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INTRODUCTION

All businssses nesd to keep
forward to assure that they 'm*m
healthy and viable. One mesns towards
this end is the development of new
products or the utiizstion on new
processes to m new or Imm
products. Development of new products
s a compiex and frequently
Misundersiood procees, which s the
marketplace.

aawmwcmh

attendess with

witt be emphasized. The program will be
of valus to stalf from research and
gemant In that it %mg
wil
with background on the complexity of
the process.

PROGRAM OUTLINE

The following topics will be addressed
during the program,

» WM*TWM
research

¢ Raw Materisis & Ingredients -
Avatlabitity, purchasing §

+ Processing Technologies — Acid
controlled Aw, aseptic, retorting &
hot fill |

+ Equipment Requirements — idea! |
systems, altermates, formula |

Hications to match oqu'm

cost of manufamm !
equipment for product Wm |
steps in development, nutritional
requirements, establishment of
process pﬂml reverse

engineering

¢ Pliot Plant Testing - Purpose,
steps for testing, experimental
W,Mﬁfcbﬁnﬂ.

+ Plant Trials - Scale up operations,
batch sizes for safety & quality,

validation, pitfalls.

Labeling Requirements -

m;m'mmm
displays

¢ Product ideas and Brainstorming
~ Classwork on new ideas.

INSTRUCTORS

¢ Dr. Thomas Butterworth

Managing General Partner of
FoodTech. 153’“"Watmmm.
Wesson with ftomato products, nseptics,
sauoes, iy mixes, loppings and canned

¢ Dr. Kathieen Neison Feicht

“m“‘*"de{Pmm)mwm

olients at ASTA.

* nr.ﬁmmr

Direcior of ALEB's Mart

Sovioes privets his amival in Egypt, has
sector companies with

market informstion that has proven

e in thelr decision making process.

FOR MORE INFORMATION
CONTACT:

Richard F. Ster
Director, Tachnical Services
Morad 8. Ahmed
Agricutture Led Export Buel

“WALEBOMMQNM
Street, 5 Floor Tralning Room




REGISTRATION INFORMATION
PRODUCT/PROCESS DEVELOPMENT

Name

Title

Company

JEL

FAX

Email

Attendees may register by calling in or faxing
this registration to ALEB. 'They may also
ragjister on-site.

Registration Fee: There will be a 100LE
registration fee for this program. Registrants will
receive a course notebook, buffet lunch on each
day, coffee breaks morning and aftemoon on
each day and a certificate of participation.

For further detalls, cbntact:

Agriculture Led Export Businesses (ALEB)

12 Dokki Street .
Dokki, Cairo, EGYPT |
TEL 202-348-0728/338-1445 ';
FAX 202-348-0729 ‘

PRINCIPLES OF
PRODUCT &
PROCESS
DEVELOPMENT

A SHORT COURSE SERIES
SPONSORED
BY THE
AGRICULTURE LED EXPORT
BUSINESS PROJECT (ALEB)
CAIRO, EGYPT

THE CENTER FOR ADVANCED FOOL
TECHNOLOGY
PISCATAWAY, NJ, USA

USAID Project No. 263-0264

April 11-12, 2000 at the ALEB Offices
5" Floor Training Room
9:30 - 17:00




THOMAS A. BUTTERWORTH

Austin FoodTech
114 Pearl Avenue
Newport Beach, CA 92662
TEL (714) 666-8482 FAX (714) 666-1017

EMPLOYMENT EXPERIENCE

1988-Present Managing General Partner Austin Food Tech, inc.
-Specialists in Food Product Deveiopment

1984-1998 Instructor, “FDA Better Process Control
School," Chapman University, Orange, CA

1988-1989 Lecturer, "Chemical Engineering Process Design,”
Engineering

Department of Chemical
Califomia State University at Long Beach

1973-1988 Associate Director, Research and Development
Beatrice/Hunt-Wesson, Inc., Fullerton, California

- Management of product/process development with staff of 24
- Project budget of $1.5 million

- Manpower assignments for product deveiopment,
technical service, and non-routine regulatory
interface for the following brands: Orville
Redenbacher, Hunt's, Peter Pan, Fisher, J.
Hungerford Smith, and Food Producers

- Experience with state-of-the-art aseplic systems,

tormato products, toppings, sauces, dry mixes,
drink bases, low-acid canned foods and frults for

both food service and retail product lines

- Staff commercialized 32 new products and fine
extensions and 30 product improvements in a five
year period

1982 Instructor, “Food Engineering”
Dept. of Food Sclence and Technology

Chapman University, Orange, California



1980 -1981 Lecturer, "Chemical Engineering Process Design”
Dept. of Chemical, Nuclear and Thermal Engineering
University of California at Los Angeles

1968 -1973 Teaching and Research Assistantship
Dept. of Nutrition and Food Science
MIT, Cambridge, Massachusetts

1968 Chemical Engineer
Western Regional Research Laboratory, Albany, CA
- Work resulted in three publications

1964 - 1967 Chemical Engineer
B.F. Goodrich Chemical Company, Long Beach, CA

EDUCATION

Ph.D., Biochemical Engineering, 1973
Massachusetts Institute of Technology
- Chemical Engineering and Biology minors
- Thesis project concerned separation of protein
solutions by ultrafiitration covered in two publications.
- Recipient of Nestle-IF T Fellowship

B.S., Chemical Engineering, 1987
University of California at Berkeley

PROFESSIONAL AFFILIATIONS

Institute of Food Technologists:

-Former Chairman, Food Engineering Division and
Former Member, Annual Program Committee

institute for Thermal Processing Specialists

Amsrican Assoc. for the Advancement of Science

Industry Advisory Council, Food Science and
Technology Department, Univ. Calf. Davis

Food Engineering Advisory Council, Univ. Calif. Davis



KATHLEEN NELSON FEICHT, PH.D

ASTA Food Research
3669 W. 240" Street
Tomance, CA 90505

TEL. 310-378-2370 FAX 310-378-7611

EMPLOYMENT EXPERIENCE

1986 — Presont

1985-1985

1982-1985

1978-1062

EDUCATION

Principal at ASTA Food Research
Contract product development, consultation on quality
assurance, nutritional labeling, concept development

Owner, Salute
A frash and frozen pasta company and restaurant

Director, Research and Development

Pizza Hirt, Inc., Wichita, Kansas, a division of PepsiCo
Responsible for continuing product and process development
with impact on 4300 restaurants in the US and technical
assistance for the international group

Food Scientist/Project Leader

General Foods Corporation, Tamytown, New York

Broad experience in the large General Foods® product ine,
two patents on soft-in-the-freezer technology

PhD. Food Science, Comell University 1978
Food Science major, minors in Nutrition and Business
Thesis on binding iron 1o protein sources for fortification.

Comell work funded by a New York Siate Teaching Asslstantship,
instrumental

Working as a lab instrucior for food chemistry,
methods of analysis, mycology, and assisted in several other
lochre courses. Reciplent of the Outstanding Teaching
Assistant Award.

BS Food Science/Chemistry 1973
University of California, Davis



PROFESSIONAL AFFILIATIONS

Ingtitute of Food Technologists

-Current Chair-elect for the Southem Califomnia Region
-Former Councilor

-Former Chair of the Foodservice Division

* American Sodiety of Baking
-Former member of the Executive Committee
-Former Session Chair for the annual meeting
Sigma Delta Epsilon, Graduate Women in Science

Roundtable for Women in Food Service
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I. Market Research, cont.

B. iieniily Target Merkety:
- Exropean Economic Community

. Market Research, cont.

G. Rassarch poteniial products or product
cajegories in each target market
£. Genorsl ssios duta
& I tho mavket
b. imporis
¢. Exporty




1. Market Resaarch, cont.

2. Further meckal definiion

a. Commouity - beeh or s e g
. Food Service
. Ranl
« Siyeheme s~ Syinly slene
+ Vil ocery  + Culnbeg s

. Markot Research, cont.

3 Pricing in sach market
4, idenilly sddiiorsl insues and cosls

& Shipging
b. Stormge
& Twifls
d. Otwe

L Market Ressarch, cont.

0. Anslvzs ths business. opporkmily
1. Eson of etk wolty
2. Caplial wparsiihws racuiond
3 Prol polentiel




Profit Potential vs. Risk

aR¥gsEBAN

it. Concept Deveiopment

A. Match company strengths to identified
miatket opportunities:

- Wit i s oG that woul sell ek &

Computithen Drce in thess axport markets?

« What strenGihvs JOBS OUr COMpPTY Smas i
derenlop new prodiscts with adces salus, to
cxteshs & new prockact o secuins rariet
share from an sxistion prodoc?

1. Concept Development, cont.

B. Estubiish the Criteds for Succass
- Groes sales vokene

- Gross seles dollars

« Net profit

- Use of exieting resources
~ Acisition of new resources

1@




. Concept Development, cont.

Winole frull - Sk, Svam:

Jusve vk Jolon
Pwbnd Frok Bars

ii. Concept Development, cont.

C. Untoosslde st . Etvmie solionm..sank.
Wil ik - ook, buen iy
Towt dosstngrand oo
Lt Jnfcns - plubighng Lo cuplul enpaniiuse
Julen Comenmivsing Ll vk
oo T - gk
“Buapliin” Bases I
v vl Jolly
Prak Comasamurs g ot o
it Poulk N, High gl supniurs
Highot ok
Ready-io-Drink Ovange Juice
Products
» Thow s Bown & peolifesalion of

QRTD omnge Iolc prciaciis b S Uiniind Sinine

» Commnpfion of ewrge jukos ket Incramed 1 5.9
ulovaniparatmrouy.

Tt e o
Fiovide's % grower's cooperalive’ s

. lﬂ%ﬂ.bm
W&

gellons and

T

3
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fortiication with 100% USRD of E,
« Yarious combirations e offorod, inclading;
Orange- Crange-Passioniilt, Orango-
Orange-Peach-Mango, Orange-

. Product Identification

A. Define product goals and objactives:
1. Clalims - iwelth, noktionsl, o st
2. Timing
3. Profit
4. Risk

. Product Identification, cont.

B. Determine e method of distribution:

1. Shalf stable

2. Refrigerated
3. Frazen




T Wi

#l. Product identification. cont.

C. Detenmine shell We iarget:

1. Corsenon % the product

2. Al srcighi e for rmmepont,
dintrkntion, sule, snd uss

ill. Product identification, cont.

0. Evelusle packaging cpions

1. Cowmon 4o the product

2. Minkvass i provide wechanicsl,
chemical snd microblel profection

3. Extend shall e with 5 betiar paciage

4. Conl versus the heneit




V. Product Development

What are we developing?
Nerwr Product

Reverse Engineering s Existing Product

Steps in Product Development

1. Define the product as compledly as possibla
— there will still bo many options to explone,

2. Purchase products that are similar i
voncapt or exactly the product desired.

Steps in Product Development

3. Evakusia hees procucts using e ve sene:

Sen Stew, Shaps, Color, Taxdkure,
Appewrsnce
Serell Nomrs

Tastn Flavor, Sour, Sither, Swest, Salty
Siouthien

Yok Viscosity, Toxture:
Hoar Viacosity, Texdure

Areisnty:



Staps in Product Development

4. Evalkoale ane prochats analyically:

% Soisbare o
% Thestable ARy Wisler Actvity
% Sekt Solble Sallde

Steps in Product Development

8. Acepive Mngraciunte 1 be uswd bs M formalelion.
Aoy cownichr slloennie grediynls.

- Adiowe aducgmis: Sow Sor meonipt of gredionts

« Ouder ol gpadienis 1 b svahiaind fhom sk
vaxcior) st one e

~ Think Sucugh possibis: Ingredeml lssctione




Steps in Product Development

7. Formuliate using 2 computer program
before erdering the laboratory:
& Input a sterting formotation
b. Estimate moisiure loss from heat treatment
~ g Colculabs nulritional lobel and Ingrediant
daciaralion
d. Makea foerruda adiustments o duplicsds o
torget prosduct or rmeet product objectives
&. Determine formuls Renits

Steps in Product Development

8. Laboratory devoloprment using the comptiber
gided formudation and ingrodients ordeced
. Dosign expaciments o tuikily test:
- Widpoind wedl Relis of & polentiel formuletion
- Aecrinis ingradionts
~ Process veriations
b. Continue laborsiory research unill & product hes
Deen developed $ut masts project cbjectives

Laboratory Equipment for Product
Developrnent

Boal; Eouiomnoct (vl vary by indusiry}
Balence, scales - weighing pans. papers
Mixurs, sriifiorgs - bowls, paddie, whisk, soraper
hencier, high spoescihioh shaer
Hot phute or wiove -« pens, s, shesipens
Owen{s} - condocion, corveciion, rmicrowm

Rolrigeraky, Revrer
Storage conkalens




Laboratory Equipment for Product
Development

Aalvices Ecuiment  (w very by inckery)

P der Syediic ety
Molshws Wler Acthlly
‘Pt Ackllly Hekt

Soluble Sciide Hydwameter

Steps in Product Development

. Baeic screenhyg methods uselul X
profciype swalusiion during product

& Dunchicy: Tesling

& Duscripiive Axliyels

¢ Dicsbwbomive Toulng - THangie Meuod
d Consawer Fotis Grovp: Seuions

Benchtop Testing

PURPOSE Pl shvening 10 yieamt

it 4 puwdiunt-dueaiugwent

PROCEDUVRE AR sy Shaiiadniits of

Sl iping
PANEL “Poun ar wwn tnindimpesinncund pamslivts

PREPNRATION  bighly sontwillisl peusiust yopasuthins
ENVIRONMENT  atsyieny Saaaing ar coniemmcs seam
ANANLYERE e fomvend paiipete, duniiieion of gasent

St chommipinios




Descriptive Analysis

PREPARATION

ANALYSIS

Debsrnios arst describe diferances iy
irividual chanscristion of otk
Exainn twr SImpI for DRSNS anv
ibeenlly OF spwciic: S0nn0ry charachieinios
Fomnplly iwlonc, standmeiiond
Weminokgy s ischeigues
Cuanireliod produc e slion. & wring
Ciied, schor frae oo
Compumniits bied upon skt spyewnsnt.

Discriminative Testing - Triangle Tost

PURPOSE Datonming ¥ 5 percepiitie dilarance suety
babwnan o ssmplen. & & specitied
siaigticul signicence:

PROCEDURE Prund o coded aiivples, nr ave e
sursww, 30k pavwiet 30 Kianily tay o0 one

PANEL No Koivenl Waiiing

PREPARATION  Contolied product prepsaiion & servirsy

ENVIRONMENT  Guist, ador s, bepatatind booiw

ANAL VSIS Sintistical sesalysin, Qrowisr Tum e

Consumar Focus Group Sessions

PURPGSE Prowichs rusarct: fidavon of sxgreimnil
Torvixsutions

PROCEDURE  Group diecussion of geneesl and speciic
pocact ctwenciacinlion

PAMNEL Up 10 B pacpie, s by 3 ireines
P Se NS e

PREPARATION  Cxusvoiad prosiact proparsiion & ssning

ENVIRONMENT  Nauteol location, syubet, prdwsle, Kkt

ANALYSIS Burnenmiry of ws decuseions




Steps in Product Development

10. Denonsirals new produciis] 10 mkaling
and management.

- Ravisiong
- Cormmmai Evelmiion

VI. Storage Testing

A Amblent Tealiuz
Evakosiion of product, in identfied
packaging, 1 detarming shelf il undex
possibls storage sed diskibalion

B. Acouimosiad Tawliens:
Pradicive Sechnkyas 10 shorier lingit of
S of stendiend amblent storags leeling.

¢



Vil. Consumer Evaluation

A. What and Why?

1. Product sveluation by consumers fo
meovide answers ic marketing and
management about the tew prodict.

2. The cbjective is to minkmize fak in
the new product introduction.

Vii. Consumer Evailuation, cont.

B. How?
1. W-Store Testing
2. Central Location Testing
3. Home Use Testing

in-Store Testing

« Exacated in supernarkats, warshouse sionos,
nalls, only kocations with heavy fraffic.

* No scrooning of iesters.

« Acvaniapes of thin form of tosting are speed
annd low oost.

« Simple lest design; paired comparisons,
ndividual product evaluation of one or two
samples.




Central Location Testing

+ Conmcamers avs pow-scepened for speclic geodect
enps e dermogeaphic: scioes.

» Erwlonmant and samphy teaparaiior: can e cosely
corivolbad,

+ Evalosiion con be adeinisiesed by a prolessiced or
anlf-clrpcted by e SOrSc:

= TRSE TRgANOr O Weei St COmpI ity of taling
o be e

* Commavar Fwvolvasient Car range ko warely tsaling

e prochat 1 prodhack prepsalie.
Consumer Evaluation Questions
= AP - Wi wonid you By,
- Pention Haw = Fiowr would you ae . . .
- Color « Fiow ollas would you
- S parchans . ..
- Flawor - Honwr would you iwgwowm
- St « 'Would you Dy e ¥ &
_m M“I...
o e
= fmpr for $ X7 ke $ Y7
Home Uss Testing
* Cobciont wilh prodiy of e and of he
dwvaicypemet

« Conmswint svelvety T peodct i, sevd wiawe, Sy
vl venwenlly oos &

+ Qonmumars euplpin e prochuct s g of Saevor,
Sowham, comvemsince, seme OF propesption, cont, sl

. Tu”a:bmw«m
compariecms 1o mlipls swsloslions of produck ower 5

ot o wepnlcs.




Vill. Plant Trials

A. Dotormine final process parsmeters
B. Establish critical control polnts and
quality assurance parameiors
C. Prepare product speciication

D. Determine ylaid
E. Caleulate nctual product cost

IX. Market the New Product

« Follow salas of the naw product by units and
dollars

« Evaluate the new product through the ackial
dhistribation systan: and ovor tme

« gl proguct improvements

» Evaluats altarmate ingredients

« Maks cost reductions




Menl Repiaceoant Bar, cont.

Bagin formuiniion o e compulier

~ Formuisle to rusiilons recuirements
« Estienats baking joss
« Calicubute formule Rrdle

Maut Replacennant Ser, cont.

Propers whorsiory beiches:

« Midpoint and R of polentiel formmiadion
~ Evalusde sllervesle ngredionis

- Evilonin process variniovs

Ongoieg product swalusiion st bench top wsd
Wil o project Teems

»



Mool Replacesment Sar, cont,

Pilt plant Westing
- Seule up formiuda and process
- idantify CCP's and QA
- Evaluate packeging

Produxct into amblent and ncoeierated
storage testng

Consumer svaluation

Meul Raplacement Bar, con.

Flant Trials

Dedarrnine finel procass paremebens
Establish CCPs and OA

Prepars product specification
Calculate actual product cost

i H % 1 L] 1

Meoal Replacement Bar, cont.

Ongoing product improvernent:

Leboratory anslysis i verlfy label ciaim

- Product quaity iesues - dehydration, shells

- Packaging and peckaging squipment
« insect infestation, moki




Independent Variables

«VARIETY * PARTICULATE

¢ BREAK +* PROCESS

oFINISH REFINEMENT

» OBRIX « FORMULATON

« PACKAGE
Tomato Variety
« Solids
~Products sold by % solids

«Tomato paste

«Tomato puree

» Consistency
-Products sold by

sTomato sauce




» Cold break
-60 to 80°C
sBest for color
« Hot break
-95 to 120°C
sBest for consistency

Comse  Moions ] Madiow 2 i

2Brix

Subeoimes Pussaicrmb  Comwwmer  indenicil
pare pvie

b



sHomogenization
sVacuum evaporation
sRapid hot break
eAseptic filling

eSimple
~Tomato paste
«Complex
-Spaghetti sauce




Package

sRigid « Flexible
-Steel cans -Pouch
-Steel -
drums _iiber drum
-Tanks ~Tote

Paronnt of 1999 Crop {128 Tons)

Tomato Paste
{Industrial)

#1275 kilo tote

+31%Brix

sHot break

+0.060 in. finish (1.5 mm)

2%



Jomato Paste
(Retail)

sSteel can

* 24%Brix

eHot break

«0.027 in. finish (0.7 mm)

Diced Tomatoes

¢ 1276 kilo tote

« Fiber drum

3 In. dice (19 mm})

*65% drained weight (min)
» Citric acid

» Calcium chloride

Ground Tomatoes

#1277 kilo tote
sFiber drum
«13°Brix

o Citric acid
«Calcium chioride

.9




» Spaghetti sauce

* Ketchup

s Frozen dinners

* Tomato paste

» Whole & diced

» Miscellaneous sauces

Miscellaneous Sauces

sTomato sauce
«Sauce for beans
» Ethnic specialties
o Pizza sauce
+Other sauces

Growth Categories

eThose that offer ke
~Convenience |
—~High quality
-eg!
~-Frozen entrees




Declining Categories

sUsed only as:
-An ingredient for in-
home cooking

-Eg. retail tomato
paste




® -
® ® O

Tq [=] Doubling Hme

Selectad Doubling Times

» Bacteria 15 to 120 min
o Alfalfa 1to 2wk
oChickens 2to4wk
il-!ogs 4 to 6 wk
sCattie ito2 mo

Cell mass + Carbon + Nitrogen +
Trace Minerals + (Oxygen)

More cell mass + Water + CO, +
Heat + Other metabolites

3



Cell Composition (Dry)
oC 50% sFe (Trace)
eN 8-12%  «Mn (Trace)
PO, 3% *Co (Trace)
S 1% +Cu (Trace)
sMg 0.5% e Zn (Trace)
s K (Trace) +» Mo (Trace)

Conditions for Growth

esTemperature
opH
eWater activity (Aw)

sYeast

«Mold

»Bacteria
-Spore forming
~Non-spore forming

Y



Spore Formation

6.0(>0.97

Yeast

4.5|>0.97

25°C

4.5{>0.97

<5 or
>60

<0.72

Vegetative Cells




5to 60! <4.6 | <0.85

Spores

Loss of the ability to
divide and multiply;
loss of “viability”

Methods of Sterilization
sHeat (wet or dry)
oFiltration

eRadiation (uv; Co%%; X)
«Chemical (H,0,, Cl,;)




Qrganism | pH<4.6 pH~ 6
Yeast
Moid 95% | 95°%C
Veg. cefls

None
Spores required 1215C




o Mikd
~Hot filt or heat in bolling water
~For products with pH<4.6

s Severe
~Retort at 121°C

~For products with pH>4.6 and
Aw>.85 to .90

Hot Fill and Hoid

1.Fll temperature 859%C
(minimum) at the time of
sealing

2.Invert containers after sealing

3.Hold full containers 3-5
minutes in steam

4.Cool




Processing in Boiling
Water

1.Hold sealed containers in
boiling water to center
_temperature at 85°C

2.Cool

Retort Processing
e 1. ATMOSPHERIC

e 2. HIGH PRESSURE
»Still
»Agitating

» Miid
~Tomato paste, fruit juice

eSevere
~Canned beans, okra

b33



Acidification

« In combination with heat
-Reduce pH to 4.6 or below to
prevent spores from
germinating.
~MHd heat thersafter
* Acidification alone
~Total acid to 2.75% in water
-No heat thereafter

Acidification

» In combination with heat:

~Hearts of palm, marinated
mushrooms

¢ Acidification alone
~Salad dressing, pickles

Dehydration

= In combination with heat
~Reduce Aw to .90 or below to
prevent spores from germinating
~Mild heat thereafter

+ Dehydration alone
-Reduce Aw to 0.72 or beiow
~No heat thereafter




Dehydration

» In combination with heat:
~-Chocolate and other syrups

« Dehydration alone:

—-Packaged bakery items, soy
sauce

* Product and package are
sterilized separately

* Product sterilized at a
higher temperature for a
shorter time
- { eg. 148%C/10 seconds)

w ninl

Yo



Aseptic Processing:
Why?
sProduct may not tolerate
retort process (eg. milk)
»Consumers may prefer
unique package

sLarge volume packages
(eg. tanks) do not
require cooling




§114.3 Definitions.

(a) “Acid foods™ means foods
that have a natural pH of 4.6 or

18110.10 Personnel.

Removing all unsecured jewelry
and other objects that might fall
into food... ... and removing
hand jewelry that cannot be
adequately sanitized...

§110.10 Personnel.

Washing hands thoroughly in
an adequate hand-washing
facility before starting work,
fafter each absence from the
work station...




§110.10 Personnel.

Wearing, where appropriate, in
an effective manner, hair nets,
headbands, caps, beard covers,

—or other effective hair restraints.

§110.10 Personnel.

Storing clothing or other
personal belongings in areas
other than where food is
exposed or where equipment or
utensils are washed.

§110.10 Personnel.

...cating food, chewing gum,
1driaid'ng beverages, or using
tobacco.




§110.20 Plant and grounds.

...removing litter and waste,
and cutting weeds or grass

within the immediate vicinity of
the plant buildings...

§110.20 Plant and grounds.

Adequately draining areas that
may contribute contamination toj
food by seepage, foot-borne
filth, or providing a breeding
place for pests.

1§110.20 Piant and grounds.

provide safety-type light bulbs,
fixtures, skylights, or other glass|
suspended over exposed food...




§110.37 Sanitary facilities and
controls.

(e) Hand-washing facilities.
Hand-washing facilities shall be
- ladequate and convenient and be
furnished with running water at
a suitable temperature

§110.37 Sanitary facilities and
controls.

Rubbish... ... shall be so
conveyed, stored, and disposed
of as to minimize... ... odor,

§110.40 Equipment...

Seams on food-contact
surfaces shall be smoothly
[bonded... ... to minimize
accumulation of food particles,
(dirt, and organic matter and. ..
...the opportunity for growth of
l,mimorgaaisms.




§110.80 Processes and
icontrols.

1. Maintaining refrigerated
foods at 45 °F (7.2 °C) or below

__ |as appropriate for the particular
food involved.

§110.80 Processes and
jcontrols.

2. Maintaining frozen foods
lin a frozen state.

3. Maintaining hot foods at

140°F (60 °C) or above.




§113.3 Definitions.

(n) “Low-acid foods” means
any foods, other than
alcoholic beverages, with a

nished equilibrium pH
greater than 4.6 and a water
activity (a,,) greater than
0.85...

mercial sterility” of thermally

processed food means the

ndition achieved... ...by the

pplication of heat which renders

e food free of...
...microorganisms capable of
reproducing in the food under
normal non-refrigerated conditions

storage and distribution; and

Commercial Sterility
{Continued)

And... (b ) Viable
microorganisms (including
res) of public heaith

significance...

]



sFree of harmful
organisms

sFree of only of those

~harmless microorganisms
capable of growth

Personnel

The operators... ...shall be under
the operating supervision of a
person who has attended a school
approved by the Commissioner...

Establishing scheduled
processes.

Scheduled processes for low-
acid foods shall be established
by qualified persons having
expert knowledge...

g



Records

Copies of all records... ...shall be
retained at the processing plant
r a period of not less than 1
year... ...and at the processing

-Iplant-or-other-reasonably
accessible location for an
additionai 2 years.




Definitions.

[(b) “Acidified foods”
means low-acid food(s)
to which acid(s) or acid
food(s) are added;

these foods include. ..
...beans, cucumbers,
[cabbage, artichokes,
cauliflower, puddings,

pers, tropical fruits,
land fish...

ey have a water activity
(a,) greater than 0.85 and
ve a finished
ilibrium pH 0f 4.6 or
low.

D



Carbonated beverages,
jams, jellies, preserves,
acid foods... ... that
contain small amounts of

low-acid food(s)

and have a resuitant... ... pH
that does not significantly differ
from that of the predominant
acid or acid food, and foods that

refrigeration are excluded from
the coverage of this part.

[These foods rilay be
called... ... “pickles” or
“pickled >




Adidified Foods

{What they are;

...low-acid foods to which
acid(s) or acid food(s) are
added;

Foods that contain smail
mounts of low-acid food(s)
nd have a resultant finished

equilibrium pH that does not

significantly differ from that of
e predominant acid or acid
ood, and,

And they are not:

|[Foods that are stored,
istributed, and
retailed under
refrigeration.




Their characteristics are:

They have a water activity
(Aw) greater than 0.85, and

They have a finished
equilibrium pH of 4.6 or
below.

Some examples inciude:
Beans, cucumbers,
cabbage, artichokes,
cauliflower, puddings,
peppers, tropical fruits,
and fish, singly or in
combination

Some examples do not
include;

Carbonated beverages,
jams, jelly, preserves, and

acid foods... ...food dressings
and condiment sauces.




Processes and controls.

) Coding. Each container or
shall be marked with an
identifyi : l
isible to the naked eye




Establishing scheduled processes.

The scheduled process shall be
established by a qualified person
who has expert knowledge acquired
through appropriate training and

experience in the acidification and
processing of acidified foods.

Deviations from scheduled
processes.

‘Whenever any process
operation deviates from the
scheduled process... ... the
commercial processor... ... shall
either:

((a) Fully reprocess that
portion of the food by a
process established by a
competent processing
authority as adequate to
ensure a safe product;




|(b) thermally process it as
la low-acid food under Part
113 of this chapter;

tr (c) set aside that portion
f the food involved for
further evaluation as to any
fpotential public health
significance.

5



Acidified Foods:

» What they ar¢ « TheirpH

ACID IN FOODS CAN
SERVE AS A
PRESERVATIVE
THERE ARE TWO

CLASSES OF “ACIDIFIED”
FOODS:

1.THOSE ACIDIFIED BY
IFERMENTATION

2.THOSE ACIDIFIED BY
IDIRECT ADDITION OF ACID




ONLY THOSE ACIDIFIED BY
DIRECT ADDITION ARE
COVERED BY THE ACIDIFIED
FOOD REGULATION.

WHY?

SHELF STABLE FOODS
MUST BE PROCESSED TO
NOT ALLOW THE GROWTH

OF C, BOTULINUM.




WHY?

SOME FOODS WOULD BE
UNMERCHANTABLE IF
PROVIDED WITH
SUFFICIENT “COOK" TO
DESTROY C.BOTULINUM
SPORES.

-WHY?

C. BOTULINUM SPORES
IWILL NOT GERMINATE AT

pH LESS THAN OR EQUAL
O 4.6.




e ACIDIFY TO pH EQUAL TO
OR BELOW 4.6 TO
PREVENT GERMINATION
OF SPORES, AND

{2:HEAT-PROCESS TO-
DESTROY VEGETATIVE
CELLS.

WHAT IS pH?

pH IS A MEASURE OF THE
AMOUNT OF ACIDITY IN AN
AQUEQUS SYSTEM

MATHEMATICALLY,
pH = - LOG ,, (H+)

THE pH SCALE SEEMS
BACKWARDS:

HIGH ACID:LOW pH (LIKE 3)
LOW ACID: HIGH pH (LIKE 7)




LOGARITHMIC pH SCALE:
pH =5

HAS TEN TIMES THE LEVEL OF
ACIDITY AS

pH=6

BUFFERING CAPACITY:
THE ABILITY TO RESISIT
ICHANGES IN pH.

FOODS HAVE BUFFERING
CAPACITY, MOSTLY FROM
PROTEIN.

MEASUREMENT OF pH
COLORIMETRIC METHODS

ELECTROMETRIC METHODS

&l



MEASURING pH:
WARM UP THE METER.

STANDARDIZE USING
BUFFERS (ALREADY

PREPARED) AT pH 4.0 and 7.0.

MEASURING pH:

STANDARDIZE AT LEAST
ONCE/HR, OR MORE IF THE
PRODUCT CONTAINS OIL.

MEASURING pH:

RINSE ELECTRODES BETWEEN
{USE:

WITH DISTILLED WATER

WITH A PORTION OF THE
NEXT SAMPLE




MEASURING pH:

IF SAMPLES CONTAIN
EXCESSIVE AMOUNTS OF OIL,
CLEAN PROBE WITH SUITABLE
CLEANER.

MEASURING phi:

STABLE READING IS
USUALLY ATTAINABLE WITHIN
MINUTE.

REPORT pH TO THE NEAREST
0.05 pH UNIT.

MEASURING pH:

pH VARIES WITH CHANGES IN
MPERATURE; BUFFER AND
SAMPLE SHOULD BE
IAPPROXIMATELY THE SAME
TEMPERATURE.

B A S



MANY METHODS OF SAMPLE
PREPARATION: THE METHOD
OF CHOICE IS ESPECIALLY
CRITICAL FOR PRODUCTS
WITH PARTICULATS. THESE
METHODS ARE GIVEN IN THE
REGULATONS.

BEST FOR LARGE PARTICULATES

CRITICAL FACTORS: TEMP, TIME,
% ACID IN BLANCHING MEDIUM

CRITICAL FACTORS: TIME, % ACID IN
SOLUTION, HOW WELL THE PRODUCT
IS BLANCHED.

A



Methods of acidification (3)

DIRECT BATCH ACIDIFICATION
BEST FOR FLUID MATERIALS
CRITICAL FACTORS:
pH AT BATCH KETTLE




Critical control points

EVERY CONTAINER MUST
BE ACIDIFIED TO pH 4.6

] ORBELOW.-. - - —

Critical control point

BE AWARE OF THE
BUFFERING CAPACITY OF FOOD

Critical control point

IOTHER OPERATIONS WHICH
MAY AFFECT FINAL pH MUST BE
CONTROLLED AND RECORDED

10



MONITOR pH BEFORE & AFTER
[EQULIBRIUM

Critical control points

MONITOR SCHDULED THERMAL
PROCESS

Thermal process

ITS OBJECTIVE IS TO DESTROY
ETATIVE CELLS OR PUBLIC
EALTH SIGNIFICANCE AND
ATIVE CELLS OF NON-
BLIC HEALTH SIGNIFICANCE
ABLE OF REPRODUCING IN
E PRODUCT.

11



RECORD KEEPING
REQUIREMENTS

ADHERENCE TO THE
SCHEDULED PROCESS

ALL PROCESS DEVIATIONS
PRODUCT pH ABOVE 4.6

CONDITIONS FOR CONTROL
|OF pH AND OTHER CRITICAL
FACTORS

HEAT PROCESS

(9

12



The term “principal display panel” as it
applies to food in package form and as used
in this part, means the part of a label that is
lzkelymbeé@hyed,mted,

a) The principal display panel
f a food in package form shall
a declaration of the net

tity of contents.




[£01.3 Tdentity 1abeling of food in packaged

form.

) The principal display panel of 2 food in

kage form shall bear as one of its principal
features a statement of the identity of the
commaodity...

forms (whole, slices, diced, etc.), the particular
form shall be considered to be a necessary part

_p) . Where a food is marketed in various optional
[)fézesmmcmoﬁdmﬁty

101.4 Food; designation of ingredients,

weight on either the principal display panel
or the information panel. ..

(2) The descending order of
predominance requirements. ..
...do not apply to ingredients
Ipresent in amounts of 2 percent
or less by weight...

10



ent, e.g., “Contains
t or less of

*

§101.5 Food; name and place of
ess of manufacturer, packer,
distributor.

The label of a food in packaged
form shall specify conspicuously the
and place of business of the

, packer, or distributor

(d)’l‘hestatmwmfthephceof

gl



§101.9 Nutrition labeling of food.

(a) Nutrition information relating to
food shall be provided for all products
intended for human consumption and
offered for sale unless an exemption is

vided for the product in paragraph
(j) of this section.

for persons 4 years of age or older to reflect
amount of food customarily consumed

§101.22 Foods; labeling of spices,
fiavorings, colorings and chemical

reservatives.

(a)1) The term “artificial flavor™ ...
...means any substance, the function of
which is to impart flavor, which is not
|derived from a spice, fruit... ... or
vegetable, edible yeast, herb, bark, bud,
Iroot, leaf or similar plant materisl, meat,
fish, poultry, eggs, dairy products, or

fermentation products thereof.

17



(2) The term “spice™ means any
aromatic vegetable substance...
...except for those substances which
ve been traditionally regarded as
oods, such as onions, garlic and
jcelery;

13



Spices, Continued

Paprika, turmeric, and saffron or
lother spices which are also colors,
shall be declared as “spice and
lcoloring” unless declared by their
common or usual name.

ﬂavo:t‘ingmsﬁnm&eﬁmdﬁnma@i&,
., vegetable.. ., edible yeast, herb,
baxic,wd,mot,leafefsm}ar?lan:
material, meat, seafood, poultry, eggs, dairy
ICES mfmmeapraéuctsﬁz&wf

!(l) The term *‘artificial color”
or “artificial coloring” means
any “color additive”. ..

)4



|(5) The term “chemical preservative”
means any chemical that... ... tends to

ent or retard deterioration thereof,

does not include common salt,
sugars, vinegars, spices, or oils
|extracted from spices, substances added
to food by direct exposure thereof to
'wood smoke, or chemicals applied for
their insecticidal or herbicidal
[properties.

§101.71 Health cisims: claims pot
1!.&01‘“.

(a) Dictary fiber and cancer.

(b) Dietary fiber and cardiovascular
|disease.

(c) Antioxidant vitamins and cancer.
{d) Zinc and immune function in the

clderly.
!('e)Omega—Sfluyacidsmdcotmyhem

174



Standard of Identity

Product name(s)

Major ingredient(z)
Method of preparation

Minor (or optional) ingredients
allowed

« How it is labeled

* Quality attributes

. & 0 &

(3) Identity—{(1) Definition, Catsup, ketchup, or
feaichup is the food prepared from...

(D Tomato concentrate. ..

(i) The hiquid derived from mature tomatoes...
(i) The tiquid obtained from the residue from
(iv) The liquid obtained from the residoe from
puﬁnlaumﬁwcfjtﬁee&wmam

[Such liquid is strained so
as to exclude skins, seeds,
land other coarse or hard
[as:bstames in accordance
with current good
'manufacturing practice...




IThe final composition
lof the food may be
adjusted by |
concentration and/or by
the addition of water.

IThe food may contain
salt and is seasoned
with ingredients as
specified in paragraph
(a)(2) of this section.

The food is preserved by heat
sterilization (canning), refrigeration,
or freezing. When sealed in a
container to be held at ambient
temperatures, it is so processed by
heat, before or afier sealing, as to
prevent spoilage.




(2) Ingredients. One or any

lcombination of two or more of
the following safe and suitable
ingredients in each of the
following categories is added to
the tomato ingredients specified
in paragraph (a)(1) of this
section:

(i) Vinegars.

(ii) Nutritive carbohydrate

(iii) Spices, flavoring, onions,

for garlic.

(i (3) Labeling. (1)
|The name of the food
is “Catsup,”
“Ketchup,” or
“Catchup.”




(iii) Label declaration. Each of
the ingredients used in the
food shall be declared on the
Iabel... ... except that the name
“tomato concentrate” may be
used in lieu of the names
“tomato puree,” “tomato pulp,”
or “tomato paste”....

(b) Quality. (1) The standard of
lquality for catsup is as follows:
The consistency of the finished
food is such that its flow is not
more than 14 centimeters in 30
seconds at 20° C when tested in
a Bostwick Consistometer...

{(3) If the quality of catsup falls
below the standard... ... the
label shall bear the general
istatement of substandard
quality... ... “Below Standard

in Quality--Low Consistency.”

14



) Fill of container. (1)
[The standard of fill of
lcontainer for catsup...
...1s not less than 90
~percent of the total

Icapacity except:

(ii) When the food is
ipackaged in individual
serving-size packages
lgontaining 56.7 grams (2
unces) or less.

)



Product Duplication:
Tools Available

Label: Nutritional Facts

» Sexrving size 17 g

* Total fat 0 g * Vitamin A 6%
* Sodiom 190 mg + Vitemin C 0%
* Toalcarb4g o Calcium 0%
'F%ereg » Trom 0%

= Sugars 4 g

s Protein0 g




Product Characteristics

* Color
» Consistency
» Taste
» Texture
Chemistry
» Moisture * Carbohydrate
+ Fat * Sugar profile
= Fatty acid profile  » Salt
« Protein » Sodium
* p}{ + Total Acid

3 to 4 cm/30 seconds

)/



Ingrediest | Formwis %
Water 70
Tomato paste 30
Vinegar 0
HFCS 0
Com syrup 0
Sait 0
Totals 100

Label: 190 mg sodium in 17 g
0.190/0.39/0.17 = 2.9% salt




Ingredieat | Formuls | Acid | Contribution
%) | (%) (%)
Water 628 0 00
Tomatopaste | 30 | L.75 0.5
Vincgar 45 20 0.9
HFCS 0 1]
Corn synp g 0
Salt 2.7 0 0
Totals 100 1.4
Formula Estimation: HFCS
Sugar Profile:

Sucrose None
Glucose Significant
Fructose 6.6%
Lactose None
Maltose Some




Formula Estimation;

Carbohydrate

Label: 4 gm carbohydrate in 17 gm

4 gm/17gm X 100 = 23%

Carbohydrate

Water 61.7 0 00
Tomst peste 30 21 63
Vinegr 45 0 0.0
HFCS 2 Ti 15.6
Com syrop L5 80 1
Salt .7 0 0
Totals 100 23




Praliminary Capital Estimates

oTo determine feasibility
»To obtain financing
sTo screen alternatives

« Determine the cost of each
part
» Add the cost of installation

= Add direct and indirect
costs




E

3
X}

il

e

Cost of Project (SMM)

A Simple Process

Storage Tank

i g

Storage Tank

Cost of Major Items

* Tank (T-1) $35,000
* Pump (P-1) $8,500
s Heat Exch. (H-1})  $45,000
» Tank (T-2) $100,000
Total $188,500

¢



Main Plant Items: MPX
*Defined:
- The major items in a
process
«In this example cost of

MPI:
-$188,500; delivered

But What About...

e Site ¢ Instrument-
preparation ~ ation

eInstallation *Electrical
«Other
*Piping utilities

» Insulation * Buildings

*MPI + Ancillary
equipment, or

(MPI) X (Factor)




Fixed capital = MPI X Factor
Fixed capital = $188,500 X 3
Fixed capital = $565,500

Anclllary equipment cost
$377,000

» Size (or capacity)
« Materials of construction

 Operating pressure

(L LULER

Another Look

o l
.

Storage Tank

Storage Tank

¢4



Steinless  |Carbon
T-1 $35M $10M
| $E5M 2M
H-1 $SM SIsM
172 $100M $30M
Totals 1M 35

But What About...

*Site s Instrument-
preparation  ation
eInstallation *Electrical
s Other
'Pi""‘lg utilities
e Insulation «Buildings

Yotal Fixed Capital Costs:
{Stainiess)
Fixed capital = MPI X Factor
Fixed capital = $188,500 X 3
Fixed capital = $565,500

Ancillary equipment cost =
$377,000




Fixed capital = MPI X Factor

Ancillary equip. cost = $377/M

Fixed capital = $57M + $377M
Factor = 7.5

Fixed capital = MPI X Factor

As the unit cost of
equipment increases the
factor decreases

Estimating Techniques

s"Nothing succeeds like
excess.”

~Qscar Wild

4/



Refined Factor Method

Presumes that the factors
vary with the average unit
cost of MP1

Also, each part of the factory
has its own factor




RATIO FACTORS FOR ESTIMATING BATTERY-LINIT C

Range of Factors as Percent of Basic &

AVERAGE UNIT COST OF MLP.L. IN 1000 USS$ (X10™)

s12m | 1O fe!mi ® l’w““‘m

BASIC EQUIPMENT:
Deliversd to siie,
axciuding sales tax

L—"immm;

Enrly fowsheet stage

Scope of work well delined

N
ANy Yoo Heps

aﬂﬁmmmx

X X X X

2010 10% of MLP.L's in all caegories

1010 1% of M.P.L's In ull categorien

X | x

FIELD ERECTION OF
BASIC EQLNPMENT

High percaniags of conosion malerisk

High peroentags of squipment
involving high field lsbor

AVERAGE (M steel equipment)

12

127 |

100

B

348

21147 | 10018 | 18115] 1714 | 1413

WS
701 181 lsvrol 1am [ 1am | 1w |

100 | 100 | 100 | 100
pE—




AVERAGE UNIT COST OF MLF.I. IN 1999 USS (X10%)

$12M] $20M | $27M| $40M] $50M| OVER
O 1 TG | TO to 10 $66M
$20M] $27M ] $40M| $50M| $66M

UNDER
$12M

17M2115/10] 14/5 | 12/8 | 116
137 | 1616 84 | 713

93 83 M ar | N2

M WM 1B

st
80/48 ?@49'5&3‘ 50/30] 42125

PIPING (inchades ,
ductwork axcludes AVERAGE FOR CHEMICAL PLANTS: | s | sarm7 | sarzz|a0r16| 3anz2) sorio| 25%
insulation Liquids
LIQUIDS AND SOLIDS 313 | 20| 28 | 168 | 126 | 1ova | s
s 1wl e ez s a0 W
T RS
1310 | 128 (17 ol | as | 75 | wa
Boae oy |1mgging and righ temperatures ton7 [ o | wm | | en s3]
{petrochomicais)
AVERAGE FORCHEMICALPLANTS &3 | 78 | &2 | &2 | 41 | 3 | o
fLow a0 w0 w2020 | W]
VERY HIGH - Substantiol mild sieel |
piping requiring lagging and verylow | 1310 1208 10/7 | 9B | &5 | 75 | &M
Wm
INSULATION OF PIPING [ iGH - substantil piping requirng
ONLY Htagging and high tempersatures 18114 15/12/ 1310|1118 | 9/8 | 7/4 | 43
AVERAGE FOR CHEMICAL PLANTS | 18112 14110 12/8 | 10/6 | 84 | 672 | 42
LOw e 126 106 | a4 | e | a2 | 2
L ORI N S




AVERAGE UNET COST OF MLP.L IN 1980 USS ((10%

men[smamulmm
siau] 0| TO|TOf ©
$20M | $27M{ $40M| $50M

$50M
T0

l
soou| JO0M

NSTRUMENTATION

AT | 2315 | 2013 | 149 1485 127

L)

108

EQUIPMENT 86 TO 1%

wllmlllilm 56/31] 467243708 2013 /2300 | 147 |

INISCELL ANEOUS CHEMICAL oo | 188 | 11

MCEL 2113 2610 | ;r:-.t P

Litde Instrumentation, solids 2l 17138 103 TR 8
RANGE FOR ALL VALUES OF BASIC




BURLDING EVALUATION
EVALUATION

QUALITY OF
CONST.  |Brick & Stesi Eoonomicel

VERY HIGH | MOSTLY MOSTLY
UNITCOST | ALLOY MIXED CARBON
TYPE OF EQUIPMENT | STEEL | MATERIALS STEEL

|EQUIPMENT
-3 -2 -1 0
OPERATING | VERY HIGH INTERMEDIATE ATMOS.
PRESSURES

-2 -1 0




AVERAGE UNIT COST OF M.P.L N 1999 USS (X10%
lurss (unpen $72¢ [ sz s s40M | S50 | g
$12M o $66M
ARCHITECTUAL +2 | 9268 | 8281 | 74556 | 6710 | 5944 | 52739 | 46/33
& STRUCTURAL :
(exciades MOSTOF 141 70.1] 72449 | 62043 | 568 | 5133 | 4529 | 4128 | sar21
buliding UNITS INSIDE
services) punDmGs | 2 | 5007 | a3 | a2 | 3525 | dor21 | M8 | 2ans
OPEN-AR
Ay 3716 | 32113 [ 2811 248 | 208 | 174 | 142 |
BUILDINGS
lmmmmmmwwmjwmwm |
exprossad in percent of Bullding-Archilectusl & Struchural cout. They ars not relsted i The
Basic Equipment cost.
HIGH | AvG. | LOW
Lmﬁﬁrw 4 2 5
service only
Electric ighting 18 9 5
Sprinklers 0 | @ 3
Plumbing 20 | 12 3
BULDING Heating 25 i 8
SERVICES
Ventlation withoutakr | 2 | g3 | ¢
conditioning
Ventilation with alr
Loam 45 8 el
TOTAL OVER-ALL AVERAGE"] 85 55 20

2. Process services

servicw requirernanis sre not nown.

Nols Thit tha over-all averages are not the sum of individaal cokmmne

Tht above fackors apply 1o those lems normally cessilied as bullding servioes. They do not include:
4. Services loceted oulsiie the bullding such as sub-sialions, Outeide sewers, cutside waley flnes ol
of which are considersd i be outckie the Bellery Limil, ss well ss culside e bullding

* The Wisls provide e rarges for e type of bullding walved and aee uesiul when the individuat




STORAGE AND HANDLING IN PERCENT OF BATTERY-LIMIT COST

Grass Roots B/L Addition on
Plant Existing Site
% of B/L Cost

LOW: Raw material by pipeline. Lite warehouse 2 0
space
AVG: Average raw material storage & finish-product 15- 25 2.6
warehousing
HIGH: Tank farm for raw- malerial. Substantinl 70 20

warehousing for finished product



UTILITIES IN PERCENT OF BATTERY-LIIT COST

Utilities buldings
Architectual & Struchsral
Mechanical Services

Compressed Air System

Electrical Systoms
Substation
Distribution
Outside Lighting

Gas System

Sowers & Drainage System

Steam System

Water System

Cooling Towers & recirculation

Fire Profection
Waler Treotmont

Range for
Grass Roots
3-10
2-7
05-4
0.1-4
15-6
0.5-35
05-3
0.15-15
0-06
13-35
15-11
1-9
05-3
1-10
1-8
0.5-5
0.15-3
0.2-1
0.2-15
05-3
Grass Roots BA. Additions

Avg

High  low Ay High



Over-all averages for all
utilities

23-30

6-14

(00



Main Office

Shops & Stores
Lunch Rooms

Personnel & Gatshouses
Roads, Raivoads & Fences

Over-all averages for fotal

5

10-16

Range for
Grass Rools

1-5
0-25
1-8
0-22

0-22

13-55
05-45

05-2

15

ol



CALCULATION SHEET FOR FACTOR ESTIMATING

Division & Location Prod. or Stidy No. TITLE DATE
IRequested by CAPACITY
M FACTOR
:(:; ?fs 1908 | CURRENT OR LOW HIGH
- ACCURACY
AVERAGE UNIT COST OF MP.I'S iN 1959
DOLLARS e v nrnnnns
M.P.] (main plant #ems) Estimated
M.U.E. (Miscelleneous unfisted equipment)
BASIC EQUIPMENT (MP.L+M.UE) 100
{EXCLUDING SALES TAXES) _
REMARKS
Fleid eraction of Basic
Equipment
Equipment Foundations
& Stuctursl supports
PIPING
INSULATION
Equipment
Piping
Electrical
Instrumentation
Miscellaneois
Bulidings: Arch &
Struch
BUILDING SERVICES:
Low % of Arch & Struct.
Compeassed air
Slaciricst ighting
hwsulation
Phumbing
Heating
Vet & Air
TOTAL BLD, SVGI
SUB TOTAL-FACTORED ITEMS
ADJUSTMENTS LOWS= HIGHS=

TOTAL FACTORED [TEMS ADJUSTED

DIRECT COST OF B/ (exciuding taxes)

17y



SUMMARY SHEET FOR FACTOR ESTIMATING

Division & Location {Proj. or Stwdy No.  [TTTLE
Requested By

lcAPACITY

|DATE

FACTOR

DIRECT COSTOF BAL
STORAGE AND HANDLING

UTILITES

SERVICES
{in per cont of BA. + S&H + U )

TOTAL BA. + AUXILIARIES

TAXES

TOTAL DIRECT COST

INDIRECT COSTS:

CONSTRUCTION FIELD, O.H. & PROFTY]

ROYALTIES, LICENCES AND PATENTS!

ENGINEERING!
TOTAL INDIRECT COSTS)
TOTAL DIRECT AND INDIRECT
E
CONTINGENCIES |




PART 110 - CURRENT GOOD MANUFACTURING PRACTICE IN

MANUFACTURING, PACKING, OR HOLDING HUMAN FOOD
Subpart A - General Previsions
1103 Defitions.
110.5 Current good manufacturing  practice.

110.10 Personned.
116.19 Exchoxions.

Subpart B - Bulldings amd Facilities
110.20 Piant and grounds.

110.35 Sanitary operations.
110.37 Sanitary facilities and controls.

Swbpart C - Equipment

110.40 Equipment snd utensils.
Subpart D - [Reserved]
Subpart E - Production and Process Contral

110.80 Processes and controls.
110.93 Warchousing and distribetion.

Subpart F - [Reserved]
Subpart G - Defect Actioa Levels

Noie: Subpart G - Defiect Action Levels is not included in this
reprint.

SUBPART A - GENERAL FROVISIONS
1183 Definitions.

The definitions and interpretations of terms in section 201 of the Federsl Food, Drug, snd Cosmetic Act (e Act)

sre applicable to such terms when used in this part. The following definitions shall also apply:
8) "Acid foods or acidified foods™ mesns foods that have an equilibrium pH of 4.6 or below,

)] ‘W'Wﬂxwm&m&dnwmmmﬁmﬁmﬂpﬁ&

health peactice.

€) "Batter” mesns a semifloid sobstance, usually composed of fioor and other ingrediants, o which
principal components of food are dipped or with which they are costed, or which may be used directly ©

form bakery foods.

d) "Blaaching,” cxcept for tree nets and pemmts, means 3 prepackaging hest trestment of foodetuiSs for a
sufficient tme and at a safficient temperatare %o partially or compictely imactivate the natarally ocomering

enzymes s to cffect other physical or biochemical changes in the food.

¢) “Critical control point™ mesns a point in a food process where there is a high probebility thet improper
control may cause, allow, or contribuie to & hazard or to fikh in the final food or decomposition of the

final food.
"Food” mesns food as defimed in section 201{f) of the act snd inclodes rew mateniale and

Bno

operstions. “Food-contact savfaces” inclodes utensils and food-contact surfaces of equipment.
k) “Lot™ mesns the food produced during a period of time indicated by a specific code.

"food-contact sarfaces™ sre those sorfaces thad comtact beeman food and tose sarfaces fom which
drainage onto the food or ondo mrfaces that contact the food ordimerily occurs daring the normal course of
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i

P
k)

)

*Microorganisms™ means yeasts molds, bacteria, and viruses and inchudes, but is not limited to, species
having public health significance. The term "undesirable microorganisms" mcludasztneumcrmrga;;wms
that are of public health significance, that subject food to decomposition, that indicate that food is
oonmmmatedmﬁ:ﬁlﬂx,m&ﬂcﬂmmsemaymmfoodmbeadﬂmmmemgofﬂwm
Occasionally in these regulations, FDA used the adjective “microbial" instead of using an adjectival
phrese containing the word microorganism.,

"Pest" refers to any objectionable animals or insects including, but not limited w, birds, rodents, flies,
and larvae.

"Plant” means the building or facility or parts thereof, used for or in connection with the mamufacturing,
packaging, labeling, or holding of human food.

"Quality contro} operation™ means a planned and systematic procedure for taking all actions necessary to
prevent food from being adulterated within the meaning of the act.

m) "Rework” means clean, unadulteraied food that has been removed from processing for reasons other than

n)

P
Q
1)

insanitary conditions or that hag been successfully reconditioned by reprocessing and that is suitable for
use as food.

“Safe-moisture level” is 2 level of moisture low enough to prevent the growth of undesirable
microorganisms in the finished product under the intended conditions of manufacturing, storage, and
distribution. The maximurm safe moisture level for a food is based on its water activity (aw). An aw will
be considered safe for a food if adequate data are available that demonstraie that the food st or below the
given aw will not support the growth of undesirable microorganisms,

*Sanitize" means o adequately treat food-contact surfaces by a process that is effective in destroying
vegetative cells of microorganisms of public bealth significance, and in substantially reducing numbers of
other undesirable microorganisms, but without adversely affecting the product or its safety for the
consumet,

*Shall” is used to state mandatory requirements.

*Should” is used to state recommended or advisory procedures or identify recommended equipment.

*Water activity” (Aw) is a measure of the free moisture in a food and is the quotient of the water vapor
pressurce of the substance divided by the vapor pressure of pure water at the same temperature.

116.5 Current good manufacturing practice.

8)

b)

The criteria and definitions in thiy part shall spply in determining whether s food is adulterated (1) within
the meaning of section 402{a)(3) of the act in that the food hay been mamufactured under such conditions
that it is unfit for food, or ( 2 ) within the meaning of section 402(a}(4) of the act in that the food has been
prepared, packed, or held umder insanitary conditions whereby it may have become contaminated with
filth, or whereby it may have been rendered injurious to health, The criteria and definitions in this part
also apply in determining whether a food is in violation of section 361 of the Public Health Service Act
#2 US.C. 264).

Food covered by specific current good manufacturing practice regulations also is subject to the
requirements of those regulations.

110.19 Personnel,

The plant management shall take ali reasonable meagures and
precautions fo ensure the following:

s) Disease control. Any person who, by medical examination or sepervisery observation, is shown to have, or
appears to have, an iliness, open lesion, including boils, sores, or infected wounds, or any other abnormal
source of microbial contamination by which there is a reasonable possibility of food, food-contact surfaces,on
food packaging materials becoming contaminated, shall be excluded from any operations which may be
expected to result in such contamination until the condition is corrected. Personnel shall be instructed to repart
such health conditions to their supervisors.

b) Clanlinesz. All persons working in direct contact with food, food-contact surfaces, and food-packaging
materials shall conform to hygienic practices while on duty to the extent necessary to profect against
contamination of food. The methods for maintaining cleanliness inctude, bait are not limited to:

(1) Wearing outer garments suitsbie to the operation in & manner that protects against the contamination of
food, food-contact surfaces, or food packaging materials.
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{2) Mrintaining adequate peysona) clesnliness,

(3) Washing hands thoronghly (and ssnitizing if nocessary o protect against contaminstion with
undesirable microorganisms) in an adequate hand-washing facility before starting work, afier cach absence
from: the work station, swd st any other time when the hards may have become soilled or contaminated.
{4) Removing all unsecured jewelry and other objects thet might fall into food, equipment, or contaimers,
and removing hand jewelry that cannot be adequately sanitized during periods i which food i
manipalated by hand. If such hand jewelry cannot be removed, it may be covered by material which can be:
ménmﬁﬁ,%wdm&ymmmwmwh
contamination by these objects of the food, food-contact surfaces, or food-packaging maserialy.

(5) Maintaining gloves, if they are used in food handling, in an intact, clesn, and sanitary condition. The

ghoves should be of an impermeable material.

{6) Wearing, where appropriste, in an effective manner, hair nets, headbends, caps, beand covers, or other
effective hair resirnints.

(7} Stworing clothing or other personal belomgings in arcas other than where food is exposed or where
cquipment or utensils are washed.

(8) Confining the following to areas other than where food muy be exposed or where equipment or siensils
WMMMMM&MWﬂwM
(9) Taking sny other necessary precautions o protect against contamination of food, food-contact smrfaces,
or food-packaging materials with microorgamisms or foreign substunces inclading, but mot Faiked w0,
perspiration, hair, cosmetics, tobacco, chemicals, and medicines applied to the skin.

{c ) Education and training. - Persouncl respossible for-identifying ssmitation failores or food contamimation
should have a background of education or experience, or a combinstion thereof, %0 provide » level of
competency necessary for production of ciean and safe food. Food handlers and supervisors should receive
informed of the danger of poor personal hygiene and insanitary practices.

(d) Supervision. Responsibility for assuring compliance by all personnel with all requirements of this part
shall be clearly assigned o competent supervisory personnel.
FR 24475, June 19, 1986, as amended a3 4 FR 24892, June 12,1989]

116.19 Exclusions.

2) The following operations are not sobjoct to this part:
Establistunents engaged solely in the harvesting, storage, or distribution of one or more “rew agriculursl
commodities,* as defined in section 201{r) of the act, which are ordinarily clewned, prepered, trenied,
avotherwise processed before being marketed to the consaming pobbic. (b) FDA, however, will imme
special regulstions if it is necessary to cover these excluded openstions.

SUBPART B - BUILDINGS AND FACILITIZES

110.28 Pant and Groands.

s} Grounds. The grounds about & food plent vnder the controf of the operstor shall be kept in & condition thet
will protect against the contasnination of food. The methods for adequeie maiotenence of grounds inchade,
bt are not imited to:

{1) Propexly sioring equipnwent, removing litter and waste, and cutting weods or grass within the inomodis:

vicinity of the plant buildings or structures that may constitete an sttractent, breeding place, or barborage

for pests.

{2) Maintxining roads, yands, aad parking lots 50 that they do ot constituse 3 soerce of contmaination n

sreas where food is exposed.

(3) Adequately draining arcas that may contriberie contsminstion o food by soopage, foot-bome filth, or

peoviding a breeding place for pests.

(4) Opersting sysiems for waste trestment and dispossl in an adoguate maoner 30 thet they do mot

constitole & source of contamination in sress where food is exposed. If the plant grownds are bordersd by
not vader the operstor’s control snd not maintained in the manner doscribed in pasagraph () (T)

through (3) of this secticn, care shall be exercised in the plast by inspection, extermsisation, or other mesns

o exclade pests, dirt, and filth that may be s somrce of food contemination.
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b) Plami construction and design. Plant buildings and structures shall be suitable in size, consfruction, and

design to facilitate maintenance and sanitary operations for food-manufactring purposes. The plant and
facilities shall:

(1) Provide sufficient space for such placement of equipment and storage of materials as is necessary for
the maintenance of sanitary operations and the production of safe food.

{2) Permit the taking of proper precautions to reduce the potential for contemination of food, food-contact
surfaces, or food-packaging materials with microorganisms, chemicals, filth or other extraneous material.
The potential for contamination may be reduced by adequate food safety controls and operating practices
or effective design, including the separation of operations in which contamination is likely to occur, by one
or more of the following means: location, time, partition, air flow, enclosed systems, or other effective
means,

(3) Permit the taking of proper precautions to protect food in outdoor bulk fermentation vessels by any
effective means, including:

{i) Using protective coverings. 7

{ii) Controlling sreas over and sround the vessels to eliminate harborages for pests.
{iii} Checking on a regular basis for pests and pest infegtation.

{iv) Skimming the fermentation vessels, a8 necessary.

{4) Be constructed in such 8 manner that floors, walls, and ceilings may be adequately cleaned and kept
clean and kept in good repair; that drip or condensate from fixtures, ducts and pipes does not comtaminate
food, food-contact surfaces, or food-packaging materials; and that aisles or working spaces are provided
between equipment and walls and are adequately unohstructed and of adequate width to permit employees
to perform their duties and to protect against contaminating food or food-contact surfaces with clothing or
personal contact.

( 5 ) Provide adequate lighting in hand-washing areas, dressing and locker rooms, and toilet rooms and in
all aress where food is examined, processed, or stored and where equipment or utensils are cleaned; and
provide safety-type light bulbs, fixtures, skylights, or other glass suspended over exposed food in any step
of preparation or otherwise protect against food contamination in case of glass breakage.,

{ 6 ) Provide adequate ventilation or control equipment to minimize odors and vapors (including steamn and
noxious fumes) in areas where they may contaminate food; and locate and operate fans and other air-
blowing equipment in a manner that minimizes the potential for contaminating food, food-packaging
materials, and food-contact surfaces,

{ 7 ) Provide, where necessary, adequate scresning or other protection against pests,

116.35 Sanitary operation.

8) Genersl maintenance. Buildings, fixtures, and other physical facilities of the plant shall be maintained in &
sanitary condition and shall be kept in repair sufficient to prevent food from becoming adulterated within
the meaning of the act. Cleaning and sanitizing of utensils and equipment shall be conducted in a2 manner
that protects against contamination of food, food-contact surfaces, or food-packaging materials.

(b) Substances used in cleaning and ssnitizing; storage of toxic materials.

(!}GumwmpmdsmémmwmcwmmgMMgMMk&xm
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supplicr's guarantee or certification, or examination of these substances for contamination. Only the
following toxic materials may be used or stored in a plant where food is processed or exposed:

(i} Those required to maintain clean and sanitary conditions;

(if) Those necessary for use in laboratory testing procedures;

(1if) Those necessary for plant and equipment maintenance and operation; and
(iv} Those necessary for use in the plant’s operations.

mmammmwmofm fooﬂmmawfwm,mfoedmg
materials, All relevant regulations promulgated by other Federal, State, and local government agencies for
the application, use, or holding of these products should be followed.
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(¢ ) Pest control. No pests shall be allowed in any ares of a food plant. Guard or guide dogs may be sfiowed i
mmﬁap@f&mﬁ&@mm&bkﬂnmﬂmm
surfaces, or food-packaging materials, Effective measares shall be takem %0 exclode pests from the
processing areas and to protect against the contamination of food on the prexnises by pests. The e of
insecticidex or rodenticides is permitied only under precautions snd restrictions that will protect against the
contaminstion of food food-contact surfaces, and food-packaging rmaterials,

(d) Sanmitation of food-contact sarfaces. All food-contact surfaces, mchuding oiensils snd food-comtact
sarfaces of equipment, shall be cleaned as frequently a4 necessary to profect against contsmination of
food.

(1) Food-cantact surfaces used for manuficturing or holding low-moistare food shalt be in a dry, ssmitery
condition at the time of use. When the surfaces are wet-cleaned, they shall, when necessary, be samitized
and thoroughly dried before subsequent wee.

~7§2) Td wet piocessing, when clesning is necesswry to provect against the introduction of microorganisns
imo food, ail food-contact surfaces shall be cleaned snd sanitized before wse and afier sny inlerraption
used in 2 continuous production operstion, the utensils mnd food-contact surfaces of the equipaent shail be
cleaned and sanitized as necessary.
G}M&o&m&mwmmﬂmﬁmmdwmwhwn
e freaently 85 DECESSATY 10 protect agxinst contamination of food.

{4) Single-service articles (such as utensils intessded for one-time: use, paper caps, sad paper sowels) should
be stored in appropriste containers snd shall be handled, dispensed, used and disposed of m 2 nwwmer thet
protects against contamination of food or food-contact surfaces.

{5) Sanitizing agents shall be adequate and safe imder conditions of use. Any facility, procedwre, or
machine is acceptable for cleaning and sanitizing eqaipment and utensils if it is cotablished that the facility,
procedure, or machine will routinely render equipment and utensils clean and provide adequete clewsing

() Swowage and handling of clesned portable equipment sod uiensils. Clesned snd ssaitized portsble
equipment with food-contact sorfaces and utensils shounid be stored in & locstion snd manner that proteces
food-contact surfaces from contaminstion.

{51 FR 24475, June 19, 1986, as minended at 54 FR 24892, June 12,1989
110.37 Sauitary facilities and contrels.

Each plant shall be equipped with adequsie ssnitery facilities and acconsmodations inclading, but mot liosited t;

a) Water supply. The water supply shall be sufficient for the operations intended and shall be devived from
an adequate source. Any water that coniacts food or food-contact surfaces shall be safe and of adeguate
sanitary quality. Running water at a switsble temperature, and ander pressure as needed, shall be provided
mmmmmmuwﬁm&cmmawmwm

packaging materisls or for employee sanitary facilities.

b) MMthMWMWﬁMMﬂMR

(¥) Carry sufficient quantities of water %0 required locations throughout the plant.

(2) Properly convey sewage and liquid dispossble wasixe: from the plant.

(3) Avoid constitating a source of conteminstion 10 food, water supplics, equipment, or wicasils or crosting
a0 unsanitary condition.

(4) Provide adequate floor drainage in all sreas where floors sre subject & flooding-type cleaning or where
normal operations release or discharge water or other liquid waste on the floor.

(5) Provide that there is not beckflow from, or cross-conoection between, piping sysioms thet discharge
wasie walcr or sewage and piping systemns that cazry water for food or food meoufactaring.

{c ) Scwage disposal. Sewnge disposal shall be made into s adequaie sewersge system or disposod of teough
other adequate means.

(@) Toilet fucilities. Each plant shalf provide its ernployees with adequate, resdily sccessible toilet facilities.
Complisnce with this requirement may be accomplished by:



PART 10 - CURRENT GOOD MANUFACTURING PRACTICE IN MANUFACTURING, PACKING, OR HOLDING HUMANFOOD g

(1) Maintaining the facilities in a sani Jition.
(2) Keeping the facilities in good repair at all times.

{3) Providing self-closing doors,

(4) Providing doors that do not open into areas where food is exposed to airbome contamination, except
where alternate means have been taken to protect against such contaminstion {such as double doors or
positive airflow systems).

(¢) Hand-washing facilities, Handwashing facilitics shall be adequate and convenient and be furnished with

running water st a suitable temperature. Compliance with this requirement may be accomplished by
providing:

{I) Hand-washing and, where appropriste hand-sanitizing facilities at each location in the plant where good
sanitary practices require employees fo wash and/or sanitize their hands.

(2) Effective band-cleaning and sanitizing preparations.

(3) Sanitary towel service or suitable drying devices.

{(4) Devices or fixtures, such as water control valves, so designed and construcied to protect against
recontarsination of clean, sanitized hands.

(5) Readily understandable signs directing employees handling unprotected food, unprotected food-
packaging materials, of food-contact surfaces to wash and, where appropriate, sanitize their hands before
they start work, after each absence from post of duty, and when their hands may have become soiled or
contaminated. Thesc signs may be posted in the processing room(s) and in all other areas where employees

" may handle such food, materials, or surfaces,

{6) Refuse recepiacies that are constructed and imaintained in 8 manner that protecis against contamination
of food.

{f) Rubbish and offal disposal, Rubbish and any offai shall be so cotveyed, stored, and disposed of as o

minimize the development of odor, minimize the potential for the waste becoming an attractant and
harborage or breeding place for pests, and protect against contamination of food, food-contact surfaces,
water supplies, and ground surfaces.

SUBPART C-EQUIPMENT
11040 Equipment and utensils

8)

b)

<}

All plant equipment and yieasils shall be so designed and of such material and workmanship as to be
adequately cleanable, sud shafl be peoperly maintained. The design, constraction, and use of equipment
and utensils shall preclude the adulteration of food with Jubricants, fuel, metal fragments, contaminated
water, or auy other contaminants. All equipment should be so installed and maintained as to facilitate the
cleaning of the equipment and of all adiacent spaces. Food-contact surfaces shall be corrosion-resistant
when in contact with food. They shall be made of nontoxic materials and designed to withstand the
environment of their intended use and the action of food, and, if applicable, cleaning compounds and
sanitizing agents. Food-contact surfaces shall be maintained to protect food from being contaminated by
any source, including unlawfil indirect food additives.

Seams on food-contact surfaces shall be smoothly bonded or maintained so a8s to minimize sccumulation
ofﬁmdpa:nciw,dzrgmdmgamcmmrmdﬁms&eoppmtyform&
microorganisms.

Equipment that is in the manufecturing or food-handiing area and that does not come into contact with
food shall be so constructed that it can be kept in a clean condition.

Holding, conveying, and manufacturing systems, including gravimetric, pneumatic, closed, and automated
gystems, shall be of a design and construction that enables them to be maintained in sn appropriate
Each freezer and cold storage compartment used to store and hold food capable of supporting growth of
microorganisms shall be fitted with an indicating thermometer, temperature measuring device, or
temperature-recording device so installed as to show the femperatre accurately within the compartment,
and should be fitted with an automatic control for regulsting temperature or with an automatic slarm
system to indicate 2 significant temperature change in a manual operation.

Instruments and controls used for measuring, regulating, or recording temperatures, pH, acidity, water
activity, or other conditions that control or prevent the growth of undesirable microorganisms in food shall
be accurate and adequately maintained, and adequate in number for their designated uses.
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g) Compressed air or other gases mechanically introduced into food or used %0 clexn food-contact serfaces or
equipment shall be treated in such a way that food is not contaminated with walewful indirect food

Sditi

SUBPART D - [RESERVED)
SUBPART E - PRODUCTION AND PROCESS CONTROLS
11698 Precesses and Controls.

All operations in the receiving, inspecting, trmporting, segregating, prepwring, masufactring, packaging, sd
storing of food shall be conducted in accardsnce with adequate ssnitstion principies. Approprisee guality costrol
operation shafl be employed to enmae that food is suitable for human consumption and that food packeging
materinls are safe and suitsblc, Ovenall sanitation of the plant shail be under the supervision of one or more
competent individuals assigned responsibility for this fimction. All reasonsbie precantions shall be taken w0 casre
that production procedures do not contribute contamination from any sowrce. Chemical, microbial, or extrancows-
material testing procedures shall be used where necessary w0 idedify sanitation failares or possible food
contamination. All food that has become contaminated to the extent that it is adultersted within the meening of the:
act shall be rejected, or if penmissible, treated or processed to eliminate the contamination.

{») Raw materials and other ingredients.

{) Raw materials and other ingredients shall be inspected sod segregated or otherwise hamdied w
nocessary to ascertxin that they are clean and saitable for processing into food and shall be stoned amder
washed or cleaned as necessary to remove 30l or other contamninstion. Water used for washing, rinsing, or
conveying food shall be safe and of adequate sanitary quality. Water may be rensed for washing, rinsing,
or canveying food if it does not incresse the level of contamination of the food. Containers and carriers of
raw materisls should be inspected on receipt to ensure that their condition has not contributed 0 e
contamination or deterioration of food.

{2) Raw materials and other ingredients shall either not contein levels of microorganiams that may prodece
food poisoning or other disease in homans, or they shall be pasteurized or otherwise trested dwring
menfactoring operations so that they no louger contsin levels that woukl caase the prodact ® be
sdultersted withinn the meaning of the act. Complisnce with this requirement rasy be verified by smy
effective means, including parchaxing raw materials and other ingrodients. under a sapplicr’s gusrsoiee or

e

(3) Raw materials and other ingredients susceptible o contamination with affistoxin or other natersl tooties
poisonoes or deleterious substances before these msterials or ingredients are incorporsted into fisisbed
food. Compliance with this requirement may be accomplished by purchasing raw materials and other
ingredients under a supplics’s gaaraniee or certification, or may be verified by anslyzing these pasteriale
and ingredients for aflatoxins and other natursl toxins.
(4)mmmmmmmmwmmﬁmm
or extrancous material shall comply with applicable Food and Drug Admisisteation
regulations, guidelines, and defect action levels for natural or maavoidable defects if & masufactarer wishes
%0 use the materials in mesnafactoring food. Complisnce with this requirement mzy be verified by my
effective mesns, including pacchasing the materials vader » supplier's gurantee or certificstion, or
cxaminstion of these materials for contumination.
(5) Raw materiais, other ingredients, and rework shall be held in bulk, or in contsiners designod snd
constructed 30 as 0 protect sgeinst contmmination snd shall be heid at sach wopersiore and relstive
bomidity snd in such 2 puamer a3 © prevent the food from becoming adulierssed within e mesning of the
»ct. Mmterial scheduled for rework shall be identified as sach.
(6} Frozen raw matevials and other ingredients shall be kept frosen. If thawing & required pwior %0 wee, &
shall be done: in a manner that prevents the raw matesials and other ingrodicots from becoming adeltersted
within the meaning of the act.
{7) Liquid or dry raw materials and other ingredients recsived snd stored in bulk form shall be beld in &
manner that protects sgsinst comumination.

(b ) Manufacturing operations.
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(1) Equipment and utensits snd finished food containers shall be maintsined in an scceptable condition
through appropriate cleaning and sanitizing, as necessary, Insofar as necessary, equipment shall be taken
apart for thorough cleaning,

(2) All food manufacturing, including packaging and storage, shall be conducted under such conditions and
controls as are necessary o minimize the potential for the growth of microorganisms, or for the
contamination of food, One way io comply with this requirement is carefu! monitoring of physical factors
guch ag time, temperature, humidity, Aw, pH, pressure, flow rate, and mamfacturing operations such ag
freezing, dehydration, heat processing, acidification, and refrigeration to ensure that mechanical
breskdowns, time delays, temperature fluctuations, and other factors do not contribute to the
decomposition or contamination of food.
(3) Food that can support the rapid growth of undesirable microorganisms, particulsrly those of public
bealdzsigniﬁcaace,shﬂlbehtldinammrﬂmpmvmmthefmdﬂmmmingaéﬂmwidﬁnmc
meaning of the act. Compliance with this requirement may be accomplished by any effective means,
mclndmg:

(z)Mmmgm&gm&odsatﬁ?ﬁzﬁ}mwowmwkﬁnﬁmwm

involved.

(ii) Maintaining frozen foods in a frozen state.

(iii) Maintaining hot foods at 140° F (60°C) or above.

(iv} Heat treating acid or acidified foods to destroy mesophilic microorganizms when those foods are to

.. be held in hermetically sealed containers at ambient temperatures.
(4}Mmmsuchﬁm&m&mm&mmmmﬂmgpﬂ&
controlling aw that are taken to destroy or prevent the growth of undesirable microorganisms, particulasly
those of public health significance, shall be adequate under the conditions of manufacture, handling, and
distribution to prevent food from being adulterated within the meaning of the act,

(5) Work-in-process shall be handled in a manner that protects against contamination.
{6) Effective measures shall be taken to protect finished food from contaminstion by raw materiala, other
ingredients, or refuse. When raw materizls, other ingredients, or refuse arc unprotected, they shall not be
handied simultaneously in a receiving, loading, or shipping area if that handling could resuit in
contaminated food. Food transported by conveyor shall be protected against contamination as necessary,
(7) Equipment, containers, and wiensils used to convey, hold, or store mw materials, work-in-process,
rework, or food shall be constructed, handled, and nuwintained during manufscturing or storage in a manner
that protects against contamination.
{8) Effective measures shall be taken to protect agaiast the inclusion of metal or other extraneous materisl
in food. Compliance with this requirement may be accomplished by using sieves, traps, magnets, electronic
metal detectors, or other suitable effective means.
{9) Food, raw materials, and other ingredients that are adulterated within the meaning of the act shall be
disposed of in 2 manner that protects against the contemination of other food. If the adultersted food is
capable of being reconditioned, it shall be reconditioned using a method that has been proven o be
effective or it shall be reexamined and found not to be adulterated within the meaning of the act before
being incorporated into other food.
(10) Mechanical manufacturing steps such as washing, peeling, trimming, cutting, sorting and inspecting,
mashing, dewstering, cooling, shredding, extruding, drying, whipping, defditing, and forming shail be
so as to protect food against contamination. Compliance with this requirement may be
accomplished by providing adequate physical protection of food from contaninants that may drip, drain, or
bedmwnmmthefood.mmaonmybepmwdedbymcimmgméaamhmgofallfood—eum
_surfaces, and by using time and temperature controls at and between cach
(H)Hwbianchmg,whenmqnmdm&ewmmuoffmd,shaﬂdbeéﬁecwdbyhuhngﬂacﬁoodw
the required temperature, holding it at this tempersture for the required time, and then either rapidly
cooling the food or passing it to subsequent manufacturing without delay. Thermophilic growth and
contamination in blanchers shopld be minimized by the use of adequate operating temperatures and by
periodic cleaning. Where the blanched food is washed prior to filling, water usexd shall be safe and of
adequate sanitary quality.
{12) Batters, breading, sances, gravies, dressings, and other ximifar preparations shall be treated or
maintained in such a manner that they are protected sgeinst contaminstion. Compliance with this
requirement may be accomplished by any effective means, including one or more of the following:

{i} Using ingredients free of contemination.
(i1} Employing adequate heat processes where spplicable.
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{iii) Using adequate time snd tevnperature controls.
(iv) Providing adequate physical protection: of components from coataminants that may doip, desin, of
be drawn inte them.

(v) Cooling to an adequate tempersture during manufiacturing.
(vi} Disposing of batters at appropriate intervals to protect against the growth of microorgasiansy.

{13) Filling, assembling, packaging, and other operations shall be performed in sach & way that the food is
protected against contamination. Compliance with this requirement may be accomplished
by any effective means, incloding:

(i) Use of a quality control operation in which the critical control points are identifiod and controlied

dring manofactiring.

(il) Adequate cleaning and sanitizing of all food-contact sarfaces snd food containers,

€ii) Using materials for food containers and food- packaging matevisls thet are safe and suitable,

defined i 130.3(d) of this chapter.

(w)mwmmwwmw

{v) Using sanitary handling procedures,
{14) Food such e3, but not limited o, dry mixes, nuts, intermnediste moistare food, snd delrydrated food,
that relies on the control of aw for preventing the growth of undesirsble microorganisms shall be processed
o snd maintained at a safe moistire level. Compliance with this requirement may be accomplished by say
effective means, inchuding employraent of one or more of the following practices:

(i} Monitoring the Aw of food.

(ii) Controlling the soluble solids-water ratic in finished food.

(iii) Protecting finished food from moisture picknp, by ase of & moisture barrier or by other meosss, s0
that the Aw of the food does not incresse 1o an unsafe level,

{15) Food such as, but not fimited 1o, acid and acidified food, that relies principally on the comtrol of pH
for preventing the growth of undesirable microorganisms shall be monitored and meaintsined at » pH of 4.6
or below. Compliance with this requirement may be sccomplished by sny cffective mcans, incheding
employment of one or more of the following practices:

{i) Mouitoring the pH of raw materials, food in process, and finished food.
(ii) Controlling the amount of acid or acidified food added 10 low-acid food.

(16) When ice is used in contact with food, it shail be made from waier that is safe and of adeguele sanilary
quality, and shall be nsed oaly if it has been manufactured in sccordance with coment good swsafacewing
practice as outlined in this part.

(17) Food-mmufectoring sreas and equipment used for manufsctaring humas food should aot be weed
mamofactre nonhuman food-grede snimal feed or inedible products, unless there is 50 ressosable
possibility for the contamination of the buman food.

11893 Warcheusing sad distribution.

Storage and tramsporiation of finished food sbell be under conditions that will protect food agsinst plrysical,
chemical, snd microbial contamination as well as agaimst deterioration of the food and the contsiner,
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