDdts eCL's) can be thought of as boundaries of safety for each CCP 
and may be set for control measures such as temperature, time, pbysical 
dimensions, moisture level, water activity, pH, and available chlorine. 
A CL is used to distinguish between safe and unsafe operating 
conditions at a CCP. For example, the minimum temperature and time 
combination that will kill pathogens in a heat treatment step is the CL 
for that CCP. 
4. Establish Monitoring Procedures 

Monitoring is a planned sequence of observations or measu_ta to 
assess whether a CCP is under control (i.e., operating within ita CL) 
and to produce an accurate record of the monitoring for use in future 
verification procedures. An unsafe food _y result if a process is not 
properly controlled aod 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 possible to monitor a CL 
on a continuous basis, monitoring intervals must be established that 
are frequent enough to permit the .... ufacturer to determine whether the 
step/process/procedure designed to control the hazard is workill'!J. 
5. Establish Corrective Actions 

While the HACCP system is intended to prevent deviations in a 
planned process from occurring, total prevention can rarely, if 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 
CCP is brought under control, to ensure that there is appropriate 
disposition of any food produced during a deviation, and to ensure that 
records are made of the corrective actions taken. Out of control 
situations should be used to identify opportunities for t.prove.ent of 
the process to prevent future occurrences. 
6. Establish 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 syst ... The _:lor infusion 
of science in a HACCP system centers on proper identification of the 
hazards, CCP's, and CL's and the institution of proper verification 
procedures. 
7. Establish Recordkeeping and Documentation Procedures 

This prinCiple requires the preparation and aaintenance of written 
HACCP records that list the hazards, CCP's, and CL's identified by the 
fi~ as well as the monitoring, recordkeeping, and other procedures 
that the firm intends to use to iDplement the system. This principle 
also requires the maintenance of records generated during the operation 
of the HACCP system. 
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C. 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 develop, 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, 1997. 
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The regulations proposed herein are based on the seafood final rule 
with some modification to reflect the differences between seafood and 
juice products and to reflect recent developments in the application of 
HACCP. An extensive administrative record waS compiled in the seafood 
proceeding. FDA is incorporating 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 Federal Register of August 4, 1994 (59 FR 39888), FDA 
published an advance notice of proposed rulemaking (ANPRM) requesting 
public comment about whether and how the agency should develop 
regulations that would establish requirements 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 regulations were issued, they would enhance FDA's ability to 
ensure the safety of the U.S. food supply. FDA requested comments on a 
number of specific issues, as well as on all aspects of such a food 
safety program. 
3. HACCP Pilot Programs 

In addition to the ANPRM, FDA also published in the Federal 
Register on August 4, 1994 (59 FR 39771), a notice announcing 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 propose to adopt regulations and in 
developing and implementing a regulatory 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 
in participating in the pilot program, and 11 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) that, 
among other things, required that each meat and poultry establishment 
develop and implement written sanitation standard operating procedUres 
(Sanitation SOP's) and a system of HACCP controls designed to improve 
the safety of their products. The effective date for the Sanitation 
SOP's was January 27, 1997, and for the HACCP regulations was January 
26, 1998. FDA has reviewed the meat and poultry HACCP regulations and 
has incorporated portions 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 of consumers, 
consumer organizations, health professionals, academiCians, food 
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 AIiIPRM how the responsibility for food 

safety should be shared between the food industry and govecn.ent. 
Comments generally agreed that the food industry is responsible for 
producing safe food products. All respondents on this issue recognized 
that the Government's role is to verify industry COIII1pliance with any 
applicable safety regulations. 

FDA agrees that it is the manufacturer's responsibility to ensure 
that the food that it produces is safe, and that it is the Government'. 
role to verify that manufacturers are fulfilling their respon.ibility. 
Through uae of a lUlCCP system. both the fi.ca and FDA are able to better 
fulfill their roles. The proposed regulation in part 120 underscores 
the division of roles. Under the proposed regulation, industry is 
charged with examining all aspects of production, identifying hazards 
that are reasonably likely to occur. aDd establishing measure. that 
will control or minimize those hazards. lUlCCP records enable the agency 
to inspect the production facility more efficiently and to verify that 
the fi.ca ia operating in accordance with it. lUlCCP plan. They also give 
the agency insight into whether any problems that have occurred have 
been identified and appropriately addressed. 

It is important that the juice industry focus on its responsibility 
to produce safe food. Recent outbreaks evidence that scae members of 
the industry have not kept up with the need to evaluate the haurds 
presented by juice and to design processes to address those hazards. 
Fi.cas need to be aware of the ....... rging problems presented by their raw 
uaterials and to decide whether, and if so what, steps are necessary to 
address these problems. Fi.cas may decide that it i. necessary to 
incorporate a step designed to kill bacteria into their process (e.g., 
pa.teurization), that there are alternative steps that they can take to 
ensure the safety of their product., or that, given the nature of the 
raw materials, no steps are neces.ary. Fi.caa al.o need to .an1tor the 
process that they decide to employ to ensure that it is functioning 
adequately and appropriately. FDA note. that some fi.cas have already 
addres.ed food safety concerns and have impl ....... nted lUlCCP .y.t .... 

Moreover, given the heightened concerns about the.e product., 
Government needs to be in a position to fulfill its role of verifying 
that industry is doing its job. Given the sporadic and variable way in 
which the problems that have been a.sociated with juice arise, ...... ling 
and end-product testing of juice products will not enable it to do so. 
other steps that will give Government insights into the production 
itself appear to be in order. 

2. FDA requested comment in the AIiIPRM about the l.ikel.ihood of 
occurrence of a hazard that would warrant lUlCCP-type control. 
Generally, the comment. consi.tently identified two feature. that would 
characterize a properly fo.caulated definition of likelihood: Processing 
conditions and nature of hazard. The majority of coaaents offered by 
the food industry stipulated that the nece.sary condition for 
likelihood of occurrence of the hazard appropriate to trigger lUlCCP 
control must not be speculative, •• in wor.t-case scenarios, but be 
real, practical, and intrinsic to the proces.ing or hazards 
demonstrably present for specific c' .... wfitie •• Several responses 
recommended that the que.tion be referred to broadly hased expert 
panels to establish the likelihood of ri.k. 

According to the NACMCF, each potential hazard is evaluated hailed 
on the severity of the potential hazard and its likely occurrence (Ref. 
55). Severity is the seriousness of the consequences of expo.ure to the 
hazard. Considerations of severity (e.g., impact of .equelae and 
magnitude and duration of illne •• or injury) can be helpful in 
understaoding the public health impact of the hazard. Likelihood of 
occurrence of a hazard is generally judged 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 element. in asse.sing 
the 
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likelihood of a hazard occurring. It would be futile for processors to 
attempt to control for every theoretical hazard because doing so would 
entail assessing hazards that the processor could not reasonably 
antiCipate would actually occur. The assessment of the likelihood of 
risk of illness or injury to consumers should be practical for the 
specific commodity and not be speculative. For example, use of 
pesticides on fruits and vegetables is a common practice while these 
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 tolerance. If a pesticide is applied to fruits or 
vegetables in conformance with EPA regulations, and the appropriate 
period of time has elapsed hetween 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 
committees 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 committees would require. 
However, interested persons are welcome to consider voluntarily the 
question and to submit the results of their consideration to the 
agency. 

3. Comments on the ANPRH 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 
controllable by the processor. The comments said that this fact is 
significant because food service establishments and the lack of 
consumer 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 tools that will 
not permit any measurable improvement in national or international food 
safety effectiveness and have been implemented voluntarily solely as a 
corporate practice to provide strategiC business advantages in 
increasingly competitive markets. 

The comments stated that regulation may be premature because of the 
adequacy and feasibility of presently available analytical tests to 
control all hazards. They stated that, consequently, HACCP is an 
excellent tool but only in the very specific case of high-risk food 
processing that is focused on controlling microbiological risks. The 
comments 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 also agrees that HACCP is an ideal mechanism to deal with 
microbial hazards because it is a system of prevention. Prevention 
makes up for the inadequacies of end-product testing. For example, for 
maximum quality, nonshelf stable juice must be distributed quickly, and 
end-product testing usually takes at least several 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 or sporadic contamination) and 
thus produce false negatives. 

07/16/2000 

• 

• 



• 

• 

... /CFSAN FedecaI Register 63 FR 20449 April 24, 1998 - Hazard Analysis CriIicaI Co Page 21 of 69 

A system of preventive controls, like HACCP, on the other band, is 
designed to identify and manage conditions where pathogens could be 
present in juice while it is still being processed. BACCP ia 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. tlUs does not mean, as some of the c r r euts 
asserted, that it is not useful for other types of hazards. As the 
HACHCF 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 HACHCF endorses HACCP as an effective and rational means of 
assuring food safety (Ref. 55). According to the Hl\QICF, its use will 
likely result in measurable iaprovement in food safety. Under HACCP. 
processors 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 outhreaka might have been 
prevented if a HACCP system of the type that FDA is proposing herein 
had been in use. 

The agency agrees that there are hazards that can OCCUr 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 hotline, 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 interia 
notice, the agency has initiated a consumer education prograa 
concerning juice that is not treated to prevent or eliBdnate the 
presence of harmful bacteria. 

4. The agency requested information in the ANPRM on its possible 
role in assisting the food industry in the development of BACCP plans. 
Comments stated that FDA preparation of general background .. terials on 
HACCP would be beneficial in establislUng a COIIIIlOn approach to plan 
develop88Dt, in assisting hazard identification analYSiS, and in using 
consistent language. They stated that FDA could provide informatiorutl 
resources such as examples of HACCP plans adeptable to the individual 
c1rcum8tances of a business' operations or consultative docuaents that 
could serve to guide plan development. 

However, some COIIIIIents urged that FDA avoid over-regulation. They 
stated that an excessively ambitious regulatory approach will liait the 
effectiveness of any HACCP program. 

The agency agrees that it should avoid over-regulation because such 
an approach can inhibit future developments and new technology in BACCP 
systems and in safe food processing. FDA is proposing a BACCP 
regulation that, if adopted, will be .. ndatory for juice processors (as 
defined at proposed Sec. 120.3(i)} but that can be used as a.adel for 
other foods in that it outlines the minimum essential CODpOnents of a 
BACCP system. To the extent possible, the proposed regulation is in 
haDllOny with 
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the existing HACCP regulations for seafood and meat and poultry. 
FDA has developed the "Fish' Fisheries Products Hazards , 

Controls Guide" to assist manufacturers in the tBplementation of BACCP 
for seafood. The Federal Safety and Inspection Service (FSIS) has 
developed, in conjunction with the International Meat and Poultry BACCP 
Alliance, 13 HACCP models for meat and poultry products, a • 'Guidebook 
for the Preparation of HACCP 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 info:r::mation for juice. 
Therefore, in tlUs rulemaking, the agency will atte..,t 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 to international commerce would be removed. 

FDA has attempted to harmonize its regulations with those of other 
Federal agencies and with Codex. EPA establishes regulations 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 be unsafe as a matter of law. 
HACCP is intended to protect against unsafe products. Thus, there 1s 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 microbiological criteria for known high risk foods because 
such criteria are practical, efficient, and cost effective. However, 
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 inadequate 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 regulations 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 manner 
to destroy pathogens because pathogens are likely to be present and, as 
discussed previously, end product 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 basis. 

Microbial pathogens have emerged as a significant problem in 
unpasteurized juice in recent years. The NACHCF recommended that safety 
performance criteria, rather than a specific intervention technology, 
be mandated for juice (Ref. 53). The safety performance criteria 
recommended by the MACHcr 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<SUP>-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 effectiveness of a 
HACCP program. These comments stated that end product testing was 
practical because mandated testing was a necessary, continuing, and 
recordable validation of the completeness 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 comment. 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 
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product testing activities were counterproductive to a well-planned 
HACCP system. FUrthermore, these comments added, any requir..ents that 
FDA puts forward must be practical, and no process can be regulated 
into 100 percent certainty. 

The agency is not proposing to require end product testing. Bod 
product testing is DIOst useful where there are high levels 01' the 
substance being tested, and there is unifoXBdty throughout the lot 
being silUllpled. Product silUllpled for testing for III1crobia1 hazal:da, tlbere 
a pathogen (e.g., E. coli 0157:H7I is hazardous .ven at very 1_ 
levels, or for physical hazards le.g., glass), where the hazard is the 
presence of a discrete unit, may not contain the hazard even under the 
best silUllpling 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 thes. 
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. There1'ore, the 
agency has tentatively concluded that USe of control measures under a 
RlICCP system to prevent hazards frOlll occurring, with subsequent 
IIIOnitoring, verification, validation, and recordkeeping, is .are 
effective than end product testing in ensuring that food is safe. Thus, 
FDA has not included a requirement for end product testing in this 
proposed rule on juice products. 

8. The agency asked in the ANPRM whether it should .andate RlICCP 
for all segments of the food industry. Many ",........ts stated that 
mandstory HACCP regulations for low-risk foods would be inappropriate 
because trying to manage low risk hazards through BACCP would dilute 
agency resources and therefore the effectiveness of RlICCP. The C 'Ita 
stated that FDA could utilize its resources IIIOst efficiently by 
focusing on those high-risk food processing operations identi1'ied in 
its 1993 model Food Code as "Potentially Hazardous." They stated that 
the U.S. food supply is already demonstrably the world's sa1'est, 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 RlICCP into food industry 
operations should be peXBdtted to proceed on a voluntary baais, unless 
a well-defined need requires implementation through apecific authority 
provisions of the act into specific high-risk segments of the food 
industry. 

However, some comments stated that unless all segments of the food 
chain are mandatorily included, adoption of RlICCP is unlikely to result 
in measurable enhancement of the safety of the food supply. They stated 
that less than universal coverage would creste confusion about what 
should be excluded. The COlllllellts stated that any attl!lllpt to l1lll1t BACCP 
to identified' 'high-risk" proceaaora would hinder efforts to address 
significant public health probl_ that may arise in the future. They 
concluded that it is not unduly burdensome to mandate BACCI' 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 BACCP principles 
must be applied from fum to fork. 

FDA disagrees with the comments that stated that BACCP is 
inappropriate for low-risk foods. Both food processors and govern.ent 
regulatory agencies would benefit from the use of BACCP syst_. The 
U.S. 'a IIIltcellent record for having a aafe food supply doea not mean 
that this country should not consider _ya of improving on that record. 
In the face of emerging pathogens and other new food hazal:da, BACCP 
provides a flexible system in which processors reassesa their 
procedures on an on-going basis. HACCP also enables processora to ... t 
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 
assurance that problems in the process 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. 
~ 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 of 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 120 (if the 
agency adopts itl to include other foods. Clearly, the agency will 
consider HACCP's use with foods that it has identified as presenting 
likely hazards, as it is doing in this proposal. 

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 pacts 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 can use the regulations in part 120 as a 
guide for doing so. 

9. The ANPRM requested information on the criteria that ~ should 
use in deciding whether to cover some or all segments of the food 
industry with a mandatory HACCP rule. Some of the comments stated that 
exclusions cannot 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 judqed 
with respect to properly defined risks for the food hazards involved in 
producing the end-product. 
~ agrees that exemptions from HACCP regulations cannot be 

justified on the basis that a business is small because food hazards 
that are reasonably likely to 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, ~ is 
required by law to consider ways to assist small businesses when it 
implements regulations. While FDA does not propose to exempt any small 
businesses 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. ~'s Proposal 

A. Applicability 

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

safe and sanitary production of fruit and vegetable juices to address 
the special concerns discussed previously. Therefore, FDA is proposing 
new Sec. 120.1(a), which states that part 120 applies to juice and 
defines what juice means for purposes 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 juices. 
Therefore, ~ is proposing to require that ~ny juice sold as such or 
used as an ingredient in beverages be processed in accordance with the 
requirements of part 120. 

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 liquid extracted or expressed froa a fruit or 
vegetable. However, prune juice (Sec. 146.187) 1s prepared from a Mater 
extract of dried prunes. 

A typical dictionary definition of the term' 'juice" is .. fluid 
naturally contained in plant or anilllal tissue (Ref. 56). As described 
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 vegetables (e.g., 
olive oil) because these are not traditionally considered juice. s­
juices le.g., banana juice) and fruit nectars, when purees of the fruit 
used, need to be included in any definition FDA prepeses becaWle such 
purees are often blended with other juices. If there are food harareb 
associated with extractives of a fruit or vegetable, tho,se food bazareb 
will be present in purees of that fruit or vegetable. 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 .. 
fruit or vegetable, 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 -..J.d be 
sufficient to mandate HACCP for certain types of juices • 
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2. Effective Date 
The seafood final rule provided processors 2 years to t.pl.-ent 

IlACCP. This was done to, (1) Allow time for training of indWltry 
personnel and regulatory personnel; (2) provide the States with the 
time to have a full opportunity to understand and respond to tbe 
effects of these regulations; (3) increase the likelihood that more 
agreeaents with other countries will exist; (4) increase the 
opportunity for processors to engage in •• voluntary , • IIACCP inspecticm8 
in advance of the effective date to obtain preliminary, infor.a1 
feedback from the agency on their progress; and (5) allow incorporation 
of modifications made in the final rule and publication of FDA 
assistance materials for the seafood industry (60 Fa 65096 at 65169). 

The period of time between publication of the finsl rule and tbe 
effective dates of the HACCP regulations for meat and poultry issued by 
FSIS are: (1) Eighteen months for large establishments with 500 or .ore 
...,loyees, (2) Thirty months for smaller establishments with 10 or .ore 
employees but fewer than 500, and (3) Forty-two months for _ry _11 
establishments with fewer than 10 ...,loyees or annual sales of less 
than $2.5 million (61 Fa 38806), 

A comment fra. a fresh juice trade association subadtted to the 
agency in response to the NACMCF recommendations to FDA on tbe safety 
of juices, requested that FDA mandate HACCP for all juice products and 
phase this requirement in over a 3-year period frca the publication of 
the final rule in a manner s~lar to the PSIS HACCP regulation. Tbe 
ccmment requested that FDA consider annual inspections of fresh juice 
firms until the regulation is effective. It stated that the delay in 
t.plementing HACCP requirements would allow FDA and juice processors 
the ability to review conclusions of specific research and establish 
performance standards based on this research. 

Comments on FDA's notice of intent (62 Fa 455931 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 
_re than 2 years. 

The agency is conSidering the significant issues surrounding 
orderly implementation of HACCP. FDA must balance tbe need for 
j diate implementation of HACCP, because of its associated food 
safety benefits, against the costs of implementation and consider 
optiona to minimize the burden to small businesses. The propoaed 
timeframe for implementation of these regulations attempts to balance 
these competing concerns. The implementation of IlACCP may be more 
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burdensome for small firms than for large firms. Large firms tend to 
have quality control personnel 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 45593), 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 immediate public health concerns. If finalized, these measures 
will require labeling on juice to provide information that juice 
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 
adequate 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 considered the precedents established by other HACCP 
regulations and the comments submitted on juice. There are two 
significant 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 control pathogens be labeled 
accordingly. Elsewhere in this issue of the Federal Register, the 
agency is proposing to require 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 approach for compliance will thus 
ease the burden not only on small businesses but also on the agency 
itself. Accordingly, FDA is proposing 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 of 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(b) that the 
effective date be 1 year following publication of the final rule. The 
agency is proposing 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.I{b) (1»). This is based on the definition of a small business 
used by the Small Business Adm1nistration. 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 very 
small businesses that have either total annual sales of less than 
$500,000, or that have total annual sales that are greater than 
$500,000 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 1n the United States 
(Sec. 120.I(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 Nutrition Labeling and 
Education Act (the 1990 amendments) (61 FR 40963) (see Sec. 101.9(j) (I) 
and (j)(18) (21 CFR lO1.9(j) (1) and (j) (18». In the 1990 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. 120.3Ihl(2) (iii, 
includes a very small processor that makes juice on its pr..tsea aDd 
directly sells this juice both to consumers and other retailers 
provided that total juice sales do not eXceed 40,000 gallons per year. 

In implementing proposed Sec. 120.1(b) 12), FDA intends to use the 
definitions for the terms "unit," "food product," "person," aDd 
"full-time equivalent employee" in 

Page 20464 

Sec. 101.9(j} (18) (vi). These definitions are as follows: (1) "unit" 
means the packaging or, if there is no packaging, the foaa in wbich a 
food product is 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 bears the same 
statement of identity, and that has similar preparation methods1 131 
"person" means all domestic and foreign affiliates, as defined in 13 
cm 121.401, of the corporation, in the case of a corporation, and all 
affiliates, as defined in 13 cm 121.401, of a fiaa or other entity, 
when referring to a firm or other entity that is not a corporation; aDd 
(4) "full-time equivalent employee" means all individuals ..... 1oyed by 
the person claiming the exemption. The nUlllber of full-time equivalent 
employees is determined by dividing the total nUlllber of hours of salary 
or wages paid directly to employees of the person aDd of all of its 
affiliates by the nUlllber of hours of work in 1 year, 2,080 hours li.e., 
40 hours x S2 weeks). 

FDA is committed to its mission of ensuring that food is safe aDd 
not misbranded. This commitment is the basis for proposing interia 
labeling measures. The agency tentatively finds thet a phase-in HACCP 
implementation is necessary because of the logistical effort required 
to manage a fundamental change in work processes, roles, and 
responsibilities for smaller processors. The proposed impl..-ntation 
schedule reflects the abilities of processors of varying sizes to 
implement BACCP, and the time needed by industry to develop BACCP pIau 
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 HACCP principles to ensure thet the HACCP systea 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 thet 
the definitions and interpretations of tePlS in section 201 of the act 
121 U.S.C. 3211, in Sec. 101.9Ij) (18) lvi), 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 definiti_s 
applicable to juice thet are in the seafood BACCP regulation. 'l'be 
following terms have proposed definitions that are the same as their 
definitions in Sec. 123.3: "critical limit" (Sec. 120.3(dl), "food 
hazard" (Sec. 120.3Iell, "importer" (Sec. 120.3(f)). ""hall" 
(Sec. 120.3Ij)I, and "should" Sec. 120.3(k»). 

Do_ver, FDA is proposing to IIIOdify the teaa • 'preventive _asure" 
to "control measure" (Sec. 120.3(b)) and to IIIOdify its definition 
frca that used in the seafood HACCP regulation (Sec. l23.3(i)1 to 
confoaa with recent HACHeI!' changes in terminology (Ref. !oS). 'lbe tera 
"control measure" is used because not all hazards can be prevented, 
but virtually all can be controlled to s.- degr_. 'lbe n_ IlACMCI!' 
definition describes the control measures as actions or activities 
rather than as chemical, physical. or other factora. I!'Urther. the tera 
"control" is clarified to mean prevention, elimination, or reduction 
of hazards. The agency tentatively concludes that the recent IlACMCF 
definition better describes the measures that processors must take. 
Therefore, FDA is proposing that • 'control measure" _ans any action 
or activity that can be used to prevent, eliminate, or reduce a hazard. 
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The NACMCF also recently modified its definition for "critical 
control point" (Ref. 55). The modified definition incorporates the new 
definition of "control measure" and emphasizes the essential or 
critical nature of the step. Thus, FDA tentatively concludes that the 
recent NACMCF definition better characterizes the term. Therefore, the 
agency is proposing in Sec. l20.3(c) that "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. 

The seafood HACCP regulation defines "processing" in 
Sec. l23.3(k) with specific product application. To apply these 
definitions to juice and to avoid listing specific processes, the 
agency is proposing in Sec. 120.3(h} (l) to define • 'processing" as 
activities that are conducted by a processor that are directly related 
to the production of juice products. 

As with the seafood HACCP 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 otherwise engaging 
in processing, should not be included in the term "processing" 
(Sec. l20.3(h) (2) (i)}. FDA has developed voluntary GAP guidance that 
has been issued 1n 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 
affecting harvesting, picking, or transporting indirectly through 
processor and importer 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 FSIS, it published an ANPRM (61 FR 
59372, November 22, 1996) concerning transportation and storage 
requirements for potentially hazardous foods. In that ANPRM, FDA and 
FSIS requested information and comments on approaches that the two 
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 juice 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 joint 
transportation notice and will decide whether rulemaking is warranted. 
FDA invites 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" 
(Sec. 120.3(g) (2) (ii}). For purposes of this rule, the agency has 
tentatively decided that a retail establishment as set out in proposed 
Sec. l20.3(h) (2) (iii) 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 traditionally refrained from directly regulating retail 
establishments, although it has authority to do 50. 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 a 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 proclucts including those sold by retailers that have not 
been pasteurized or otherwise processed to reduce, el~nate, or 
control pathogens. The proposed labeling requirement would apply to 
packaged untreated juice proclucts 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. IRetail processors selling unpackaged juice on-site 
for!' diate consumption, such as restaurants and juice hars, would be 
exempt from both HACCP and labeling.) FDA notes that 2 of the outbreaks 
associated with apple cider (an outbreak of E. Coli. 0157,87 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 1II111s would have 
been required to label their apple cider. FDA seeks c, nt on wbether 
the provisions of the foocl code in combination with the labeling 
statements will provide adequate public healtb protection. In addition. 
in formulating its proposal to include in the definition of retailer a 
processor that sells less than 40,000 gallons per year. tbe agency 
considered two other alternatives on which it requests c nta. The 
first alternative would be to subject these establishments to the ~P 
requirements and to provide a 3-year effective date. The second 
alternative would be to subject these establis~nts to the ~P 
requirements and to provide a 5-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 two options considered. 

The agency is proposing to define the tel:1ll • 'control," even though 
it was not included in sec. 123.3. FDA is proposing in Sec. 120.3Ia). 
that "control" means to prevent, el~nate. or reduce. This 
definition is consistent with the use of the term "control" in the 
definition for "control measure" (Sec. 120.3Ib)) and describes .ore 
specifically what is to be accomplished in the control of foocl hazards. 

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) to 
define' 'monitor" as conducting a planned sequence of observations or 
measurements to assess whether a process, po1nt, or procedure is under 
control and proclucing 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 _re of what 
activities constitute monitoring of the various components of the ~ 
system and prerequisite programs; and coq;>ly with the _nitoring and 
recordkeeping requirements necessary for acceptable verification of 
HACCP. 

C. CGMP's 

Section 120.5 of the proposed regulations references the u.bre11a 
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 foocls, 1ncluding juice, the agency 
intends that this guidance will continue to apply to juice processors 
even if FDA adopts the proposed regulations in part 120. 

D. PrerequiSite Program Standard Operating Procedures 

The available evidence. including FDA's experience with the HACCP 
pilot progr_. points to the effectiveness of two progr_ that do not 
fall within the parameters of traditional ~P. FDA Kill refer to 
these progrlllllS in this doc-.,t as "prerequisite progr_." The first 
of these programs is that the fina have in place SOP's designed to 
ensure plant sanitation. 

The seafood final rule requires in Sec. 123.11 that the processor 
_nitor certain sanitation measures and document both the monitoring 
activities and any corrective actions taken wben such _nitoring finds 
an insanitary condition that may contribute to the likelihoocl of 
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product becoming hazardous. While seafood processors are not required 
under Sec. 123.11(a) to develop and implement written sanitation or 
prerequisite program SOP's, processors must maintain sanitation control 
records that, at a minimum, document 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 sanitation monitoring. 

FSIS's regulations for meat and poultry require that official 
establishments develop, implement, and maintain written SOP's for 
sanitation (9 CFR 416.11). Each official establishment must take 
appropriate corrective action when it or FSIS determines that the SOP's 
have failed to prevent direct contamination or adulteration 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 SOP's and any corrective actions taken (9 CFR 416.16). Finally, 
FSIS verifies the adequacy and effectiveness of the SOP's (9 CFR 
416.17) • 

Insanitary facilities or equipment, poor food handling, improper 
personal hygiene, and similar insanitary conditions create an 
environment in which products may become contaminated with 
m1croorqanis~t including pathogens. However, sanitation controls may 
be difficult to fit into HACCP plans. Sanitation covers the whole 
processing environment, not just CCP's. A prerequisite program is an 
appropriate mechanism for a situation, such as sanitation, that does 
not lend itself well to HACCP controls. Therefore, sanitation SOP's are 
a type of prerequisite program that is essential to provide a solid 
foundation for HACCP systems. The agency tentatively concludes that 
sanitation SOP'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 SOP 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 processor could use incoming material prerequisite 
program SOP's, in a manner similar to the sanitation 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 controls for raw produce could be invaluable in 
establishing the conditions under which produce needs to 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 only 
purchase carrots that have not been fertilized with manure during 
growth. Another 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 unacceptable. A 
simple solution to control the possible 
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presence of unlawful pesticide residues on fruits and vegetables is to 
establish SOP's for incoming material control that ensure that any 
pesticides that have been used on the produce are approved 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 problems throughout the food production and 
distribution system such as sanitation, worker health, and water 
quality. 

A manufacturer also could use controls on the packaging materials 
that it receives. Proper packaging is essential if a processor is to 
minimize the possibility of the occurrence of hazards after juice has 
been processed. Juice that is not packed in hermetically sealed 
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containers may be subject to contamination from a number of sources. 
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 
some juices corroded the tin lining of the container, and the tin was 
present in sufficient concentration to be toxic. Incaa1ng material 
controls will ltIean that the processor will act to ensure that packaging 
materials are safe and suitable before accepting them. 

Incoming material controls for ingredients that a proces.or may add 
to juice can also be helpful. For example, if a proce.sor i. purcha.ing 
juice or juice concentrate from a supplier for use in a ault1-juice 
beverage, it is essential that that juice have been proces.ed under an 
adequate HACCP system and have not been contaminated during 
transportation. Thus, incoming mater1al SOP's will lead the processor 
to establish controls on ingredients as criteria for acceptance 1n the 
plant. 

However, the agency is not proposing to provide for the use of 
incoming materials SOP's in part 120 at this time and requesta c nt 
on this issue. FDA is seeking comment on whether 1nca.dng material 
SOP's can be utilized in a similar relationship to the HACCl' system a. 
the sanitation SOP's. Do interested persons see value in FDA requiring 
that these SOP's be written, monitored, and verified? Bow do these 
SOP's relate to FDA's draft guidance on fresh produce? What are 
rea.onable procedures for acceptance of incoming materials that could 
be incorporated into SOP's? 
1. Sanitation SOP's 

FDA 1s proposing in Sec. 120.6(a) (1) to require that proce.sors 
have and implement SOP' s that address sanitary conditions and practice. 
before, during, and after processing. Good sanitation practice. are 
critical to the prevention of microbiologically related foodborne 
illnesses. FDA's CGMP regulations for food in part 110 .et out general 
principles of sanitation that should be followed in plants that 
manufacture, package, label, or hold h_n 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 of food-contact surfaces. The propo.ed .anitation SOP's 
relate to the entire facility, not just to a liMited number of CCP' •• 
FDA tentatively concludes that this .tep is necessary to fully 
implement section 402(a) (4) of the act and yet at the .... tt.e not 
overload the HACCP system. FDA invites COllllle1ltS on this approach. 

FDA did not elect to make the development of a written .anitation 
SOP mandatory for seafood because it recognized that .... processor. 
may be able to achieve satisfactory sanitary conditions and practices 
without having to commit their sanitary control procedure. to writing 
(60 FR 65096 at 65149). In the seafood final rule, FDA concluded that 
as long a. there were records demon.trating that the plant MaS being 
kept in sanitary condition, it was not neces.ary to require written 
.anitation SOP's, even though the agency strongly reca.Dended that a 
processor have them. The agency requests comment on wbether it should 
require for juice HACCP that sanitation SOP's be written. 

In the evidence discussed in section I.A of this document, there 
were several instances where contaminated water was the cau.e of the 
outhreak. The water that the proce.sor used was contaa1nated and when 
produce was washed with it before juic_king, the water contaminated 
the produce, resulting in contaminated juice. Therefore, the .afety of 
the water that comes into contact with food or food contact .urfaces is 
an important factor that a processor must consider to maintain proper 
sanitation and prevent contamination of the product and plant. The 
seafood BACCP regulation in Sec. 123.11Ib) lists eight sanitary 
conditions and practices that processors must monitor, and monitoring 
the safety of the water that comes into the plant is one of th_ 
(Sec. 123.11(b) 11)). Based on the foregoing, FDA is proposing a siBdlar 
requirement in Sec. 120.6(a)(1). 

In section LB of this document, FDA recounted the evidence 
demonstrating, that several outbreaks were caused by cleaning .olution 
directly contaminating the juice. Sanitation SOP's for ... food in 
Sec. 123.11(b) (5) require that processors protect food fro. 
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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.l1(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 to require in 
Sec. 120.6(a) that juice processors address the same sanitary 
conditions and practices in their SOP that must be monitored by seafood 
processors. FDA requests comment on the proposed matters that must be 
addressed in the sanitation SOP, and whether others are necessary for 
juice. 
2. other Requirements for Prerequisite Program SOP's 

FDA is proposing in Sec. l20.6(b) that processors monitor 
sanitation conditions and practices during processing with sufficient 
frequency to ensure, at a minimum, confor.mance 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 
requires sanitation monitoring (Sec. l23.1l(b». Because prerequisite 
programs potentially include facility-wide control points and provide a 
foundation for HACCP systems, processors need to monitor the 
performance of the SOP'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 processors maintain 
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 SOP'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 records, FDA is proposing to require that 
processors engage in systematic monitoring of their own sanitation 
practices and conditions. This proposed requirement 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 control is the responsibility 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. Therefore, 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 option to juice processors to 
include prerequisite program SOP controls in the HACCP plan. However, 
if these controls are implemented as part of the prerequiSite program 
SOP's, there is no need to include them in the HACCP plan. The control 
must be in the HACCP plan or in the prerequisite program SOP but need 
not be in both places. This proposed prOVision is similar to 
Sec. 123.11(d) for seafood. It is intended to provide manufacturers 
with flexibility in how they address the issues involved in the 
prerequisite controls. 

The agency requests 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, or have conducted for it, a hazard analysis to 
determine whether there are food hazards that are reasonably likely to 
occur for each kind of fish and fishery product processed by that 
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processor and to identify the preventive (i.e., control) .... Qr .. that 
the processor can apply to control those hazards. Section 123.61a, 
reflect. the fact that food hazards can be introduced both within and 
outside the processing plant environment, including before, dQring, and 
after harvest. A food hazard that is reasonably likely to occur is __ 
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 agsinst 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 requlation for 
meat and poultry, in 9 eFR 417.2(a) (I), also requires that a hazard 
analysis be done. 

According to the HACMCF, a thorough hazard analysis is the key to 
preparing an effective HACCP plan (Ref. ~~l. If the hazard analyais is 
not done correctly, and the hazards warranting control within the BftCCP 
syatem are not identified, the plan will not be effective regardless of 
how well it ill followed. 

The hazard analysis involves hazard identification and evaluation. 
According to the HACKeF, each potential hazard is evaluated based on 
the severity of the potential hazard and the likelihood of its 
occurrence IRef. 55). The NACMCF defined severity as the seriousness of 
the consequences of exposure to the hazard. They stated that 
consideration of the likelihood of its occurrence is Wlually based upon 
a COIIIbination of experience, epidemiological data, and information in 
the technical literature, and that when conducting the hazard 
evaluation, it is helpful to consider the likelihood of exposure and 
the severity of the potential consequences if the hazard is not 
properly controlled. The HACMCF also stated that consideration should 
be given to the effects of short term, as well as long tena. 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 
exposure. FDA stated in the seafood final rule that: 

HACCP should be the norm, rather than the exception. 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 ... t 
these standards. 

Processors are obliged to exercise control over all food safety 
hazards that are reasonably likely to occur. 

An important principle is that the processor has the burden of 
determining the reasonable likelihood of a hazard's occurrence, 
regardless 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 conta.inant in sufficient 
quantity to cause it to be adulterated under the act le.g., it exceeds 
a Federal tolerance for a pesticide residue). 

The agency tentatively concludes that the requir...nt for a 
processor to conduct a hazard analysis is appropriate for juice 
processors. The evidence presented in section I of this proposal 
deaonstrates 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 deter.ine 
whether there are food hazards that are reasonably likely to occur for 
each type of juice processed and to identify the control _asures that 
the processor can employ to control those hazards. The agency requests 
COIIIIIIetlts on how processors should consider the severity of the hazard. 
as the NACMCF 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 processors Ii •••• 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 to a process or product that are necessary to ensure or 
improve the product's safety. It can also 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 operation 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 HACCP a 
hazard analysis is required, a written hazard analysis is only required 
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 to occur. In other 
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 requiring 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 to FDA. Such documentation may prove useful 
in resolving differences between the processor and the agency about 
whether a HACCP plan is needed and about the selection of hazards, 
CCP's, and CL'g. 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 unanticipated 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" assists 
processors in the development of their HACCP plans, including the 
hazard analysis. It lists numerous potential hazards and guides seafood 
processors 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 information for 
juice. Therefore, the agency tentatively concludes that a requirement 
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 qualitative one; they also reported that the written hazard 
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analysis provided a means of COIIII11.Ulieating 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 
inadequate. Therefore, FDA tentatively concludes that HACCP plans alone 
may not be adequate without a documented hazard analysis. 

Accordingly, FDA is proposing to include in Sec. 120.1 that the 
hazard analysis be written and maintained as a record in accordance 
with proposed recordkeeping requirements (Sec. 120.12). Tbe agency 
requests comments on its approach of requiring a written hazard 
analysis. 
2. Evaluation of Hazards 

Section l23.6Ic) requires that processors consider in the hazard 
analysis whether any food safety hazards are reasonably likely to occur 
a" a result of natural toxins, microbiological contamination, ch..u.ca! 
contamination, pesticides, drug residues, decomposition, parasites, 
unapproved use of direct or indirect food or color additives, and 
physical hazards. In 9 CFR 417.2Ia) 13), PSIS lists tbe.e s .... 
con.iderations where food safety hazards might be ~cted 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 lIIOat part, the hazards that processors .hould 
consider in doing a hazard analysis for this type of food are tbe .... 
as those that FDA and USDA have listed in the regulations for seafood, 
meat, and poultry IRef. 58). However, unlike seafood, meat, and 
poultry, pesticides may be intentionally applied to fruit., vegetables, 
and other plant products during their growth. All pesticides applied to 
produce must be approved for use on that plant, and the residue levels 
of the pesticides at the time of harvest must be within toleran""",. 
Therefore, processors must 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 pos.ible 
hazard that was not considered in HACCP regulations for seafood or .-at 
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 th_ by cheCking the ingredient li .. t. 
However, there is a possibility that traces of undeclared food 
materials could be present in food products from foods run previously 
on the same equipment as used for the juice or on nearby equ1~t. Tbe 
presence of even traces of certain food ingredients can cause life 
threatening reactions in sensitive individuals. For eaaaple, dairie .. 
may process juice using the same equipment that they use to process 
milk. Therefore, dairies processing juice in this manner _st consider 
whetber traces of milk are present in the juice. The s_ principle 
holds for processors producing several types of juices on the s ... 
equi~t. 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. 120.1(a) that in evaluating 
which food hazards are reasonably likely to occur, consideration sbould 
be given, at a minimum, to the following: (11 Microbiolngical 
contamination, 12) parasites, (3) chemical contamination, (41 unlawful 
pesticide residues, 151 decomposition in food where a food hazard bas 
been associated with decomposition, (6) natural toxins, 171 unapproved 
use of direct or indirect food or color additives, (8) presence of 
undeclared allergens, and 19) physical hazards. The agency requests 
comment on these hazards and any others that should be included in tbe 
regulation. 
3. Other Considerations 

The agency is proposing in Sec. 120.1{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. l23.6(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 1995, 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 tentatively concludes, however, 
that including in the codified text the minimum elements that the 
processor should consider in developing a hazard analysis will assist 
processors. This material is included to be helpful and does not 
constitute a substantive change from the seafood HACCP regulation. FDA 
requests comment on proposed Sec. l20.7{b). 

F. HACCP Plan 

1. The HACCP Plan 
The seafood HACCP regulation requires 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 occur. FSIS has established a similar 
requirement for meat and poultry (9 CFR 4l7.2(b». 

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 
occur during processing. as described in Sec. 120.7. This could include 
adapting a model or generic-type plan to a processor's specific 
situation. This proposed requirement 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 Sec. 120.8(a) (1) and (a) (2) that a 
HACCP 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 required 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 Sec. l23.6(b) of the 
seafood HACCP regulation and 9 CFR 4l7.2(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, personnel, 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 to 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 
commonalities in their production. Grouping would reduce the paperwork 
burden on some 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 HACCP 
plan needs to be developed by individuals who not only are 
knowledgeable in juice processing but who have been trained in HACCP. 
This activity requires specialized training in the principles of HACCP, 
various aspects of food science, and the knowledge of criteria of 
existing regulations and guidelines. Therefore, 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 BI\CCP. 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 requir_ts. 
Therefore, the agency is also proposing in Sec. 120.8 that the RACeP 
plan be maintained in accordance with the recordkeeping requireaents of 
Sec. 120.12. 
2. The Contents of tbe RACeP Plan 

As discussed previously, the HACMCF has developed seWID principles 
that describe the HACCP concept and what constitutes a BI\CCP plan. Both 
Sec. 123.6(cl and 9 CFR 417.2(cl include minimum requireaents for the 
contents of HACCP plans for seafood and meat and poultry, respectively, 
that are based on these seven principles. FDA is proposing to require 
similar minimum criteria for HACCP plans for juice products. 

The agency is proposing in Sec. 120.8(bl(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 processing 
of that type of juice. 

Consistent with the HACCP principles identified by the~, FDA 
is proposing in Sec. 120.8Ib)(2) that processors list the CCP's 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 environ.ent, 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 processing or by 
eWlDts outside the processor's direct control. These hazards are 
controlled by the CL's, monitoring, control procedures, and 
recordkeeping that are done as part of HACCP. 

In Sec. 120.6 (b) (3). FDA is propOSing, consilltent with the ~ 
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 HACMCF, each CCP will have one 
or more control measures to ensure that the identified hazards are 
prevented, eliminated, or reduced to acceptable levels (Ref. 55). Bach 
control measure bas one or more associated CL's. Thus, s_ CL's can be 
set to reflect regulatory levels established by FDA or EPA in the fo~ 
of action levels, regulatory limits. or tolerances for conta.inanta 
such as pesticide residues, natural toxins, and other conta.inants • 

According to the HACMCF, monitoring serves three .ain purposes 
IRef. 55). First, monitoring is essential to food safety man&g-.ent in 
that it facilitates tracking of the operation. If monitoring indicates 
that there is a trend towards loss of control, then action can be taken 
to bring the process back into control before a deviation fro. a 
critical limit occurs. Second, monitoring is uaed to deter.dne when 
there is loss of control and thus a deviation at a CCP li.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) requires that processors list the 
procedures, and the frequency with which they ar .. to be performed, that 
will be used to monitor each of the CCP's to ensure COIIIIpliance with the 
CL's. Monitoring steps are necessary to ensuz: .. that the CCP is in fact 
under contz:ol and to pz:oduce an accurate record of what has occurred at 
the CCP. Tbe frequency of monitoring affects the level of confidence 
that a fiJ:lll bas in the safety of its product, with continuous 
monitoring providing the highest level of confidence. 

The agency is proposing in Sec. 120.8Ib) (5) that processors include 
in their HACCP plsn any corrective 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 provide the 
processor with the option of predetermining corrective actions. 
Predetermined corrective action 
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procedUres have the potential to facilitate faster action when a 
deviation occurs than would be possible in the absence of such 
procedures and to enable a processor to make a more timely response to 
the deviation when trained or otherwise qualified individuals are not 
readily available. 

Consistent with the NACMCF principles, the agency is proposing in 
Sec. 120.B(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 processor has an ongoing 
obligation to ensure that the verification and validation steps it has 
determined are necessary are readily ascertainable by its employees as 
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 
adequate 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. Also, it is 
not possible to discern trends without actual measurement values. 

The agency requests comments on developing a HACCP plan based on 
the NACMCF principles. 
3. Products Subject to Other Regulations 

FDA has already 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 
a 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 manner to become commercially sterile. 
Commercial sterility of thermally processed food is defined in 
Sec. 113.3(e) (1) 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) viable 
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 HACCP plans. 

However, it is important to note that other 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 
HACCP plan, as appropriate. For example, FDA anticipates that the 
possible presence of glass in carrot juice packed in glass containers 
is a hazard that is reasonably likely to occur and thus the agency 
expects this hazard to be addressed in the HACCP plan. Accordingly, to 
clarify what is required of processors of acidified and low-acid canned 
juice products, FDA is proposing to adopt Sec. 120.8(c) for juice 
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products subject to other regulat.ions. 
4. Relationship to Prerequisite Programs 

All hazards identified during t.he hazard analysis as being 
reasonably likely to occur need to be addressed by cont.rol ... sures 
that a processor can apply. Det.ermining how the cont.rol ... sures, in 
t.um, are to be addressed is a primary consideration in de_loping the 
RACCP plan. Control measures involve ident.ifying the relevant CCP's and 
CL's as part of the RACCP plan, or, in those limited cirCUlllSt.ances 
specified in proposed Sec. 120.6, making appropriat.e provision in a 
prerequisite program SOP. The safety of the product can be c~ra.ised 
if control measures are not properly monitored and addressed. 

As it required for seafood RACCP, FDA is proposing to require that 
processors address plant sanit.ation by monitoring certain key sanitary 
conditions and pract.ices apart. from CCP monit.oring activities, either 
by including sanitat.ion cont.rols as part of the HACCP plan, or as part 
of an SOP 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. l20.8(d) 
t.o 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. 

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

G. Legal Basis 

The seafood RAceP regulation states that the failure of a processor 
to have and to implement a RACCP plan that complies with Sec. 123.6{g), 
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 a 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 RACCP plan. if one is required. The legal basis 
for FDA's proposed mandatory RAceP systems for juice processors is the 
s_ 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 juice 
processor to have and to implement a RAceP syst_ that ~lies with 
Sec. 120.8 or otherwise to operate in accordance with the requirements 
of this part, will have similar consequences as a failure to ~ly 
with the seafood RACCP regulations. FDA has tentatively determined that 
the hazards, especially microbial hazards, inherent in juice 

Page 20471 

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 processing operation in accordance 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 
monitoring 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 include in their HACCP 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) Follow 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(c) 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 another use for which it is safe; segregating, 
holding, and having the product evaluated by a competent expert; or 
destroying the product (60 FR 65096 at 65127). To ensure that 
subsequent product is not subjected to the same deviation, the 
corrective action must be sufficient to bring the process back under 
control. FDA advised in the preamble to the seafood final rule (60 FR 
65096 at 65127) that such action may involve, where appropriate, 
adjustments to those process parameters that have an effect on the 
relevant CL (e.g., flow rate, temperature, source of raw materials); 
temporarily diverting product around a point in the process at which 
problems are being encountered; or temporarily stopping prodUction 
until the problem can be corrected. 

Section 123.7(c) of the seafood HACCP regulation describes the 
steps that a processor must take whenever there is a deviation from a 
CL, but the processor has not prepared a corrective action plan for 
that situation. If the processor does not 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 injurious 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) 
have a trained individual perform a timely reassessment to determine 
whether 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-type corrective action plan. The objectives 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 is 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) (1», might not be necessary 
if the corrective action had been predetermined. This aspect of the 
generic-type plan may provide processors with an incentive to 
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 follow the generic 
prOVisions of the regulation that are applicable to any food. Thus, FDA 
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 th .. corrective action procedures 

that a processor _Bt take whenever a deviation from a CL occurs. A 
processor may tak .. corrective action .. ith .. r by following: (II A 
corrective action plan as identified in th .. HACCP plan (see proposed 
Sec. 120.8(b) (5)), or (2) the procedures outlined in proposed 
See. 120.10Ibl. Predetermined plans provide processors with benefit •• 
such a8 faster action when a deviation occurs, less need to justify to 
management the appropriateness of th .. corrective action after it bas 
been taken, and a more timely response to th .. deviation than i. 
possible when trained or otherwise qualified individuals are not 
readily available to make determinations, and a plan 1s not ava11able. 

The agency is proposing to provide in Sec. 120.101a' that 
processors may develop writt .. n corrective action plans. which ~ 
part of their HACCP plans in accordance with Sec. 120.8Ib) (5). by which 
they predetermine the corrective actions that they will take whenever 
there is a deviation from a CL. According to the MACHeF, specific 
corrective actions should be developed in advanc .. for .. ach CCP and 
included in the HACCP plan lRef. 55). Th .. ag .. ncy is also proposing in 
Sec. 120.101a, that a corrective action plan that is appropriat .. for a 
particular deviation is one that d .. scribes th.. steps to be taken and 
assigns r .. sponsibility for taking those steps, to ensure that: (I) Ho 
product enters commerce that is either injurious to bealth or is 
oth .. rwis .. adulterated as a result of th .. d .. viation, and (2) the cause 
of the deviation is corrected. Thes.. two consid .. rations ar.. ..ssential 
becaus .. th .. y repres .. nt th .. r .. asons for taking corr .. ctive actions (i ..... 
prot .. cting th .. public h .. alth and correcting th .. problem at band). 

In S .. c. 120.10Ib), FDA is proposing the steps that processors lIII1st 
tak .. wh .. n a deviation from a CL occurs, and they do not bave a 
corrective action plan that is appropriat .. for that deviation. First, 
under proposed Sec. l20.l0Ib) !l), any CL deviation will require the 
segregation and holding of th .. affected product until th .. significance 
of the deviation can be determined. FDA t .. ntative1y finds that this 
step is necessary to ensure that products that may be injurious to 
h .. alth do not enter commerc .. until the deviation's impact on safety bas 
been det .. rmined. 

Proposed S .. c. 120.10{bl(2) requir .. s that processors perfora or 
obtain a review to determin.. the acceptability of the affected product 
for distribution. This is fundamental to determining the final outca.e 
of the affected product. In some instances product may simply need to 
be reprocessed, while at other time .. , the product may not be considered 
adult .. rated. For example, if the pasteurization process did not reach 
the minimum temperature specified by the CL, the juice can be di".,rted 
and r .. routed through the pasteurizer for 
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reproc .. ssing at acc .. ptabl .. temperatures. However, if the juice eontatn. 
a pesticid.. abov .. an .. stablished tolerance level, the juice is d...ed 
to be adult .. rated. 

FDA is also proposing to require in Sec. l20.l0(bl!21 that tha 
saf .. ty det .. rmination b .. mad .. by an individual. who baa adequate training 
Or experience to p .. rform such a review. Adequate training .. y or .. y 
not incl.ude training in accordance with proposed Sec. 120.13, but the 
individual's training must b .. sufficient to qualify him or her to .. ke 
the public h .. alth d .. terminations of this nature. For .. saple. an 
individual must have some training to understand that pasteurized juice 
IIlWIt bave b .. en processed to reach a m1n1.mum time and t....,.,rature 
combination and know methods of reprocessing to remedy probl. .. 
situations. Adequat .. training in this context requires only knowledge 
of how to perform th .. particular op .. ration responsibil.ity rather than 
training in th .. concepts of HACCP. 

Und .. r proposed Sec. 120.10(b) 131. proc .. ssors must take corrective 
action. When necessary. with resp .. ct to the affected product to ensure 
that no product ent .. rs commerce that is eith .. r injurious to health or 
is otherwis .. adult .. rated as a result of th .. d .. viation. Under propoaed 
s .. c. 120.101bl (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 to 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) (S) to require 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 important 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. 120.10(b) (5) reflects these principles. 

Finally, proposed Sec. 120.10{c) requires that processors 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. 120.11(a) 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 information also 
will enable both the processor and the regulator to identify factors 
that may help prevent problems in the future. 

The agency requests comments on its proposed approach to corrective 
actions. 

I. Verification and Validation 

The seafood HACCP regulation requires that every processor verify 
that the HACCP plan is adequate to control food safety hazards that are 
reasonably likely to occur, 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 various other verification 
activities, including reviewing monitoring records, reviewing records 
of corrective actions, and reviewing calibration records. Section 123.8 
also requires, in certain circumstances, that processors who had 
concluded 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 (9 CFR 417.4{a». 
Section 417.4 includes requirements for initial validation, ongoing 
verification activities, reassessment of the HACCP plan, and 
reassessment of the hazard analysis for processors that do not 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 1s the initial 
validation of the HACCP plan to determine whether the significant 
ha%ards 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 unbiased, independent authority. 
1. Verification 

The agency is proposing in Sec. 120.11(a) to require that every 
processor verify that the HACCP system is being implemented according 
to design. According to the NACMCF, a functioning HACCP system requires 
little end-product sampling because appropriate monitored safeguards 
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 
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product dispositions are made wilen process deviations occu:r:. 
Proposed Sec. 120.11(a} sets forth the Dd~ requirements fOr 

verification activities. Proposed Sec. 120.11(al(11 deals with ongoing 
verification activities. These ongoing activities are in keeping with 
the MACHeF's view that verification needs to take the form of 
"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. 120.111al (1) (i) tbat a 
processor review any consumer complaint that it receives to deteraine 
wIlether the complaint relates to the performance of the HACCP plan or 
reveal the existence of unidentified CCP's. Although the absence of 
consumer complaints does not. by itself. verify the adequacy of a HACCP 
system, those consumer complaints alleging a safety problem tbat a 
processor does receive can be of value as a verification tool and 
should be used for that purpose. 

Proposed Sec. 120.11(al (I) Iii) provides for the calibration of 
process-monitoring instruments as a verification activity. Calibration 
provides assurance that an instrument is measuring correctly. 
Calibration 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. 120.111al(ll liii) provides tbat the processor may 
perfoD! periodic end-product or in-process testing. FM acmowledges 
the sho:r:tcoDdngs of product testing. especially Ddcrobiological 
testing, as a process control. However, the agency recognizes tbat .any 
processors will find that product testing may be included in their 
verification activities, and the agency encourages incorporation of 
testing into HACCP systems, wIlere appropriate. For exaaple. in cas ... 
where a processor is obtaining fruits and vegetables fram unmown 
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 dOCUlEnt monitoring of CCl"s. the talting 
of corrective actions, the calibration of any process control 
instruments, and the performance of any end-product or in-process 
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 
iDplemented. This review of these records IDUllt occur with sufficient 
frequency so as to ensure that any problems in the design and 
iDplementation of the HACCP plan will be proqptly uncovered. and tbat 
modifications to the plan or process will be promptly made • 

FM tentatively concludes that a weekly review of BACCP BDnitoring 
and corrective action records (Sec. 120.11 (a) (1) (iv) IAI would provide 
the industry with the necessary flexibility to handle a higbly 
perishable commodity like fresh juice without interruption. while still 
facilitating timely feedback of information. FDA's experience with l~ 
acid canned foods and acidified foods has demonstrated that timely 
review of these kinds of records is a critical verification 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 HACCP plan. For example, pesticide testing of 
fruits and vegetables may only need to be done wilen the Source of the 
produce is new or unfaDdliar to the fiD!. 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 
Isee proposed Sec. 120.11Ia) (iv) (C)). 

Proposed Sec. 120.11(a) (11 Iv) requires that processors take 
appropriate corrective action whenever any verification procedure, 
including the review of a consumer complaint, :reveals the need to do 
so. This proposed provision is essentially a reDdnder to processors 
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that information obtained through verification 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 requirements 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) (1) (iv) (B) and (a) (1) (iv) (C). For a 
processor's HACCP controls to work, the instruments and equipment that 
it relies upon in monitoring CCP's, such as thermometers, temperature­
recordinq 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 records 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 juice 
processors validate that their HACCP plan is adequate 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 
prerequisite program SOP'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. 55). This process consists of reviewing the CL's to 
verify that the limits at CCP's are adequate to control the ha~ards 
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 
NACMCF view that validation must occur on a regular basis (Ref. 55), 
although the NACMCF does not specify timeframes. Validation should be 
conducted on a regular 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 
proposing 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 formulation; processing methods or systems, 
including computers and their software; packaging; finished product 
distribution systems; or the intended use or consumers of the finished 
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 to 
recognize that this list is not all inclusive. 

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 HACCP plan is adequate to control food hazards 
that are reasonably likely to oCCUr. HACCP plan validation may result 
in a need to alter other aspects of the HACCP system and the 
prerequiSite 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. 

Initial validation of the HACCP plan is necessary to ensure that 
all significant hazards have been identified, and that, if the HACCP 
plan is properly implemented, these hazards will be effectively 
controlled. Subsequent validation of the HACCP plan ensures that the 
plan continues to be effective. 
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Validation is especially important whenever any changea occur that 
could affect the hazard analysis or alter the BACCP plan and 
prerequisite program SOP's in any way. Without these assessments and 
subsequent changes, the KACCP plan may not control the hazards that it 
should, and unsafe juice may be distributed. Therefore, the aqency 
tentatively concludes that validation of the HACCP plan is Decessary to 
ensure that juice processed in accordance with the plan will not bave 
been processed under conditions whereby it may have been rendered 
injurious to health. 

The HACHeY states that the BACCP plan should be updated and revised 
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. New concerns that 
previously were not considered bazards reasonably likely to occur .. y 
become apparent. For example, E. coli OIS7: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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Tberefore, tbe agency tentatively concludes that processors must 
..tntain records demonstrating that they have been diligent in keeping 
their KACCP plans current. Thus, FDA is proposing to require in 
Sec. l20.11{b} that records of the plan validation be subject to the 
requirements of Sec. 120.12 . 

Proposed Sec. 120.11(b) also requires that, where validation shows 
that the KACCP plan is inadequate, the processor modify i e~iataly the 
plan. Failure of a processor to modify immediately its HACCP plan after 
the processor has determined that the plan is inadequate would reault 
in the processor operating under insanitary conditions that .. y render 
the food prepared under the inadequate plan injurious 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 reasonably affect whether a food hazard e&lsts. ~ has proposed 
to include examples of such changes in Sec. 120.11{c). The list is 
identical to that proposed in Sec. 120.11(b), on when a plan _st 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 syet.. 
for juice, the principle of validation applies equally to a decision 
that a HACCP plan is not necessary as it does to a decisioD that the 
plan is adequate. Circumstances change, and processors must be alert to 
whether factors that effectively exempt them from the requir_t to 
have a plan continue to apply. 

Tbe agency is proposing in Sec. 120.11(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 fUD~tal in 
dete~ng whether the hazard analysis considers all food hazards that 
are reasonably likely to occur. The hazard analysis validation may 
result in a need to alter other aspects of the RACCP .yst .. and the 
prerequisite program SOP·s. These kinds of activitie. are not routine 
but require an understandinq of the principles of HACCP that is 
obtained through appropriate training. 

The aqency requests comment on its proposed approach to validation 
requirements of a hazard analysis in the absence of a RACCP plan. 

J. Records 

Implementing a RACCP program involves engaging in adequate 
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monitoring of CCP's and documenting the results of that monitoring 
through records. It also involves the taking of appropriate corrective 
actions in response 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 activities. 
Records of prerequisite program sOP's, although not a part of the HACCP 
system, are significant records in a HACCP program in that the SOP's 
may be used in place of HACCP controls. Record systems used by the 
pilot firms in FDA's pilot program included hand written logs, filing 
systems for continuous recording charts and inspection 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 records. Under this provision, all required 
records must include: (1) The name and location of the processor or 
importer; (2) the date and time of the activity that the record 
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 other information must be 
entered on records at the time that it is observed (Sec. 123.9(a) (4». 
Records must be retained for at least 1 year 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(b)). Off site 
provisions for storage of records from processing facilities that 
seasonally pack are allowed, provided that the records are reasonably 
accessible (Sec. 123.9(b) (3)). All records must be available for 
official review (Sec. 123.9(c). Section 123.9 also provides 
information concerning public disclosure of records and maintenance of 
records on computers. 

According to the NACMCF, maintenance of appropriate records is 
fundamental to 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 required 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 records shall be maintained. The list of records that 
juice processors are required to maintain is included in 
Sec. l20.12(a), although this list is included simply for simplicity, 
in that the list reflects the record reqUirements 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 to a specific product will be especially 
important when there has been a deviation at a CCP and will enable 
processors to isolate product 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 isolated. 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 a 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 
info.t:mation be entered on records at the time that it is obserftd and 
that the records contain the actual values and observations obtained 
during monitoring. It is important that info.t:mation relating to 
observations be recorded immediately 
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and that the records contain the actual values and observations to 
enhance accuracy. 

Both the HACCP regulations for seafood and for meat and poultry 
require that the IlACCP plan be signed and dated. In the seafood final 
rule (60 FR 65096 at 65124), ~ emphasized the t.portance of signing 
and dating the IlACCP plan. The agency stated that: 

Such a signature would provide direct evidence of aanage.ent's 
acceptance of the plan for implementation. ~ cannot stress enough 
that for HACCP to succeed, there must be a clear COIIIaIitment to it 
frem the top of the firm on down. Management lIIUst set a strong 
example in this regard. A signature requirement will remind 
management of this important 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 min1la1ze 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 HACCP plans for juice processing, and that there are significant 
benefits of requiring similar steps for the HACCP plan for juice. 

The agency is also proposing to require that the hazard analysis 
for juice be written (see proposed Sec. 120.71. ~ tentatively 
concludes that the hazard analysis shall be signed and dated in a 
lIIIIlUler similar to what is required for the HACCP plan becaue of ita 
relationship to and importance in the development of an adequate HACCP 
plan. 

Therefore, the agency is proposing to require in Sec. 120.l2(cl(11 
that the ha:tard analysis and the HACCP plan be signed and dated by the 
most responsible individual on-site at the proceSSing facility or by a 
higher level official of the processor. Proposed Sec. 120.12(c)(11 
provides that the signatures signify that these recorda have been 
accepted for incorporation into the HACCP system by the fi_. 

In Sec. l20.12(cl (2) (i) through (cI(2) (iiil, ~ is proposing to 
require that the hazard analysis and the llACep plan be dated and signed 
upon initial acceptance, upon any modification, and upon verification 
and validation of the plan in accordance with proposed 
Sec. 120.l1Idl(1'. As was discussed fully in the "Verification and 
Validation" section of this pre~le, ~ is proposing in Sec. 120.11 
that the adequacy of the HACCP plan, or, in the absence of a BACCP 
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 prerequisite program SOP's in any way. Theae 
verifications, validations, and modifications are necessary to ensure 
that the HACCP program remains current, and that it is respollllive to 
emerging problems. The signature of the firm representative will 
document that these validations and modifications are perforaed as 

. i required. The requirements for documentation are the same as those 
:1 required for the HACCP plan in the seafood regulation (Sec. l23.6(dl). 
I The agency is proposing in Sec. 120.12(d} requirements for record 

,! retention. Proposed Sec. 120.12 (dl (1) states that, in the case of 
perishable or refrigerated products, all required recorda 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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expected to 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 
business 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) (5) processors are required to maintain records 
documenting validation of the HACCP plan. If the firm is relying on 
equipment or processes to control hazards that are reasonably likely to 
occur then the firm must have some assurance that the equipment or 
process is adequate for that purpose. Should FDA adopt proposed 
Sec. 120.12(d) (2), a written certification from the equipment 
manufacturer will likely generally be sufficient to establish equipment 
adequacy. However, the processor may need to obtain a written 
scientific 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 adequate 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 is 
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 juice processors may be required to store a 
significant quantity of records, and that there may not be adequate 
storage space in the processing facility for all of these records. 
However, if 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 sorne relief to processors in 
Sec. 120.12(d) (3), which allows for off-site storage of the 
prerequisite program SOP 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 off-site storage are the more routine processing 
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 can easily be used to 
maintain all of the processing records from each of the processing 
facilities at corporate headquarters. Therefore, for clarity, FDA is 
proposing in Sec. 120.12(d) (3) that electronic records 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 
prolonged 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 SOIM relief, yet will serve to ensure tbat the 
records in question will be readily available. 

Proposed Sec. 120.12(e) requires that all records required UDder 
part 120 be available for official review and copying at reasonable 
times. The agency's access to HACCP records 1s essential to ensure tbat 
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, _s fully discussed 
in the rulemaking on seafood HACCP (60 FR 65096 at 65139). The 
iaportance of the records in ensuring that juice will not be rendered 
injurious to health 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 tbat the proposed 
language in Sec. 120.12(e) is intended to be flexible enougb to cover 
State officials if their agency adopts any final regulation by 
reference. 

Proposed Sec. 120.l2(fl sets forth information concerning public 
disclosure of processing records. The agency concluded in the seafood 
final rule (60 FR 65096 at 65139): 

that records and plans should be protected to the extent 
possible in order to promote the implementation of BACCP aeross the 
seafood industry. FDA has concluded that the public will benefit 
f~ 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 HACCP records and plans generally will foster the 
industry's acceptance of BACCI? Even though BACCP may be IIIIndatory 
under these regulations, in order for it to succeed, processors .uat 
be committed to it because they see value in it for themselves. Fear 
of public disclosure of matters that have long been regarded as 
confidential business matters could significantly undermine that 
coamitment. FDA concludes, therefore, that it is in the public 
interest to foster tailored HACCP plans that demonstrate 
UDderstanding and thought, rather than promote the use of rate ptaa. 
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 Freedaa 
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 possession of a 
large volume of plans and records at any given _nt. ~r, 
given the significant interest in this subject as conveyed by the 
c nts, FDA has concluded that the final regulations should 
reflect the fact that the HACCP plans and records that do COIle 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 .. rrant 
different conditions for public disclosure for recorda for juice BACCP 
than those required for seafood BACCP. Therefore, FDA is propoaing the 
same provisions for Sec. 120.12If) as are found in Sec. 123.9(d). 

In the Federal Register of March 20, 1991 (62 FR 13430), ~ issued 
regulations at part 11 121 CFR part III that provide criteria for 
acceptance by FDA, under certain circumstances, of electronic records, 
electronic Signatures, and handwritten signatures executed to 
electronic recorda as equivalent to paper records and handwritten 
signatures executed on paper. Proposed Sec. 120.12(gl allows for the 
_intenance of records on cOlllPuters in accordance with part 11. This 
provision simply makes clear the fact that records can be _intained on 
COIIIpUters. 

The agency requests comments on its proposed approach to 
recordkeeping for juice processors. 

K. Training 

In Sec. 123.10 of the seafood BACCI? regulation, FDA required that 
certain functions relating to the operation of a BACCP syste.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 eL's, control measures l corrective actions, and 
recordkeeping procedures. The often seasonal nature, remote 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 juice 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.l3(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 
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 to food processing. The 
agency anticipates that 2- or 3-day training sessions, modeled after 
the Better Process Control Schools currently in place for low acid 
canned food and acidified food manufacturers, will be provided by 
various private organizations 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 
fram 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 Alliance 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 standard 
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 
qualify an individual to perform these functions if such experience has 
provided knowledge at least equivalent to 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 to offer to an individual who 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 processors 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 _y 
utilize consultants or other trained individuals to perfora these 
functions if they so choose. 

L. Application of Requir..-nts to I".:.orted Products 

The seafood HACCP regulation sets forth requirements for importers 
of fish and fishery products in Sec. 123.12. According to 
Sec. 123.l2(a}, the importer must either: (I) 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 
I1.S. system relative to the products being imported, Or (2) have and 
implement written verification procedures, as described in the 
regulation, for ensuring that the products being imported were 
processed in accordance with the requirements of part 123. If the 
importer must engage in affirmative verification steps, records of the 
taling of these steps must be made in English and be on file with the 
importer, and available for inspection by FDA ISec. 123.12Ic)). 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) (41 of the act, and FIlA will deny the product entry 
ISec. 123.l2Id» under section 80lla) of the act 121 U.S.C. 38lla}). 

Many types of juice are imported into the United States. FIlA's 
inspection system for imports consists largely of reviewing the custa.s 
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 
problems (e.g., tamarind and tamarind products, including juice and 
juice concentrate). The same problems that are present in doaestically 
produced juice can be present in imported juice and _y not be apparent 
frQlll 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.S. !".:.orter, rather than the foreign processor, Who 
actually offers imported juice for entry into the United States. While 
many !".:.orters are conscientious about the safety of the products that 
they i".:.ort, others have little understanding of the potential bazarda 
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 th... These 
options provide great flexibility for i".:.orters to achieve ca.pliance 
and thus, would appear to be suitable for a wide variety of foods. FIlA 
tentatively concludes that !".:.orter 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 i".:.orts and seafood imports. 
Thus, while the agency has made some III1nor editorial revisions for 
clarity, proposed Sec. 120.14 essent1ally tracks Sec. 123.12. FIlA 
requests comments on the proposed import requirements for juice. 

K. Pathogen Reduction 

As discussed previously, one of the NACMCF's rec ndations to rM 
was the use of safety perfo~nce criteria instead of mandating the use 
of a specific intervention technology (Ref. 53). Performance standards 
set forth requirements in terms of what is to be achieved by a given 
regulatory requirement, and represent a shift in focus from' .('< m'nd­
and-control" regulations because they specify the ends to be achieved 
(producing safe juice productsl. not the means to achie_ those enda. 

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 cumu~ative 5 log reduction in the target pathogen or a reduction in 
yearly 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 shou~d be based on a thorough hazard analysis. The 
NACMCF stated that validation of the process must be an integral part 
of this framework. 

Based on the evidence of microbial outbreaks discussed in section 
I.A of this document, FDA tentatively concludes that processors must 
estab~ish 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 to part 113 or 114 meet the 5 log reduction requirement 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., 10<SUP>5</SUP» 
reduction in the most resistant microorganism of public health 
significance that is likely to OCCur in the juice for at least as long 
as the shelf life of the product under normal and moderate abuse 
conditions. The agency requests comment on the appropriateness of the 5 
log reduction performance standard and if other approaches, such as 
establishing a minimal acceptable risk standard for juices, could be 
used that wou~d ensure the safety of the juice. The agency requests 
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 log 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 specific 
juices based on their unique 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 outbreaks of E.coli in juice as described in 
section I.A of this document and the ubiquitous nature of L. 
monocytogenes. E. coli is known to be unusually acid resistant (Refs. 
60 and 61), and L. monocytogenes 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 controlled. 

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 example, 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 5 log reduction 
performance standard. However, other interventions (e.g., surface 
treatments) may be adequate for some types of produce (e.g., citrus 
fruits). As discussed previously in section I.E of this document, the 
NACMCF concluded that: (1) The history of public health problems 
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 to surface treatment, but for others, 
additiona~ interventions may be required (e.g., pasteurization of the 
juice). Pathogens are not reasonably 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 pathogene 
that may be present. Therefore, any contamination being introduced into 
the juice will came 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 this 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 he 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.g., temperature of water. type and strength of 
sanitizers, effectiveness of equipment). 

Proper implementation of these two CCP's li.e., zero defects and 
washing, brushing. and sanitizing the fruit) could potentially achieve 
a three log reduction in microorganisms (Ref. 64). However, as 
proposed, processors must validate that such a reduction in the target 
pathogen is occurring. 

In addition to the two CCP's, processors 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 1995 
outbreak of Salmonella hartford associated with fresh orange juice waa 
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 juices is generally 
done by either a machine which scores and cores tbe fruit before 
squeezing or by cutting the fruit in half and reaming out 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 tnife 
will make contact with the peel and could potentially conta.inate 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 .ast 
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. 

For purposes of illustration, FDA has simplified sa.e of the 
o:traction methods in order to calculate tbe possible log reduction in 
pathogens that might occur from different methods of extraction. In the 
•• coring , • extraction method, using an ex~le 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 e1rcle of the outside of the peel. That is, a 
4-inch orange has about 50 square inches of peel and a \l/2\-inch 
e1rcle contains an area of 0.78 inches so that only 1.6 percent (.78/ 
501 of the outside would be potentially in contact with tbe 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 be 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 _uld make 
contact with the interior would be the top half of the cir~erence of 
the orange multiplied by the width of the kn!fe, or about 0.06 square 
inches with a 4-incb (diameter) orange. Thus. the reduction of 
pathogens could be approximately 3 log (0.06/50) just by discardin9 the 
orange peel. Again, under proposed part 120. processors IllUst be able to 
validate that this reduction is occurring in the target patbogen. 
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Thus, it may be feasible that a processor use a combination of 
CGMP's, sanitation SOpls, and at least the three CCpls discussed 
previously ((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 able to use other technologies 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 achieve 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 ccr, 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 
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 5 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 stored under normal and 
moderate abuse 
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conditions. 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.g., transport home, setting out on 
a counter or table). Moderate abuse may occur When unusual 
circumstances arise during regular handling. For example, unloading a 
truck on a hot day where the product may sit on a loading dock for a 
short period of time could constitute moderate abuse. In addition, 
moderate abuse could occur 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 does not include exposure to 
high temperatures for extended periods of time. 

The proposed requirement mandates that processors 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 their 
growth. Such an evaluation may also be necessary to ensure the adequacy 
of the pasteurization or refrigerating equipment used by the processor. 

Comments on the notice of intent (62 FR 45593, August 28, 1997) 
addressed the issue of pathogen reduction. One comment stated that a 2 
1/2 log reduction in fruit surface microflora from washing was 
adequate. Some comments asked from what point the 5 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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be 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 whetber all juices 
should be subject to proposed Sec. 120.24, or whether such a 
requirement may not be necessary for certain juices or types af juices. 
FDA also requests comments on whetber 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 requireaents 
that are subject to public comment and review by the Office of 
Management and Budget (OMB) under the Paperwork Reduction Act of 1995 
(44 U.S.C. 3501-3520). The title, description, and respondent 
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 caapleting and 
reviewing the collection of information. 

FDA invites comments on: (1) Whether tbe 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 tbe proposed 
collection of information including the validity of metbodology and 
assumptions used; (3) ways to enhance tbe quality, utility, and clarity 
of the information to be collected; and (4) ways to minimize the burden 
of tbe collection of information on respondents, including through the 
use of automated collection techniques when appropriate or otber fo~ 
of information technology. 

Title: Hazard Analysis and Critical Control Point (HACCPI Sys~-­
Reporting and recordkeeping requirements for processors of fruit and 
vegetable juices under the provisions of 21 CFR part 120. 

Description: Section 402(a) (1) (21 U.S.C. 342(a) 11») of tbe Federal 
Food. Drug. and Cosmetic Act (the act) states that a food shall be 
de ned to be adulterated if it bears or contains any poisonous or 
deleterious substance which may render it injurious to health. Section 
402Ial(4) 121 U.S.C. 3421al (4)1 of the act states that a food shall be 
deemed to be adulterated if it bas been prepared, packed, or beld under 
insanitary conditions whereby it may bave becx=e contaminated witb 
filth, or whereby it may have been rendered injurious to health. !'be 
proposed regulation set forth in this proposed rule would require 
processors to use Hazard Analysis and Critical Control Point (RACCP) 
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. 

21 CFR 
Sections 
120.6(c) 
120.12 (a 

)(11 
and 
lal 121. 
120.6(c 
)-(dl. 
and 
120.12 ( 
a) (5) 

120.7 
and 
120.12 ( 

Table l.--Estimated Annual Recordkeeping Burden 

No. of 
Recordkeepers 

600 

600 

Annual 
Frequency 
1\2\ 

1 

Hours per 
Recordkeeper 

4 

2 

Total Sou" 
4,800\2\ 

1,200 
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al (2) 
and 
(c) (1) 600 1\2\ 8 4,800\2\ 

120.8(a) 
and 
120.12( 
a) 131 
and (c) 600 1\2\ 8 4,800\2\ 

120.8Ib) 
(7) and 
120.12 ( 
a) (4) (i 
) 600 14,600 0.01 87,600 

120.11 (b 
I and 
120.12( 
al (5) 600 1 4 2,400 

120.11(a 
) (1) (iv 
) 600 52 0.1 3,120 

120.IO{c 
) and 
120.12 ( 
a)(4)(i 
i) 600 12 0.1 '120 

120.14 (a 
)(2) 308 1 4 1,232 

120.12(e , 182\3\ 1 4 728 
------------------------------------------------------------------------
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 information. 

<SUP>2 First year only. 
<SUP>3 Assuming that producers and importers are subject to official review 

on a 5-year cycle. 

The burden for these activities will vary considerably among 
processors and importers of juice and juice products, depending on the 
type and number of products inVOlved, and the nature of the equipment 
or instruments required to monitor critical control points. The burdens 
have been estimated based on the estimated average annual information 
collection burden for seafood HACC? (60 FR 65096 at 65178; December 18, 
1995). As noted in the preliminary regulatory 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.S.C. 3507(d», the agency has submitted the information 
collection provisions of this proposed rule to OMS for review. 
Interested persons are requested to submit comments regarding 
information collection by May 26, 199B, to the OMB (address above), 
Attention: Desk Officer for FDA. 

VI. Environmental Impact 

The agency has determined under 21 CFR 25.30{j) that this action is 
of a type that does not individually or cumulatively have a significant 
effect on the human environment. Therefore, neither an environmental 
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assessment nor an environmental impact statement is required. 

VII. Analysis of Impacts 

A. Preliminary Regulatory Impact Analysis 

In accordance with Executive Order 12886, FDA has developed a 
single preliminary regulatory impact analysis (PRIA) that estimates 
benefits and costs associated with both this RACCP proposal and the 
warning label proposal for juice. The agency will promptly publisb the 
PRIA in the Federal Register. 

B. Small Entity Analysis 

In accordance with the Regulatory Flexibility Act (5 U.S.C. 601-
612), FDA has 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. 

VIII. Request for comments 

Interested persons may, on or before JUly 8, 1998, aUbait to the 
Dockets Management Branch (address above) written comments regarding 
this proposal. Two copies of any COIIIIIentll are to be sUbaitted, except 
that individuals may submit one copy. COIIIIIeDts 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 be~ 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, Food, 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 
Commissioner of Food and Drugs, it is proposed that title 21 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) 
SYSTEMS 

Subpart A--General Provisions 

Sec. 
120.1 
120.3 
120.5 
120.6 
120.7 
120.8 
120.9 
120.10 
120.11 
120.12 
120.13 
120.14 

Applicability. 
Definitions. 
Current good manufactUring practice. 
Prerequisite program standard operating procedures. 
Hazard analysis. 
Hazard Analysis Critical Control Point (HACCP) plan. 
Legal basis. 

Corrective actions. 
Verification and validation. 
Records. 
Training. 
Application of requirements to imported products. 

Subpart B--Pathogen Reduction 

120.20 General. 
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120.24 Process controls. 
Authority: 21 U.S.C. 321, 342, 343, 346, 348, 371, 374, 37ge, 

381, 393; 42 U.S.C. 241, 2421, 264. 

Subpart A--Genera1 Provisions 

Sec. 120.1 Applicability. 

(a) Any juice sold as such or used as an ingredient in beverages 
shall be processed in accordance with the requirements of this part. 
Juice means the aqueous liquid expressed or extracted from one Or _re 
fruits Or vegetables, purees of the edible portions of one or _re 
fruits or vegetables, or any concentrates of such liquid or puree. 

Page 20482 

(b) The regulations in this part shall be effective 1 year after 
the date of publication of the final rule in the Federal Register. 
However, by its terms, this part is not binding on small and very _11 
businesses until the dates listed in paragraphs Ib)11) and (b){21 of 
this section. 

11) For small 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. 

121 For very small businesses that have either total annual sales 
of less than $500,000, or if their total annual sales are greater 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 
after 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. 91j) (18) (vi), and part 
110 of this chapter are applicable to 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. 
Ib) Control meaSUre means 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. 

Id) Critical limit means the maximum or lllinimum value to which a 
physical, biological, Or chelllical parameter must be controlled at a 
critical control point to prevent, eliminate, Or reduce to an 
acceptable level the OCCUrrence of the identified food hazard. 

Ie) Food hazard means any biological, chelllical, or pbysical 
property that may cause a food to be unsafe for human cons\llllPtion. 

If) Importer means either the U.S. owner Or consignee at the tiBe 
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 into the United States are in coapliance 
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 process, point, or procedure is under 
control and to produce an accurate record for use in verification. 

(h) (I) 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 operation 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 or 
(B) directly to consumers and other retail establishments. 
(i) Processor means any person engaged in commercial, custom, or 

institutional processing of juice products, either in the United States 
or in a foreign 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 requirements. 
(k) Should is used to state recommended or advisory procedures or 

to identify recommended equipment. 

Sec. 120.5 Current good manUfacturing practice. 

Part 110 of this chapter applies in determining whether the 
facilities, methods, practices, and controls 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) sanitation controls. Each processor shall have and implement a 
sanitation standard operating 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 outer garments; 

(3) Prevention of cross-contamination from insanitary objects to 
food, food packaging material, and other food contact surfaces, 
including utensils, gloves, and outer garments, and from raw product to 
processed product; 

(4) Maintenance of hand washing, hand sanitizing, and toilet 
facilities; 

(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 biological contaminants; 

(6) Proper labeling, storage, and use of toxic compounds; 
(7) Control of employee health conditions that could result in the 

microbiological contamination of food, food packaging materials, and 
food contact surfaces; and 

(S) Exclusion of pests from the food plant. 
(b) Monitoring. 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 monitoring and corrections 
prescribed by paragraph (b) of this section. These records are subject 
to the recordkeeping requirements of Sec. 120.12. 

(d) Relationship to Hazard Analysis and Critical Control Point 
(HACCP) plan. Prerequisite program SOP controls may be included in the 
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BACCf plan required under Sec. 120.8(b). However, to the extent that 
they are implemented in accordance with this section, they need not be 
included in the DACCP plan. 

See. 120.7 Hazard analysis. 

Each processor shall develop, or have developed for it, a written 
hazard analysis to determine whether there are food hazards that are 
reallonably likely to occur for each type of juiee procellsed by that 
proeessor and to identify the eontrol measures that the processor can 
apply to control those hazards. The hazard analysis shall include food 
hazards that can be introduced both within and outside the processing 
plant environment, including food hazards that can oceur before, 
during, and after harvest. A food hazard that is reasonably likely to 
oceur is one for which a prudent processor would establish controls 
because experience, 
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illness data, scientific reports, or other information provide a baais 
to eonclude that there is a reasonable possibility that, in the absence 
of those controls, the food hazard will oceur in the particular type of 
product being processed. The hazard analysis shall be developed by an 
individual or individuals who have been trained in aecordance with 
Sec. 120.13 and shall be subject to the recordkeeping requirements of 
Sec. 120.12. 

la) In evaluating what food hazards are reasonably likely to occur. 
consideration should be given, at a minimum, to the following: 

(1) Microbiological contamination; 
(2) Parasites; 
(3) Chemical contamination; 
(4) Unlawful pesticides residues; 
(S) Decomposition in food where a food hazard has been associated 

with decomposition; 
(6) Natural toxins; 
(7) Unapproved use of food or color additives; 
(8) Presence of undeclared ingredients that may be allergens; and 
(9) Physical hazards. 
(bl Processors should evaluate product ingredients, processing 

procedures, packaging, storage, and intended use; facility and 
equipment function and design; and plant sanitation including e.ployee 
hygiene to determine the potential effect of each on the safety of the 
finished food for the intended consumer • 

Sec. 120.8 Hazard Analysis Critical Control foint (DACef) plan. 

(a) HACCP plan. Every processor shall have and implement a written 
DACeP 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 HACCf plan shall be developed by an individual Or 
individuals who have been trained in accordsnce with Sec. 120.13 and 
shall be subject to the recordkeeping requirements of Sec. 120.12. A 
HACCP plan shall be specific to: 

(11 Each location where juice is processed by that proOllsaor; and 
(21 Each 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 control points, 
critical limits, and procedures required to be identified and performed 
by paragraph (bl 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 HAeCP plan. The HAeCP plan shall, at a 
minimum: 

(11 List all food hazards that are reasonably likely to occur as 
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identified in accordance with Sec. 120.7, and that thus must be 
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 environment, 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 pOints; 

(4) List the procedures, and the frequency with which they are to 
be performed, that will be used to monitor each of the critical 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 points; 

(6) List the validation and verification procedures, and the 
frequency with which they are to be performed, that the processor will 
use in accordance 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 
observations obtained during monitoring. 

(c) Products subject to other regulations. HACCP plans for juice 
need not address the food hazards 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. 120.9 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, 
Druq, and Cosmetic Act. Whether a processorts actions are consistent 
with ensuring the safety of juice will be determined through an 
evaluation of the processor's overall implementation of its HACCP 
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. 

(a) Processors may develop written corrective action plans, which 
become part of their Hazard Analysis and Critical Control Point (HACCP) 
plans in accordance with Sec. 120.S(b) (5), by which processors 
predetermine the corrective actions that they will take whenever there 
is a deviation from a critical limit. 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: 
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(1) Segregate and hold the affected product, at least until the 
requirements of paragraphs (b) (2) and Ibl(3) of this section are aet; 

(2) PerfoDn or obtain a review to deteDmine the acceptability of 
the affected product for distribution. The review shall be perfoDM!d. by 
an individual or individuals who have adequate training or experience 
to perfoDn such review. Adequate training mayor may not include 
training in accordance with Sec. 120.13; 

(3) Take corrective action, when necessary, with re"pect to the 
affected product to ensure that no product enters com.erce that is 
either injurious to health or is otherwise adulterated as a result of 
the deviation; 

If) Take corrective action, when necessary, to correct the cause of 
the deviation; and 

(S) PerfoDn 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 deteDmine 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. 

Ie) All corrective actions taken in accordance with this section 
sball be fully documented in records that are 
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subject to verification in accordance with Sec. 120.11{a) (I) (iv) (B) aDd 
the recordkeeping requirements of Sec. 120.12 • 

Sec. 120.11 Verification and validation. 

la) Verification. Every processor shall verify that the Hazard 
Analysis and Critical Control Point (HACCP) system is being- iaplemented 
according to design. 

(1) Verification activities shall include: 
(i) A review of any consumer complaints that have been received by 

the processor to deteDmine whether such complaints relate to the 
performance of the HACCP plan or reveal previously unidentified 
critical control points; 

(ii) The calibration of process-monitoring- instruments. 
(iii) At the option of the processor, the performance of periodic 

end-product or in-process testing; 
(iv) A review, including signing and dating, by an iodividual who 

has been trained in accordance with Sec. 120.13, of the records that 
document: 

(A) The monitoring of critical control points. The purpose of this 
review shall be, at a minimum, to ensure that tbe records are complete 
and to verify that the records document values that are within the 
critical limits. This review shall occur within 1 week 17 days) of the 
day that the records are _de; 

(B) The taking of corrective actions. Tbe pu:rpose of this revi_ 
shall be, at a minimum, to ensure that the records are ~lete and to 
verify that appropriate corrective actions were taken in accordance 
with Sec. 120.10. This review shall occur within 1 week 17 days) of the 
day that the records are made; and 

IC) The calibrating of any process monitoring instruments used at 
critical control points and the performance of any periodiC end-product 
or in-process testing that is part of the processor's verification 
activities. The pu:rpose of these reviews sball be, at a mini-m, to 
ensure that the records are complete and tbat 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 

Iv) The following of procedures in Sec. 120.10 whenever any 
verification procedure, including the review of consumer ~laint •• 
establishes the need to take a corrective action. 

(2) The calibration of process-monitoring instruments, and the 
performance of any periodic end-product and in-process testing, in 
accordance with paragraphs (a) (1) (iv) (B) through (a) (lillv) lei of this 
section, shall be documented in records that are subject to the 
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recordkeeping requirements of Sec. 120.12. 
(b) Validation of the HACCP plan. Every processor shall validate 

that the HACCP plan is adequate to control food hazards that are 
reasonably likely to occur; this validation shall occur at least once 
within 12 months after implementation and at least annually thereafter 
or whenever any changes in the process occur that could affect the 
hazard analysis or alter the HACCP plan and prerequisite program of the 
standard operating procedures (SOP's) in any way. 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 consumers of 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 Sec. 120.12. The 
HACCP plan shall be modified immediately whenever a validation reveals 
that the plan is no longer adequate to fully meet the requirements of 
this part. 

(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 adequacy 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 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 record keeping reqUirements of 
Sec. 120.12. 

Sec. 120.12 Records. 

(a) Required records. Processors shall maintain the following 
records documenting the processor's Hazard Analysis and Critical 
Control Point (HACCP) system: 

(1) Records documenting the implementation of the prerequisite 
program of the standard operating procedures (SOP'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 critical 

limits, 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 

(5) 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 activity that the record reflects; 
(3) The signature or initials of the person performing the 

operation or creating the record; and 
(4) Where appropriate, the identity of the product and the 

production code, if any. Processing and other information shall be 
entered on records at the time that it is observed. The records 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 (al (2) and (a) (3) of this section 
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shall be signed and dated: 
(i) Upon initial acceptance; 
(iiI 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 froaen, 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 scientific 
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 pexmitted after 6 aonths follONing 
the date that the monitoring occurred, if such records can be retrieved 
and provided on-site within 24 hours of request for official review • 
£lectronic 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 sa.<e other 
reasonably accessible location at the end of the seasonal pack but 
shall be immediately returned to the processing facility for official 
review upon request. 

(e) Official review. All recorda required by this part shall be 
available for official review and copying at reasonable times. 

(fl Public disclosure. (I) Subject to the limitations in paragraph 
(d) (2) of this section, all records required by this part are not 
available for public disclosure unless they have been previously 
disclosed to the public, as defined in Sec. 20.81 of this chapter, or 
unless they relate to a product or ingredient that has been abandoned 
and thus, no longer represent a trade seCret or confidential ~rcial 
or financial information as defined in Sec. 20.61 of this chapter. 

(2) Records required to be maintained by this part are subject to 
disclosure to the extent that they are otherwise publicly avai~able, or 
that disclosure could not reasonably be expected to cause a co.petitive 
hardship, such as generic-type HACCP plans that reflect standard 
industry practices • 

(gl Records maintained on computers. The maintenance of records on 
computers, in accordance with part 11 of this chapter, is acceptab~e. 

Sec. 120.13 Training. 

(a' Only an individual 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 COQtro~ 
measures, as required by Sec. 120.7; 

(2) Developing a Hazard AnalysiS and Critical Contro~ Point (RACCPI 
plan that is appropriate for a specific processor, in order to aeet the 
requirements of Sec. 120.8; 

(31 Validating and modifying the HACCP plan in accordance 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) (11 (Iv). 
(bl The individual performing the functions listed in paragraph (a) 

of this section shall have successfully caapleted 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 to perform these functions if such experience has 
provided knowledge at least equivalent to that provided through the 
standardized curriculum. The trained individual need not be an employee 
of the processor. 

Sec. 120.14 Application of requirements to imPorted products. 

This section sets 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 equivalency or 
compliance of the inspection system of the foreign country with the 
U.S. 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 into the United States was 
processed in accordance with the reqUirements of this part. The 
procedures shall prOVide, at a minimum: 

(i) Product specifications that are designed to ensure that the 
product is not adulterated under section 402 of the Federal Food, Drug, 
and Cosmetic Act because it may be injurious to health or because it 
may have been processed under insanitary conditions; and 

(ii) Affirmative steps to ensure that the products being offered 
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 Control 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 a continuing or lot specific certificate from 
an appropriate foreign 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; 

(D) 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; 

eEl Periodically testing the imported food, and maintaining on file 
a copy, in English, of a written guarantee from the foreign processor 
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 requirements of 
this 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. 

(c) 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 be subject 
to the applicable provisions of Sec. 120.12. 

(dl Determination of compliance. The importer shall provide 
evidence that all food offered for entry into 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 required 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. 

'l'his 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 subpart A of this part, 
processors of juice products, except those subject to the requirements 
of part 113 or 114 of 
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this chapter, shall include in their Hazard Analysis and Critical 
Control Point (HACCP) plans control measures that will produce, at a 
minimum, a S log (i.e., 10<SUP>S</SUP» reduction, for a period at 
least as long as the shelf life of the product when stored under no~l 
and moderate abuse conditions, in the pertinent microorgani ... For the 
purposes of this regulation, the "pertinent microorgani'", is the 
most 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 Food and Drug Administration. 
Donna E. Shalala, 
Secretary of Health and Human Services. 
Fa Doc. 98-11025 Filed 4-22-98; 8:45 am 
BILLING CODE 4160-01-F 

Addmf!P!!!lnfonnatioo April 21, 1998 Press Release 
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U. S. Food uti Drag Admialstratloll 
Center for Food Safety and AppUed NIItrl1iOD 
Jue l, 2_ 

Kinetics of Microbial Inactivation for Alternative Food 
Processing Technologies 

Executive Summary 
(Table ofConllmlS) 

This report evaluates Ihe scientific information available on a variety of altemativc food 
processing teclmologies. The purpose oflhe report is to help Ihe Food and Drug AdmiDismIIioo 
evaluate each teclmology's effectiveness in reducing and inactivating patbogeos ofpublic bealIh 
c:oncem. Where infonnation is too limited for a thorough eva1uation and conclusion. rescwcb 
needs are identified. 

The report begins with a discussion of overan:hing principles that apply to all of Ihe tecllllOlogies. 
specifically focusing on kinetic )lIII1IIIlderS and patbogeos of public hea1th conc:a:n. Kinetic 
parameters and models are used iO compare Ihe rates ofmicrobial inaetivation for each 
technology. Limitations oflhe parameters are discussed at length. Pathogens of COIICCID for aIllhe 
technologies are also addressed. 

The report then provides a detailed review and analysis oflhe alternative technologies. For each 
technology,lhe FDA asked Ihe panel iO define Ihe technologies, idemify patbogeas of public 
health concern most resistant iO Ihe technology. describe Ihe mecbanjsms ofpalhogal 
inactivation and !heir kinetics, identiJY ways iO validate Ihe effectiveness of microbia1 
inactivation, identiJY critical process factors and describe pocess deviations and ways iO bIDdle 
them. The panel also provides a descliption of synergistic effects between technologies, when: 
available, and articulates rescwcb needs for each technology. 

OVERARClDNG PRINCIPLES 

Kinetic parameters and models are used for Ihe development of food preservatioD JAt< 59t! iO 
ensure safety. They also pennit comparison of different JAOCCSS technologies on reductiClll of 
microbial populations. The parameters. with !heir recognized limitations. are used to auaIyze aud 
report Ihe reduction of a microbial population as a fUnction ofJAocess pmaudtls aud include 
empirical coefficients experin,.,ulally determined from microbia1 reduction kinetics~ The models 
and kinetic parameters are used to pn:sent and compare microbial inactivation data from therma1, 
pm;sun: and electromagnetic processes. The parameters (D-va1ue and z(T). z(P), z(E), E. k. K 
and V) have been calculated from data previously reported and using Ihe models for therma1, 
pm;sun: aud pulse electric field (PEF) technologies. The therma1 parameters apply iO microwave 
energy and electrical resistance (ohmic) JAi ICesses, as wen as any 0Iher teclmoJogy wben: 
temperature is Ihe primary factor. The parameters for pm;sun: or PEF ueatments should apply to 
any process where pm;sun: or electricity is Ihe primary critical factor in reduciDg microbial 
populations. Given Ihe scarcity of data, these are emmated parameters aud tltc= is an imminent 
need for more rescwcb in this area. The quantity of data for several oflhe 0Iher technologies, 
describing Ihe influence of Ihe treatment on reduction of microbia1 populations. is insufticient 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 
descnOe 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 thennal treatments have been assembled 
over a significant period oftime. Published literature has included kinetic parameters needed to 
respond to must process, product and microbial situations. Thermal parameters provide a sound 
basis for development of processes for the microwave energy and electrical resistance (ohmic) 
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 microorganisms. 

Data used to determine the D-value andlor 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 enteroco/itica, 
'Vibrio spp., Aeromonas hydrophila. Campylobacter jejuni, Listeria monocytogenes and 
Staphylococcus aureus. In general, the thermal resistance constants z(T) for the vegetative " 
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. I 85/min) for Clostridium 
batulinum protenlytic Type B spores at 110°C in pureed peas. 

An independent additional inactivation mechanism due to the electric current during ohmic 
heating rnay 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 
= 0.154Imin) at 400 MPa were lower than the ones for S. aureus. These data were measured at 
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ambient lempetatures (20 to 25 "C). 

Comptehensive data on inactivation rates of Clostridium spm0gene8 spm:s show the iDftue:uce of 
pressure on inactivation rate. z(P). to be 72S MFa at 93 "C, 962 MFa at 100 "C and 752 MFa at 
108 "C. Data for C. botulimml Type E Alaska and Type E Beluga indicate !hat their D-valncs 
were in the same range as C. sporogeMS. Tbe D-values for C. botIIIimtm Type A 62·A an: 
generally higher than the values for C S[JOrogeMS. even when considering the influence of 
lempeillture and pressure. In another study, high-pressure rcsistaDce was n:ported for L. 
monocytogenes and S. aureJIS. Tbe most pressure-resistant pathogenic vegetative cell popllla6ons 
appear to be those of E. coli 0151:H7 with a D-value of 6 min (111- 0.3841min) at 600 MFa, and S. 
aureJIS with a D-value of7.14 min (Ie = 0.323/min) at 600 MPa. Tbe most lesistant pressure 
spores appear to be C. SfJOrogeMS with a D-valueof 16.m min (Ie '" 0.1381min) at 600Mpa(T-
90 "C) and C botulimml Type A 62·A with a D-value of 6.7 min (Ie '" 0.344Imin) at 827 MFa (T 
= 75 0c). Tbe pressure coefficient z(P) of 1524 MFa for C hotuJimmI Type A 62·A c:onsIitutes an 
additional indication of the pressure rcsistaDce of the spore populations. A recent n:port shows 
little if any inactivation after 30 min of C botulimmr 17B and Cap 98 eJr.pOSUJ:e to 827 MFa at 75 
°C . 

Adequate inactivation data for estimating the kinetic panmeters for microbial popdatjems 
exposed to PEF are scarce but in a form !hat fils the basic model. Even with JDI!jor 1imitatiODs, the 
models could be used to establish process tinte (f) in the short term,. but a great effOrt would be 
needed to evaluate the outcome. 

Pammetets based on 2--point CIItVCS allowed diR:ct comparisons of the effectiveoeas ofPBF in 
reducing different microbial populations and the iDftuence of the media on microbial UuotUVJltationh' "'. 
Tbe D-values for llacilhls cereus spores an: higher than for other microbial popuIations at the 
same field strength and temperature. Tbe survivor data for PEF an: too limited for definite 
conclusions. For instance, data based on the same field sImIgth and tempenture an: Iw:Jrine In 
addition, only a few of the published Iepolls provide information on the tbresbold field sbiligllas 
needed to initiate inactivation. 

For pasteurization purposes, one is mostly c:onoemed with the inactivation ofv 8 lathoeceDsof 
disease-prodIIcing microorganisms. However, to bave a commercially sterile product, the poe ell 
must control or inactivate any microbial life (usually tatgeting spores of Oostritlivm ~) 
capable of germinating and growing in the food under normal storage conditions. 

Eflicacy of any prcsetvation technology is iDftuenced by a number of microoIpnism-relaled 
fiIctors!hat are generally independent of the tecImo1ogy ilself. These include the type and fonD of 
target microorganism; the genus, species and strain of microorganism; growth atage; 
envirollmental stress selection JIleI'banisms; and sub-lethal injury. Each infIueoces the resistance 
independently of the appaIent inactivation capacity of !hat particular pocc:ss. 

Extreme environmenls may select for forms mlistanl to seven: conditions leading to a microbial 
population of greater resistance. An example of this is the higher heat resistance of acicJ... or saIt­
adaptNl, heat-shocked or atatved E. coli 0IS7:H7 cells. Tbe questions relative to poccss design 
and verification are: (1) An: the microorpnisms and food envitonmeots likely to n:sult in stn:ss 
induction? (2) Would stress induced resistaMe possibly occur"1 and (3) If it did. would it 
significantly impact the inactivation? 

PatItegeDs of Pablle Bea1t1t Concent 

Tbe fullowing bacteria are known to be responsible for causing foodborne disalse~ A.1fydropIri/II, 
B. cereus, C. jejuni. C. botulimml. Clostridirun petfringens, pathogenic E. coli, L. ~ 
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Salmonella serovars, Shigella spp, S. aureus, Vibrio spp. and Y. enterocolitica. The primary virus 
of concern that is csrried by foods is Hepatitis A. Cryptosporidium 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: I) 
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 well-known organisms that have well-dermed 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 
used to prediet 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 desirable 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 systems for the porpose of food pasteorization 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 absOIption and heat transfer processes. 

Since the thermal effect is presumably the sole lethal mechanism, time-temperature history at the 
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coldest location win decennine the safely of the process and is a fimetion of the "" .. , • ...nicm. 
shape and size of the food. the microwave fteque:nc;y and the applicator (oven) design IlIDC is 
also a factor in the sense that, as the food heals up, its microwave absoIpI:ion paopeili.:s can 
change signjficantly and the location of cold points can shift. 

OHMIC AND INDUCTIVE HEATING 

Ohmic heating (sometimes also refened to as Joule heating, electrical resistanc::e 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 &om other electrical heating methods either by the pac:seo.:e of electrodes 
contacting the food. fteque:nc;y 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 deatb 
kinetics under inductive heating have been published. 

A large DUIIIber of poteDtiaI future applications exist for ohmic heating, including its use in 
bbmching, evaporation. dehydration. fermentation and extraction. The priDcipal acMllt. 
claimed for ohmic heating is its ability to heat materials rapidly and uniformly, including 
products containing particulates. The principal mechanisms of microbial inac:tivati(lIl in ohmic 
heating are thermal. While some evidence exists for JlOlIo-thermaI effects of ohmic Mal;'.,. for 
most ohmic processes,. which rely on heat, it may be unnecessary for paoc eslKllS to claim dIis 
effect in their process filings. 

mGB PRESSURE PROCESSING 

High pressure processing (HPP), also descdbed as high hydrostatic pressure (HHP) or uIb:a high 
pressure (UHP) processing, subjects liquid and solid foods, with or without packaging, to 
pressures between 100 and 800 MPa. Process tempelatore during pressure treatment can be 
specified &om below 0 °C to above 100 OC. Commercial exposure times can l'IIDp from a 
millisecond pulse to over 20 min. ChemicaJ changes in the food generally will be a fimetion of 
the process lempeIature and treatment time. 

HPP acts instantaneously and uniformly tbroughout a mass of food i ............. of size, shipe 
and food COIIIJX"'ition. Compression will uniformly increase the tCompoatuae of foods 
appIl)'.limately 3 OC per 100 MPa. The lempeIatuae of a homogenous food will iDcIease uniformly 
due to comptession. Compression offoods may shift the pH of the food asa fimetion ofiliijlOlllled 
paesswe and must be ddermined for each food treatment process. Wider acdvity and pH are 
cdtical process factors in the inactivation ofmicrobes by HPP. An iDcIcase in food Ia, .... atuae 
above room temperature and to a lesser extent a decrease below room temperature increases the 
inactivation rate of microorganisms during HPP treatment. Teaupo1Itures in the range of 4S to SO 
°C appear to increase the rate of inactivation of food pathogens and spoilage microbes. 
Teaupo1Itures I'IIDging from 90-110 °C in conjunction with pressures of 500-700 MPa have been 
used to inactivate sporefonuing bacteria such as C10stridium botuIimmf. Cum:ot pressure 
paocesses include batch and semi-continuous systems. but DO COilgilOCial continuous HPP 
systems are operating. 

The cdbcaJ paoccss factors in HPP include pressure. time at pressure. time to achieve b""'''ICO.t 
pacsswe, decontpaession time, treatment temperature (including adiabatic heating), product initial 
lempeIature, vessel tempelatwc distrihution at pacsswe, product pH. product "" •• 1poSition, 
product water activity, packaging material integrity and concurrent paOCC Sling aids. Other 
paucessing factors present in the paocess line before or after the pressure bf!8fn!f!rrt 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 ofHPP, there is no absolute microbial indicator for sterility by HPP. 
For vegetative bacteria, nonpathogenic L. innocua is a useful surrogate for the foodbome 
pathogen, L monocytogenes. A nonpathogenic strain of Bacillus may be useful as a surrogate for 
HPP-resistant E. coli 0I57:H7 isolates. 

PULSED ELECTRIC FIELDS 

High intensity pulsed electric field (PEF) processing involves the application of pulses of high 
voltage (typically 20-80 kVlcm) 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 I 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 • 
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 PEP treatment of foods, only 2 industrial-scale PEP 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 electrical breakdown and electroporation. 

Factors that affect the microbial inactivation with PEF are process factors (electric field intensity, • 
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 
experimental conditions are diverse, and conclusions about the effects of critical process factors 
on pathogens of concem and kinetics of inactivation need to be further studied. 

mGH 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 rosy show some promise for use in food preservation, 
although the reported results should be confirmed by independent researchers. 
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PULSED UGBTTECBNOLOGY 

Pulsed light is a method of food pn:servation tbat involves the use of intense aad sbort-duration 
pulses ofbroad specbum "white light" (ultraviolet to the ncar infrared Jegion). For most 
applications, a few flashes applied in a fraction of a second provide a high level of microbial 
inactivation. 

This tedmology is applicable mainly in sterilizing or mlucing the microbial population on 
packaging or food surfaces. Extensive independeDt researdl on the inactivation kinetics UDder a 
full specttUm of n:pfesentaUve variables of food systems and surfaces is needed. 

OSCILLATING MAGNEllC FIELDS 

SIlIIic (SMF) and oseillating (OMF) magnetic fields have been explored for their poIa"ia' to 
inactivate microwganisms, For sialic magnetic fields, the magnetic field illtensity is c.~biDt with 
time, while an oscillating magnetic field is applied in the form of CODSbiDt amptitude or decaying 
amplitude sinusoidal waves. OMF applied in the fonn or pulses nwerses the charge tOr each 
pulse. The intensity of each pulse decreases wilh time to about 10% of the initial illte .. sity. 
PIesa vation of foods wilh OMF involves sealing food in a plastic baa aad subjecting it to I tol00 
pulses in an OMF wilh a frequency between S to SOO kHz at temperature oro to SOOC tOr. total 
exposure time ranging ftom 2S ms to 100 ms. 

The effects ofmagnetie fields on microbial populations have produced controversial n:suIts. 
Consistent MSUlIS concerning the efficacy oflhis meJhod are needed before considering Ibis 
technology for food pn:servation purposes. 

ULTRAVIOLET UGBT 

There is a padicuIar interest in using ultnlviolet (UV) light to 1R!at fiuit juices, specially apple 
juice aad cider. 01hec applications include disinfection ofwater supplies aad food a •• act 
surfaces. Ultnlviolet processing involves the use of radiation ftom the ulttaviolet Jegion oCthe 
electrldnagnetie spectrum. The gamicidal poperties oruv ilTadiation (We 201)..280 am) are 
due to DNA mutations induced by DNA absorption oCthe UV light. This mechanism of 

• inactivation MSUl1S in a sigmoidal curve of microbial population reduction. 

To achieve microbial inactivation. the UV radiant exposure must be at least 400 nm2 in all pens 
of the product. Critical factors include the transmissivity of the product. the pomeCri.: 
configuration of the reactor, the power, wavele:ngth aad physk:al amrngemeot oCthe UV soun:e 
(s). the product flow profile aad the radiation palh length. UV may be used in combi .. """ with 
other alternative process technologies, including various powedbJ oxidizing aplS sucb as 0iZllIIe 

and hydrogen peroxide, among others.. 

ULTRASOUND 

Ultrasound is energy generated by sound waves of20,OOO or more vibrations .,.,. second 
Although ultrasound technology has a wide range of current and future applications in the food 
industry, including inactivation of microwganisms aad enzymes, pesently. most developmen1S 
for food applications are nonmierobial. 

Dalll on inactivation of food mierOOfgalrisms by ultrasound in the food industry are 1C8Ic:e,. aDd 
most applications use combinations wilh other preservation methods. The biocraicidal effect or 
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ultrasound is attributed to intracellular cavitation, that is, micro-mecbanical 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 poteotial for industrial applications. 

Critical processing factors are assumed to be the amplitude of the ultrasonic waves, the 
exposure/contact 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 electron heam, gamma 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 cm 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 pulsesls in burst mode operation). The specific effect of 
pulsed in contrast to non-pulsed X-rays has yet to be investigated. 

The practical application of food irradiation by X-rays in conjunction with existing food 
processing equipment is further 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 ... 
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 adeqnacy of the linear first-order survivor curve model. Although there is 
evidence 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 
inteosity, as well as test the potential for synergy with temperature. 

• IdentifY differences of inactivation actionlmechanism(s) among alternative technologies. 
For example, pulsed light and ultraviolet light, ohmic and microwave, PEP and thermal, 
etc. 

• 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. 
• Develop methods for measuring and monitoring temperatures or other treatment actions 
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within individual, large. solid particulates. 
• Identify new or changing critical process factors and their effect OIl microbial iDactiVlltioo. 
• Investigate the iDfIuence of pressure on reductioo of microbial popuIatioos using the proper 

experimental design (statistically valid. coUectiOll of data at ditrereut pressures and c:ootrol 
oftempetature and product). so that z(P) andIor activation volumes (V) 1ft quantified. 
Synergistic effecls among pressure, temperature and other variables also sbooId be 
evaluated. 

Statu of the Report OD TediooIogIesl,.2,3 

FDA QUESTIONS ALTERNATIVE PROCESSING TECHNOLOGIES 

OHMIC BEATING MICROWAVE AND RADIO 
FREQUENCY 

PROCESS DESCRIPTION WeD described Well described 

M.ECJIAN18M OF WeD descnbed WeD descnbed 
INACI1V ATION 

CRITICAL PROCESS WeD described Well described 
FACfORS AND I 

QUANTIFICATION . Hard to predict cold Hard to predict cold zones 
zones 

PROCESS DEVIATIONS As in cooventional As in cooventiona1 thermal 
: tbennaI processing processing 

ORGANISMS OF As in cooventionaI As in cooventional thermal 
CONCERN thermal proce ssing pna Ising 

INDICATOR As in cooventionaI As in conventiooal thermal 
ORGANISMS thermal plocessing l processing 

I 

MAIN RESEARCH NEED Prediction of cold , Pmlictioo of cold zones and 
. zones . uniformity ofbeatjng 

I Not CIIIIIII&h jnfjvmatjog _ available 011 pulsed X-mys...,.......mg to be,,11 IN in dlillIIIIIe. 

! 2 UV DOt.. .taI in dlillIbIe bc4 ...... 0IIIy _lIIIIItieI_ dill' 1111,DOt. ClllllpleIImIhe-n. 

11 Not CIIIIIII&h inforlll"'ioo _ available OIl incli.:tive beIIIin& JlIOC. • B to be .. !lCOII ill dlillIIIIIe. 

Statui of die Report OD TeebDotopes 

FDA QUESTIONS ALTERNATIVE PROCESSING TECHNOLOGIES 

mGB PEF PUlSED UGBT OMF 
VOLTAGE 

ARC 
DISCHARGE 
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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 
FACfORSAND Kinetic models 
QUANTIFICATION proposed, need 

validation 

PROCESS Not identified I Identified Not identified' Not 
DEVIATIONS identified I 

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 Consistenl 
NEED conducted measurement conducted research microbial 

research and kinetic effects 
models ! 
validation 

I Laek of critieal process factors quantification does not pennit 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 WGH 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 I Well described 

PATHOGENS OF Not identified Identified 
CONCERN 

INDICATORS Not identified2 Suggested 
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MAIN RESEARCH NEED Multiplem Vatidation of1rinmc: models 
combination with 
other technologies InfIuenee of synerzistic pIOQ1 lISing 

conditions 

I Lack of critkaI proceII8 facIors..wficalion does DOt permit ""W ted 'UJ:-..... s 10 proceII8 deYiIIioaI.. 

Z Must identify ,1III11OpDS of c:oocem bebe iDdic:lllOn _ filll'lized 
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