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CIP, •• 
PRODUCT & 
PROCESS 

DEVELOP.NT 

INTRODucnON 

All busln..... need to keep moving 
forward to III8UI'8 that they I'8mIIn 
healthy and viable. One mearII towarda 
this end III the development 01 new 
productl or the utIIIutIon on new 
proce .... to produd new or Inrpro'led 
productl. Development 01 new prodUctl 
III a complex and hquently 
mlaunciel stood procell, which III the 
reaeon 80 many new Items fall In the 
markelplac:e. 

This program wIR provide atI.er.cll.1 WIth 
a step-by-8tep "how to" guide for product 
and pro!:'" de'<IeIopment. ThII III • 
PfOO888 that begIM wfth good market 
raseartIh and pIennIng, and proondl 
through deltelopment and 
commercIaIIzItI. The InIIrudorI will 
take attel'ld ••• through thII proceI" 
Potential pltfalll and ... 01 ooncem 
win be emphaIIzed. The fIRIGIMI will be 
01 vak.Mt to ... from ,.11 .rd1 Md 
development, marketing and .. ~ 01 
managemer4 In that It will provide \hem 
WIth badqp'ound on the OIIfIlP_My 01 
the DrOCl .... 

PROGRAM OUTUNE 

The following topic8 wi. be addmIed 
during the proglWll; 

• PfOCIuot DeftnItIon • Target market. 
ooet profile, concepIII & market 
reaearch 

• Raw .... rlal. & IngnIdlentl -
Avanablllty, purcha.lng 

• P~"nll Technotog ... - AcId 
fooda, acidified fooda •• haIf stable. 
controlled Aw, aeeptlc. retoI1Ina & 
hotftR 

• equipment ~IAII1Wid8 -Ideal 
ayaIema. altamlltaa, formula 
modIIk:atIona to match equipment, 
ooet 01 manufacturing 

• Product Development: lab -lab 
equipment for product development. i 
atap8 In deVelopment. nutlllIonaI 
requlrement8, eatabll8hment 01 
procell parameterl, AMII'88 
engIneen.-,g 

• Pilot Plant T ...... '- PurpoIe, 
atap8 for teating. expe(dMI JtaI 
deelgn, IheIf life testing. 

• Plant TrIa .. - Scale up opaIIIlIonI, 
batch aIzet for ufety & quality, 
vaIIdaIIon. pftfaIIa. 

• UbeIIng~­RegulatIons requInId by EC and 
oIhenI. null'ltlonal. copy and ...,.. 
dilplaya 

• Praduot ..... llralnalOrmina 
- Clllrwork on new Idles. 

INSTRUCTORS 

• Dr. Thomas Butterworth 
MIIfIIIgIng GeneNI Partner of A&IIIIn 
FoodTech. 15 yearI 8lq)8I1ence It Hunt­
'.'1 •• I0I'l wIIh tomato producII, 1lIIf)IIcI, 
'IUCM. dry mIxeI, toppIngII and canned 
foodtI 
• Dr. Kathleen Nelson Felcht 
PrInciple It ASTA Food R •••• rch. H. 
developad a wiele range of producII while 
worIdng In Indullly (Pizza Hut) and for her 
cllentlIlt AST A 
• Dr. DavId Dyer 
DIraciIcf of ALEB'. MIrkIl ~, 
SeMcee. Since hia anIvaI In Egypt. hall 
provIcIed prIYIIte aecIaI' campi"", wIIh 
markll .,rOllllalion thIl hM PftWIII 
Invaluable In Ihelr decIIIon making proc.ll. 

FOR MORE INFORllAnON 
CONTACT: 

RIchanI F. SlIer 
DIractIOr. Technical SeMcII 
Morad 8. Ahmed 
Co-OIrac::taf. Technical SeMcea 
AgrIcuIlura Led ElIPOI1 BulIn III •• 
ALEB 
12 DokId SIraIl. ,.,. Floor 
DokkI, CaIro 
TEL 02-348-0728 
FIJ< O2-348-072t 
EMAIL rfetIr+fteI'ta ...... 'CP" 
EMAIL .DO..dGftIlY.*!D .. oe.cpn 
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REGISTRATION INFORMATION 
PRODUCTWROCESSDEVELOPMENT 

Name 

TItle 

Comoanv 

Address 

TEL 

FAX 

Email 

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

ReglftnltIon Fee: There will be a 1 DOLE 
registration fee for this program. Registrants will 
receive a course notebook, buffet lunch on each 
dey, coffee breaks moming and afternoon on 
each dey and a certificate of participation. 

, 

For further details, contact: 

Agriculture Led Export Businesses (ALEB) 
12 Dokki Street 
Dokki, Cairo, EGYPT 
TEL 202-348-0728/338-1445 
FAX 202-348-0729 

="_"'_"""'~''''''''''''''_''''",''H'',,,,,,,,,,.,,,. 

PRINCIPLES OF 
PRODUCT & 

PROCESS 
DEVELOPMENT 

A SHORT COURSE SERIES 
SPONSORED 

BY THE 
AGRICULTURE LED EXPORT 
BUSINESS PROJECT (ALEB) 

CAIRO, EGYPT 

THE CENTER FOR ADVANCED FOot 
TECHNOLOGY 

PISCATAWAY, NJ, USA 

USAID Project No. 263-0264 

April 11-12, 2000 at the ALEB OffIce. 
5" Floor TraIning Room 

9:30 -17:00 

~-:-:c ~-.-----===-----"""""'!""""'II!!>!'_¥ •• ,,"" I..;.", 



THOMAS A. au II ERWORTH 
Austin FoodTech 
114 Peart AY811U8 

tlev:Jport Beach, CA g:G'2662!H1A? 
TEl (714) 666-8482 FAX (714) 666-1017 

1988-Present Managing General PatiJI8I" Austin Food Tech, Inc. 
-SpecIaIisIs in Food Product De\;a'opmallt 

1984-1998 Instructor, "FDA Better PrcaIsa Control 
School: Chapman lInIveraity, Orange, CA 

1988-1989 L.ecturer, "Chemical Engll2llerillg Procell 01 sign: 
Department of ChemIcal Enginaari.~ 
Ca/IIomIa State University at Long Baach 

1973-1988 AII80date DIrectDr, RaaBBld. and Devalopnant 
BeabicelHunt-Weaaor-.. Inc., Fularlori, CaII'omia 
• Management of productIproceas deIIeIopInent with stair of 24 

- Project budget of $1.5 milan 

- Mat tpClW8l' S 55 9111181tlS for product development. 
tectmical88I'Vice, and I'IOfHOUIine regulatory 
illIerface for the following brands: 0rvIIe 
Redenbacher, Hunl'8. Peter Pan, FIsher, J. 
Hungerford SmiItt, and Food Producer\s 

• Experience with staIe-of..the.a aae. systems, 
fDmato produds,lopptIgs. 88UC118, dIy mixes. 
drink: basas, low acid canned foods and fruIIs for 
both food 88I'Vice and raIaII product lines 

- SIaIf c:omrri8I' I; pt.' 32 new produds and .. 
extensions and 30 product impIove",eiils in a five 
Y'B'pertod 

1982 1nstrucIor, "Food Engi •• Bring" 
Dept. of Food Sdenc:e and TedwtOlogy 
Chapman lInIveraity, Orange, CaIifomIa 



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 pubflCations 

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 ultrafiltration covered in two publications. 
- Recipient of Nestle-1FT Fellowship 

B.S., Chemical Engineering, 1967 
University of California at Bert<eley 

PROFESSIONAL AFFlUA770NS 

Institute of Food Technologists: 
-Former Chairman, Food Engineering DMsion and 
Former Member, Annual Program Committee 

Institute for Thermal Processing Specialists 
American Assoc. for the Advancement of Sdence 
Industry Advisory Council, Food Sdence and 
Technology Department, Univ. Calif. Davis 

Food Engineering Advisory Council, Univ. Calif. Davis 



1988 - Present 

1~1985 

1982-1985 

1978-1982 

EDUCATION 

KATHLEEN NELSON FEICHT. PH.D. 
ASTA Food Rs BB i d! 
3869 W. 240" Street 
TOI1'8IICe, CA 90505 

TEL 310-378-2370 FAX 310-378-7811 

PrIncIpal aI ASTA Food Rs II aid! 
Conllact product dew Blnpment. cantu.alloli an cp 'Ij 
88Sl.I8fICIt, nublliunallabelelg, concept dewIopment 

Owner, Sakda 
A fr88h a'Id fmzen pasta COiilpa.1)' a'Id I1IIItuanI 

DinIdoI, Ru earch a'Id Deli alllp!nenI 
PIzza Hut, Inc., WichIta, Kansas, a dM8Ion of PepaIC'4 
RespoII8IbIe for continuing product and prot B II dew B IIJPIIaIi 
with impact an 4300 f88IanII'IIS In the US a'Id IIIc:hIIc:aI 
a B Iistanc:e for the illllmalloll8l group 

Food SdeiIllatlPlujac:t leader 
General Foods Corporallon, Tanyfiown, New YOlk 
Broad eK()8rianc:e In the large General Foods' product .... 
two patanIs an 8Oft..In.Ihe.Ir Iact1Idogy 

PItD. Food ScIance, CorneIlInMII8Iy 1978 
Food Sc:Ienc:e major, mlllor.1n NuIriIIon and BuIll ••• 
~ an binding Iron 10 pde! .. soun:as for ....... OiL 

us Food ScIance, Cornel UnN.8Iy 1978 
Food Sc:Ienc:e major. MBlk06l9 minor 
TheIIs an !Iibrip p"a'rn nna(_ •• a food piIIIIIIoIJIIl 

Cornel work flnIad by a New YOlk StiatI TB. :1*.., A J' 1& "'1Ip,. 
Wolldll9 88 a lab InItruI::kIr for food dwi.lielly. inR'umentaI 
nlBlhods of .l1li)" ~. a'Id Blillted In ..... oilier 
IedLn auses. Rac:1pIent of the 0u1sla1dilU Teac:lq 
A 'saltAwMS. 

as Food Sc:llnc.a .. ,I by 1973 
Univelally of Calillolllia. DavIs 

....... l' 



PROFESSIONAL AFRUATIONS 

Institute of Food Technologists 
-Current Chair-elect for the Southem Califomia Region 
-Former Councilor 
·Former Chair of the Foodservice DMsion 

American Sociaty 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 



.--

.~:=:I=r ....... S ·_U II ._-,... ....... ,... ._,... .--• ......., •• S 7 

.~ ..... --. ------_a 
D 2 • 

-I, '. -Gulillr' 
- .... 0, • 1 

. - ..... ------_c .,.... -= I -e. te 
-P , de 

.., 



II. Market Research 

--
- I'acaglng 

I,. M8Iket Research, coot. 

8. IdInIfy ToIgot_ 

-~ Ecal-*Cconnorily 

-~.\NM~"" 
-AM 
,,~""T""'~'-"" ----ChN 

1'- Mar1<et Research, cant. 

C. PII d • .-.....,....... ... pmducI 

caIIIgorieIlII each tarvot-
1. General .... dIIIII 

8.111 ... _ 

b.~ 
c. EloporIs 

, 



I .. Matet Rana d .. oont. 

2. ___ _ 

&0 "ew ......... ..... 
II. Food IIInIcII ....... 

.. -....-. ............. -. __ ._-

II. MaWR! led .. oont. 

s. I'IIIIIIIIII ...... -
... ....., 7F ....... __ ..... ........ 

... T ... 
d. 0Iw 

D. AnIIIIla .... 7 -.. IIiIIIII 
1. r-",_..,. 
2. CII*I , ........... 

s. ..... paIIoniIIII 



Profit Potential vs. RIsk 

II. Concept Development 

A. _ COf'!p8I,y8llalQll8 to Ide"lIIad 
markeI __ : -____ 0l0I_ ..... 

c:onIf I .... prtoe In thNeexpcwt ~ 
-_---____ 10 

dovoIop - produc:Io'" __ II> 

..-.-~ ... --­- ...... -.g~ 

II. Concept Development. conl 

8. EIII bIitII .... CIIodoI for ...... 

-a.-_ ........ -a.-__ 
- Nelpoullt 
- TImIng 
-UMd-.g_ 
- Acq\1IeIIIon d_ """"""'" 
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III. Product IdenUlication 

A. _~jIOIIs_ ... _: 
1. CIa!ms. __ .. _ 

2. Ti1*Ig 

3. PYoIIt 
4._ 

III. Product 1denIIIicatIoI~ cont. 
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HI. PIoduclldlillllllcillluiI. cunt. 

1. C. ...10 .. pnIIIuct 
2. _,,-__ for. ,..~ 

, .... c'C"l. ........ _ 

III. PIoduclIdlt. alb., cunt. 

D.~; ............. 

1. ea...._ .. pnIIIuct 

2. _10"""""' ... , l 
cf ' ..... a*' , .... ...... 

&-..... -.~ ....... 
4.CIIII_ .. .... 

HI. PIoduclIder- alb .. cunt. 

E.. E , $ '. •• • 'nz 
1.1 ... or,.. ...... 
2. CoII-•• 4 

I.e.. '3 ... .... 
4. c.. ..... ·_-.GIIIl ... 



IV. Product Development 

Steps in Product Development 

1. Ddnelleproducl __ 'IlIIII.,_....­
- _ ..... be many opIona 10 "",*,",. 

2._~_ .. _1n 

"""""'" or..-:lly!he producI_. 

Steps in Product Development 

,tii a .. - -T_ _.Soor._._ 8011¥ -T_ \'IocoIIIy, T_ 
_ \'IocoIIIy, T_ 



... -"'-MIIIIIr ...... 
C 'C $ -... 

pH -----DonoIf 

5......, ........... .. .................. 
...... vi cc ; •• I pnIduct .--.. ·.2 . .. = •• 

"' __ '0 7 $ ........... $ ___ lull 
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Steps in Product Development 

7. _ ueIng a c:ompuI8r~ 
I>eI'oAI enIIIrfng \he kIboraIo!y: 
a.lnlUo-.g_ 1>. _____ _ 

.. ___ II1d~ __ , 
d. __ ........-.. ...-. 

lOIIIOI pmcb:I.,.-pmcb:I""­
.. DMIerrrMe ....... 1IrnII 

Steps In Product Development 

8. ~ ,181111010' •• ueIng \he c:ompuI8r 
_ bmIiIaIIon and ~1gI1ldienta ~ 
.. DooIgn... ., ..... qukIdy­
-1iIdi><*II1I1d_d.~_ 

- AIM1III ~ .... """,. ---I>. CoI*---, __ .pmcb:l1Wt 

baM de. ',.' bit ..... ptqtdClbjtd\'*l 

, 'Fe ...... {wII-.yIil'~ ---......... --,..,... 1M ; ... bOW. ~ ""*-1CIIIPIf 
....... hIQh WI1 u .11fUli'" 
HaI,-"_,_",,, "",. 
0!I0n(s)-__ ._ •• 

AoI ...... _ 

SIiDnIoI .... Wh'rs 
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PURPOSE DIiIIImliM ....... dllflnlncaln 
........ " ..... d~ 

P'ROCEDURE e.aJ\etwo+ __ for,......_ 
...... d....-.....,ct. 

PNe.. ,....,. tIIIr.s. ....... U _ ... -1'IIEPAIIA1lON ___ 6_ 

EN\IIROHM&NT QlW.odDr_,.,. 
ANALYSIS ~ ........ ~.....,. 

fJUAPOSE .,...... •• ,...... ........... .................... --P'ROCEDURE ".... .... 0CIIiIId ............ .. 
..... ,..... 1dInIIit ..... one 

PNE. ................. _llON ___ &_ 
ENVA:),1AEI'll" QlM.OIIIDr ............. .... 

NUtLYIIS ................... ... 

Con8I.Iner Focus Group SasliOtNl 

PURPOSE PWMI:lI.-cn.......,._.+ L .. -I'IIOCEDl.IE __ .. __ _ 

........ I ••• 

PANEL Up at 1M""", ... ". nII'IICI --'iC;JtATlON ~ ...... ~& .... EN\IIROHM&NT ____ -
ANN..YSIS _ .... _ 
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VII. Consumer Evaluation 

A. _ and Why? 

1. PmdIlete<d_byeonlUlllOlllllD 
provide _10 r-.g and 

" .. ~_the_ pIOducI. 

2. The cIljecIMt Is ...... ,. rIak In 
the .-pooducI __ 

VII. Consumer Evaluation. cant. 8._ 
1._T-' 
2. CernI ~T-, 

3. HcmeUseT-.g 

In-Store Testing 

• Elooaitod 1n8lJlill" ...... _-. 
-. GIlly _ ..... I-.ytnllllc. 

• Hoc.n"l11 of_. 
• _ ...... of ..... form of-.g ... epeed 

and law QOIIl 

• SImple """ doioIgn; palled ....... Il0l .. 
IndMduII pooducI ...... _ of_ 01 two ........... 
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VIII. Plant Trials 

A 0." •• final procau .... , .... 
B. ~ _ c:ontroI poinIa and 

quality -....nee .,...,_ 

c. PnIpEote product spedIIcioUoo , 

D. DaIoormIne yield 
E. Cak:uIaIe _ product coat 

IIX. Market lie New Product 

• _ ....... "' ...... productbyunlsand --• ~ ...... product .......... -
__ ~and_1ime 

• ...... product "'-""'010 
• ~_1ngo_0I0 ·_coat_ 

1_0. ....... __ ~' .. dBlt I 
_Dwolplb< 

~SIr" __ f"'ta ... · __ .".T.3/4·_50 __ 
• FnIItIIy~ tWA'.''''' 4; ..... '-gnoInr--­·CMnoo ..... _ 
• Fat_ (UOIbIrj ..... Iol(....., " -S<gIow'. -,-S<gIow' 
• SImI*t_ ...... .,. 
• FaIIry" _ USfUlI 
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Meet Repl"oemenlBar, QOI1l 

Plot planlleefIng 

- ScM up """"*' and rx-
- IdIInIIIY CCPs and QA 
-~ pee:ll8glng __ ambIanIand"'-"",, __ _ 

oIoragtI-.u 

Conoumer 8YIIIueIIon 

Meet Raplacem""t Bar, QOI1l 

PIInIT_ 
- Dean ....... rx-pec .. _. 
- ~i CCPsandQA 

- ~"i"""'Io..wyIebel_ 
-"'-product~ 
- DeIaI"III. yield 
- CaIcINM actual product cool 

--......... ·dohJdi .... ~ ...... 
- PacIaIgIII9 and peckaglil9 oqufpmonI 

.. 1nIaCt 'hi n p .... mokf 

• Mal ....... kigl ..... ". 



Independent VariablEs 

-VARIETY -PARTICULATE 
-BREAK -PROCESS 
-FINISH REFINEMENT 

-OSRIX -FORMULATON 
-PACKAGE 

Tomato variety 

-Solids 
-Products sold by % solids 

-Tomato paste 
-Tomato puree 

Tomato vadety 

- Consistency 
-Products sold by 
consistency 
-Tomato sauce 

1 



Break Temperature 
-Cold break 

-60 to 800c 
-Best for color 

-Hot break 
-95 to 1200c 
.Bestforcons~ncy 

Fipish 

RBrix 

2 



Tomato Padicu"''' 

----- -- - I!!i!i!I I 

Process Refinements 

-Homogenization 
-Vacuum evaporation 
-Rapid hot break 
-Aseptic filling 

formulation 
-Simple 

-Tomato paste 
-Complex 

-Spaghetti sauce 

1 



package 
-RJgld 

-Steel cans 
-Glass 
-steel 
drums 

-Tanks 

-Rexlble 
-Pouch 
-Tray 
-Fiber drum 
-Tote 

.1 __ 

_ DiCtdTommn 

Oll_T_ 0 _ 
__ I 

Tomato Paste 
(Industrial) 

-1275 kilo tote 
-31oBrix 
-Hot break 
-0.060 in. finish (1.5 mm) 

4 



Tomato Paste 
(Rebll) 

-Steel can 
-24OSrix 
-Hot break 
-0.027 in. finish (0.7 mm) 

Diced Tomatoes 

-1276 kilo tote 
-Fiber drum 
-~ In. dice (19 mm) 
-65% drained weight (min) 
-CItrIc add 
- Calcium chloride 

Ground Tomatoes 

-1277 kilo tote 
-Flberdrum 
-lJOBrix 
-Otric add 
-caldum chloride 

5 



Retail Tomato Products 

• Spaghetti sauce 
• Ketchup 
• Frozen dinners 
• Tomato paste 
• Whole &. diced 
• Miscellaneous sauces 

Miscellaneous Sauces 

-Tomato sauce 
-Sauce for beans 
- Ethnic specialties 
-Pizza sauce 
-Other sauces 

Growth Cat_orle. 

-Those that nffi .... '11 

-Convenience 
-High quality 
-eg: 
-Frozen entrees 

6 



Qedlnlng categorfn 

-Used only as: 
-An ingredient for In-
home cooking 

-Eg. retail tomato 
paste 

7 



Microbial Growth 

.~. t" • • 

• •• 

Sel. -1M Doubl .... DIDM 

- Bac:teria 15 to 120 min 
- Alfalfa 1 to 2 wk 
-Chickens 2 to 4 wk 
-Hogs 4 to 6 wk 
- cattle 1 to 2 mo 

Cbemkal pe, 'Ion 

Cell mass + carbon + Nlboge.1 + 
Trace Minerals + (Oxygen) 

I 
More c:eII mass + Water + ~ + 
Heat + Other metabolites 

I 



Cell composition (Dry) 

-C 50% -Fe (Trace) 
-N 8-12% -Mn (Trace) 
-P04 3% -Co (Trace) 
-5 1% -Cu (Trace) 
-Mg 0.5% -Zn (Trace) 
-K (Trace) -Mo (Trace) 

Conditions for Growth 

-Temperature 
-pH 
-Water activity (Aw) 

hJHIS of Q .... nl.m. 

-Yeast 
-Mold 
-Bacteria 

-Spore forming 
-Non-spore forming 



Spore Formation 

IE:Id-.t .... , II 

egetatIVe • 
II 

zzzzzz 
- Spore 

--. -_ .... 
Me" St_H. r.mdllona 

remp JII:I Art 

Bacteria 370C 6.0 >0.97 

Yeast 3O'C 4.5 >0.97 

Mold 2SOC 4.5 >0.97 

I"e ........ CpndPIp--. 

lemll &;Id AY! {lIQ 00 

<5 or >2% 

>60 In <0.72 
water 

Vegetative Cells 
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Extreme "Growth" conditions 

Iemg Jili &iJ. J.llQ 

Sto 60 <4.6 <0.85 
! 

Spores 

What is SteriUration? 

Loss of the ability to 
divide and multiply; 
loss of "viability" 

Methods of SterIlization 

-Heat (wet or dry) 
-Filtration 
-Radiation (uv; C06O; X) 
-Chemical (H20 2, C12) 



I 

Microbial Death 

•• • .. -. e-X 

ShvIIlzlIIfII Iam _ 1111. anti , 
I g,."lsm aHs:t.§ pitH Ii 

Yeast 
Mold 9stc 9stc 
Y!i, cells 

SporIII None 
required 121"C 

-
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,tPC pl. Altern.tiwp 7 
- Here '"processing'" means: 

-Any opel atIoI'I that renders fOod 
shelf stable 

-_ ... -
-AcJca::iaun 

-1ft., ............... .... 
-RedlICtIon 1n ..... 1IdIvIty -In_ ..... l' • __ ... _ 

-Mild 
-Hot til or hMt In boiling WIder 
-For JIR)duds with pH<4.6 

-Severe 
-RA!bIrt at 121l1C 
-For JIR)duds with pH>4.6 and 

Aw>.85 to.90 

Hot BII and Hold 
l.FlU temperature SSIIC 

(minimum) at the time of 
sealing 

2.Invert aMltainers after sealing 
3.HoId full containers 3-5 

minutes In steam 
4.CooI 

1 



Processing In Bolling 
Water 

l.Hold sealed containers In 
boiling water to center 
temperature at 85°C 

2.Cool 

Retort proCM'jng 

- 1. ATMOSPHERIC 

- 2. HIGH PRESSURE 
»Stlil 
»Agitatlng 

Heat processes 
-Mild 

-Tomato paste, fruit juice 

-Severe 
-Canned beans, okra 

2 



Acidification 
• In combination with heat 

-Reduce pH to 4.6 or below to 
prevent spores from 
germinating. 

-Mild Met thereIIftIIr 

• Addlflcatloil atone 
-Total iIIdd to 2.75'110 In .... 
-No Met thereafter 

Acidification 
• In combination with heat: 

-Hearts of palm, marinated 
mushrooms 

• AcIdification alone 
-Salad dreSSIng. pIddes 

Dehydration 
• In combination with heat 

-Redllce Aw to 0.90 or below to 
PI.wellt spores from germln.ltlng 

-MIld heat ttIereIfter 

• Dehydration alone 
-Reduce Aw to 0.12 or below 
- No heat theretftlilf 

3 



Dehydration 

- In combination with heat: 
-Chocolate and other syrups 

-Dehydration alone: 
-Packaged bakery Items, soy 

sauce 

Aseptic processing 
- Product and package are 
sterilized separately 

- Product sterilized at a 
higher temperature for a 
shorter time 
- ( eg. 148OC/I0 seconds) 

4 



Aseptic "l'f"ning: 
Why? 

-Product may not tolerate 
retort process (eg. milk) 

-Consumers may prefer 
unique package 

- Large volume packages 
(eg. tanks) do not 
require cooling 

s 



,114.3 DefIIIidons. 

(a) "Acid foods" means foods 
that have a natmaI pH of 4.6 or 
'a. _, 

' ... 

~110.10 Penonnel. 

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

IXAJ'VoALV Penonnel. 

Washing bands thorough1y in 
adequate band-washing 

before starting work. 
!after each absence from the 
IwnltY station ... 

I 



§110.10 Personnel. 

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

-- or ether effective hail' 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 

... eating food, chewing gum, 
drinking beverages, or using 
tobacco. 

2 



§110.20 Plant and grouads. 

... removing litter and waste, 
and cutting weeds or grass 
within the immediate vicinity of 
the plant buildings ... 

§110.20 Plant and grouads. 

Adequately draining areas that 
may contribute contamination to 
food by seepage, foot-bome 
filth, or providing a breq1ing 
lace for pests. 

1110.20 Plant and grouads. 

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

3 



§110.37 Sanitary facilities and 
controls. 

(e) Hand-washingfacilities. 
Hand-washing facilities shall be 

.. atlequate-andconvenient and be 
furnished with running water at 
a suitable temperature 

§U0.37 Sanitary facilities and 
controls. 

iRubbish ...... shall be so 
conveyed, stored, and disposed 
of as to minimize ...... odor, 
(and) the potential for the ... 
... harborage ...... for pests 

§110.40 Eqnipment ... 
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 
microorganisms. 

I 
4 J 



§110.80 Processes and 
controls. 

I. Maintaining refrigerated 
foods at 45 OP (7.2 0c) or below 

__ ~ _~riate f()rtbe particular 
food involved. 

§110.80 Processes and 
controls. 

2. Maintaining frozen foods 
in a frozen state. 

3. Maintaining hot foods at 
I400F 60 0 or above. 

s 



fl13.3 Definitions. 

(n) "'Low-acid foods· means 
any foods, other than 
alcoholic beverages, with a 
finished equilibrium pH 

_ greater than 4.6 and a water 
activity (8w) greater than 
0.85 ..• 

""'A-merclal sterility'" of thermally 
processed food means the 

ndltlon achieved .....• by the 
ppllCatiOn of heat which renders 
e food free of ... 

... mlcroorganlsms capable of 
reproducing In the food under 
nonnal non-refrigerated conditions 

storage and distribution; and 

r.pmm., '.' ... ., 
(C'ftJtIo .... ) 

And ... (b ) Viable 
microorganisms (Indudlng 

res) of public health 
gnificance ... 

1 



Commercial Stetlng 

-Free of harmful 
organisms 

- Free of only of those 
-harmless microorganisms 
capable of growth 

personnel 

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

Establishing scbeduled 
processes. 

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

2 



RecQrds 
Copies of all rec:ortJs... . •. shall be 
retained at the processing plant 

r a period of not less than 1 
year •...•• and at the processing 

. piant or other reasonably 
accessible location for an 
additional 2 years. 

3 



efinitions. 

(b) "Acidified foods" 
eans low-acid food(s) 

to which acid(s) or acid 
food(s) are added; 

ese mc e ... 
. . . beans, cucumbers, 
cabbage, artichokes, 
cauliflower, puddings, 
1DeUper8, tropical fruits, 
and fish ... 

ey ve a water actiVIty 
(Bw) greatertban 0.85 and 

ve a finished 
jeQ1lu'j ibrium pH of 4.6 or 

low. 

I 



Carbonated beverages, 
~ams, jellies, preserves, 
acid foods. .. . .. that 
contain small amounts of 
lovv-acidfCK>d(s) 

and have a resultant. .. . .. pH 
that does not significantly differ 
from that of the predominant 
acid or acid food, and foods that 
are stored ...... under 
refrigeration are excluded from 
the coverage of this part. 

• 

ese may 
called. .. . .. "pickles" or 
']lickled ." 

2 



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

IfOOCis that contain small 
!amounits of low-acid food(s) 

have a resultant finished 
lequllllbr1um pH that does not 
Islglnifk:antly differ from that of 

predominant add or add 

And they are not: 

Foods that are stored, 
istributed, and 

retailed under 
refrigeration. 

3 



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. 

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

Some examples de not 
• _·u .... • 

Carbonated beverages, 
jams, jelly, preserves, and 
acid foods ...... food dressings 
and condiment sauces. 

4 



'~ickles" or 
'~ickled:....-__ ." 

enoDDeL 

operators of processing and 
kaging systems shaD be 

lunder the operating supervisions 
f 8 person who bas attended 8 

hoot applOved by the 
Commissioner 

Pncelles ad coatrols. 

(b) Coding. Bach container or 
i shaD be marked with an 

identifying code permanently 
visible to the naked eye 

s 



Establishing scheduled processes. 

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

- expenence iii. 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 
cODlpetentprocesslllg 
authority as adequate to 
ensure a safe product; 

6 
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(b) thermally process it as 
a low-acid food under Part 
113 oftbis chapter; 

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

7 



Acidified Foods: 
• What they 8"' • Their pH 
• What they ~ • Their Aw 

not 
• Foods that 

-Are 
exailijJles -

-Are not 
examples 

• Their uamcs 

Ago IN FOODS CAN 
SER\lEASA 

PftESERVADVE 

THERE ARE TWO 
CLUSES OF "ACIDIFIED­

FOODS: 

1.THOSE AODIFIED BY 
FERMENTATION 

2.THOSE AODIFIED BY 
DIRECT ADDmON OF AOD 

I 

.... 11. 



:r 

:1 

.1 
, 

'·1'·· 

• 
" 
f 

ONLY THOSE ACIDIFIED BY 
DIRECT ADDITION ARE 

COVERED BY THE ACIDIFIED 
FOOD REGULATION. 

WHY ARE SOME FOODS 
ACIDIFIED? 

. WHY? 

SHELF STABLE FOODS 
MUST BE PROCESSED TO 
NOT ALLOW THE GROWTH 
OF C. BOTULINUM. 

2 



FOODS WOULD BE 
IUNMEI~C"'IAN ABLE IF 
IPR()VII)ED WITH 

"COOK-TO 
JDESTFlOY C.BOruUNUM 

~WHn 

C. BOruUNUM SPORES 
WILL NOT GERMINATE AT 
pH LESS THAN OR EQUAL 
TO 4.6. 

3 



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

2 ..t~EA"f-PR()CE55 "TO­
DESTROY VEGETATIVE 
CELLS. 

WHAT IS pHl 

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

MATHEMATICALLY, 
pH = - LOG 10 (H+) 

THE pH SCA' E MEMS 
BACKWARDS; 

HIGH AOO:LOW pH (UKE 3) 

LOW AOO: HIGH pH (UKE 7) 

4 



LOGARITHMIC pH SCAI E: 

pH =5 

HAS TEN TIMES THE lEVEL OF 
ODITYAS 

pH=6 

rT"LJIl<: ABILITY TO RESISIT 
:HAI~GE:S IN pH. 

FOODS HAVE BUFFERING 
CAPACITY, MOSTLY FROM 
PROTEIN. 

MfASUREMENT OF pH 

COLORIMETRIC METHODS 

ELECTROMETRIC METHODS 

s 



MEASURING pHi 

WARM UP THE METER. 

STANDARDIZE USING 
BUFFERS (ALREADY 
PREPARED) AT pH 4.0 and 7.0. 

MEASURING pHi 

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

MEASURING pHi 

RINSE ELECTRODES BETWEEN 
USE: 

WITH DISTILLED WATER 

WITH A PORTION OF THE 
NEXT SAMPLE 

6 



MEASURING pHi 

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 

ISAMPlE SHOULD BE 
PPROXIMATELY THE SAME 
MPERATURE. 

7 



MEASURING pHi 

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

Methods of aeidUkation U> 
BLANCH LOW-ACID INGREDIENTS 

IN ACID SOLUTION 

BEST FOR LARGE PARTICULATES 

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

Methods of addiftgtiM (2) 

IMMERSE BLANCHED FOODS 
IN AN AGD SOLUTION 

CRITICAL FACTORS: TIME, % AOD IN 
SOLUTION, HOW WEll THE PRODUCT 
IS BLANCHED. 

8 



Medt. pfyidiflptltm Q) 

DIRECT BATCH ACIDIFICATION 

BEST FOR flUID MATERIALS 

CRlllCAL FACTORS: 

pH AT BATOf KETTlE 

Met'. pf,ridfftnetipp 00 

ADD A "BDfJERMINED AMOUNt 
OF ACID ro EAQI CONtAINER 

MOST UNRELIABLE METHOD OF' ALL 

M", pf'CWlfIe ..... (5) 

9 



Critical control points 

EVERY CONTAINER MUST 
BE ACIDIFIED TO pH 4.6 

--t·---lObllRK~BELOW •. 

Critical control points 

BE AWARE OF THE 
BUFFERING CAPACITY OF FOOD 

Critical control points 

OTHER OPERATIONS WHICH 
MAY AFFECT FINAl pH MUST BE 
CONTROLLED AND RECORDED 

10 



Crltlcel mntrol points 

MONITOR pH BEFORE & AFTER 
EQULlBRlUM 

Critical COIIb 01 points 

MONITOR SCHDULED THERMAL 
PROCESS 

Tbermalpmce5S 
OBJECTIVE IS TO DESTROY 
ETAnvE CB I S OR PUBUC 

EALTH SIGNIFICANCE AND 
1vB[;ET~TIVE CEUS OF NON~ 

BUC HEALTH SIGNIFICANCE 
ABLE OF REPRODUONG IN 

E PRODUCT. 

II 



RECORD KEEPING 
REQUIREMENTS 

ADHERENCE TO THE 
SCHEDULED PROCESS 

ALL PROCESS DEVIATIONS 
PRODUCT pH ABOVE 4.6 

I 'DOYOn ,TO 

AND FJ:LI! AN 

CONDmONS FOR CONTROL 
OF pH AND OTHER CRmCAL 
FACTORS 

HEAT PROCESS 

12 



1101.1 Prlwlpal diIpIIIy pueI or 
pwbplorm feod. 

term "pdncipal display panel" as it 
lies to food in Jl"C'mr- form IIild as used 

in this part, means the part of a label tbat is 
IiIceIy to be displayed, plCllCllIed, 

Ishown.or cx-"iuotvadcr ,CUSflMWy 
jcmdiliollS of display fix'maiI sale 

{a) The principal display panel 
of a food in package form sbaIl 
!bear a declaration of the net 
Iqwmtity of contents. 

tam ~ JlIIDd" as it 
mti"es to pecl'a&I!Id food mw:". that 

of the label inullediareiy 
'guous and to the right of the 

pmcipel display pancI as observed by 
individual facing the priDcipal 

J 



01.3 IdeJltity labeling of food IJl packaged 
form. 

) The principal display panel of a food in 
~kage Conn sball bear as one of its principal 
features a statement of Ihe identity of Ihe 
commodity •.• 

~ ) . Wh=a food is mar!reted in various optional 
fomIs (wbole, slices, diced, etc.), Ihe particular 
Conn shall be considered to be a necessary part 
of Ihe statement of identity 

101.4 Food; deslgn=Uon of ingredieats. 

(a)(l) Ingredients required to be declared 
on the label... •.. including foods that 
Icon~qily with staDdards of identity... . .. shall 
be listed by common or usua1 name in 
Idesc:endi·ng order of predominance by 
weight on either the principal display panel 
or the information panel. •• 

(2) The descending order of ... . . Ipred,ommance reqwrements ... 
.. . do not apply to ingredients 
present in amounts of 2 percent 
or less by weight ... 

2 
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-.-.- - c • ate .•. quantifying 
em. e.g., "Contains 
tor less of to 

1111.5 Food; UJDe .. d p!Me of 
lIMnaea of ... uf.durer, packer, 

distributer. 

The label of a food in pacbged 
Ifonn shaU specify eonspicuously the 
jnanlCand place ofbusiness of the 
jmanuflctllR:l"" packer, or distributor 

(d) 1be slaldliie,,1 of the place of . sbaU include the street 
•• ~. State, and ZIP eode; 

• the street addn:ss may be . 
ifit is shown in a cmlwt ~ . or teIephooe direcfllly. 1be . for inclusicm of the ZIP 

code sbaU apply only to OOOSI ........ 
~ labels ... 

3 
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§101.9 Nutrition IabelfDg offood. 

(a) Nutrition information relating to 
food shall be provided for all products 
intended for human consumption and 
offered for sale unless an exemption is 
provided for the product in paragraph 
(j) of this section. 

111.12 Reference amoots euttomarlly 
eoDSomed per eating oeeaslon. 

1) FDA ca1cu1ated the reference amounts 
fur persons 4 years of age or older to reflect 
the amount of food customarily consumed 
~ eating oeeasion by persons in this 
lJlOI:mJaw' )II group. These refCleIKJC amounts 
~ based on data set forth in apptoptiate 
national food consumption surveys. 

1111.22 Foods; labeling ofsplees, 
fIavorlags, eoIorings ad ehemieal 

~~::n "artificial flavor" ... 
... means any SlJbslance, the function of 
which is to impart flavor, which is not 
derived from a spice, fruit. .. . .. or 
vegetable, edible yeast, herb, balk, bud, 
root, leaf or similar plant material, meat, 
fish, poultry, eggs, dairy products, or 
fermentatilm products thereof. 

4 



(2) The term "spice" means any 
aromatic vegetable substance .•• 
... except for those ~ which 

ve been traditionally mgatded as 
Oods, such as onions, garlic and 

Iery; 

••• whose significant ftmction in 
fond is seasoning rather than 
jnulritlioo-Il':; . 

SH" C""~ 
Spices iIIdI Ie m ..... as ... iIIIowilla: 
AIhpic:e,. ADiIe, Basil. Bay --. c.away 

c. •••• , CeIay aed, CIIerviJ, 
1Cim-a,CIcmII, CaliIadtt, Camia aed, DiD 

, ..... aed, p I'eet. GiaF. 18«-." ... M-,1ofaIjcnm,. ..... flour, 
jNIIIIDflI,Or I " .. PIprib, Pandey. Pqlper. 

Pqlper. wtrite; Pqlper. n:d; R.-.y. 
SIp, SavoI)'. S.n. I ~, T.' .. • .. 



Spices. Continued 

Paprika, turmeric, and saffion or 
other spices which are also colors, 
shall be declared as "spice and 
oloring" unless declared by their 

common or usual name, 

1) The term "natural fIavor"... . •. means 
the •.•.•. extractive,., .,. which contains the 
flavoring constituents derived ftom a spice, 
fruit ... , vegetable.", edible yeast, herb, 
baJ:k. bud, root, leaf or similar plant 
jmatI:ri'a1, meat, seafood, poul1ry, eggs, dairy 
Jproducts" or fermentation products thereof, 
whose significant function in food is 
flavoring rather than nutritional. Natural 
flavors include the natural essence or 

• Ve8 obtained from plants ••• 

(1) The term "artificial color" 
or "artificial coloring" means 
any "color additive" ... 

6 
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(5) The term "chemical preservative" 
means any chemical that ...... tends to 
prevent or retard deterioration thereof: 
but does not include c:ommon salt, 
sugars. vinegars, spices. or oils 
exbacted ftom spices, substances added 
to food by direct exposure thereof to 
~ood smoke. or chemicals applied for 
their insecticidal or herbicidal 

·es. 

1181.71 BeaIdt ....... : ......... 
•• tlMlr.ed. 

(a) DicIary fibc:a" aDd CIIICCI'. 

(b) Dietary fibc:a" aDd c:anIiovasc:uJa 

(c) Antioxidant villmiDs aDd CIIICCI'. 

(d) Zinc aDd immuDe fimction in die 
elderly. 
(e) Omcp-3 fidty acids aDd COIOIIIIIy heart 

7 



Standard ofIdentity 

• Product DIIIIle{s) 
·Major~s) 

• Method ofJBqJ6i1lliw 
• MiDo£ (or opdoaal) iapIim'" 

allowed 
• How it is labeled 
• Quatity attl'ibules 

(i) TOIIIIIo COlIC 4 •••• 

(ii) TIle liquiddaiftd e-~ ......... 

(iii) TIle liquid .... ·;'.4 e- lie rwidae e-
/pRpIri'1!&1IICb ... , .... .. 

(iv) TIle liquid 01*;''''' e- lie .aidIw; e­
o exIIlCtioo ofjuicc fh)m IIICb ".'iM. 

Such liquid is strained so 
as to exclude slrins, seeds, 

d other coarse or hard 
substances in accordance 

'th current good 
/IIl8Dufacturing practice ... 

1 



The fmal composition 
of the food may be 
adjusted by 
concentration and/or by 
th(nutdit1oDof water. 

The 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 after sealing, as to 
prevent spoilage. 

2 
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(2) Ingredients. One or any 
combination of two or more of 

e following safe and suitable 
ingredients in each of the 
following categories is added to 

tomato ingredients specified 
in paragraph (aX I) of this 
section; 

(i) Vmegars. 

(il) Nutritive carbohydrate 
sweeteners ... 

. (iii) Spices. flavoring, onions. 
~ garlic. 

(i (3) Labeling. (i) 
e name of the food 

is "Catsup," 
"Ketchup," or 
'Catchup. " 

3 



(iii) Label declaration. Each of 
the ingredients used in the 

food shall be declared on the 
label.. .•.. 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 
lity for catsup is as follows: 

The consistency of the finished 
food is such that its flow is not 

ore 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 
statement of substandard 
quality. . . . .. ''Below Standard 

in Quality-Low Consistency." 

4 



(c) Fill of container. (I) 
The standard of fill of 
container for catsup ... 
. . .is not less than 90 
~ ent of the total 
capacity except: 

(n) When the food is 
ackaged in individual 

serving-size packages 
containing 56.7 grams (2 
unces) or less. 

s 



Product DupHeatiou: 
Tools A vanable 

- Label 
- Product cbaracteristics 
-Chemistry 

• Trial and error 

• Tomato 
COIftlllnlle 

• DistiJIed 
vinegar 

• High fiuctose 
corn syrup 

• Com syrup 

Label: NatritIoaal Fads 

• Scrvia&lize17, 
• TOIII lilt 0 , • VIIImiD A 6% 

• Socfium 190 lUI • Vitlmill C 0% 
• TOIII call 4 , • Cak:iam 0% 
• FibcrO, • ImII 0% 
• Supra4, 
• ProteiaO, 

I 



Product Charaderisties 

• Color 
• Consistency 

• Taste 
• Texture 

CheDliltry 

• Moisture • Carbohydrate 
• Fat • Sugarprofile 
• Fatty acid profile • Salt 

• Protein 
.pH 

• Sodium. 
• Total Acid 

' ....... lsd-etc; To .... r.te 

Bostwick CODSistency: 

3 to 4 cm/30 seconds 

2 



~ ,P..ae 

i% 
I ........ 70 

I • uu-' pasII: 30 

0 

0 

CuDayrup 0 

Salt 0 

TOI8Is 100 

Formula Il1Imate: Salt 

Label: 190 mg sodium in 17 g 

0.19010.3910.17"" 2.9% salt 

INa .... 1II1 •• 1: !WI 
.... ~.-t hi I s.II c... ' ... 

('Ko) ('Ko) ('Ko) 

WIIIIr 67.3 0 0.0 

T_ ...... 30 0.3 0.1 

V'apr 0 0.0 

ID'CS 0 0.0 

~ .... 01 0.0 
SlIt 2.7 100 2.7 

Tolals , 100 I 2.8 
, 
I' 
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Iii illill ElthultIaa: Add 

bolleclleJlt F_ .. Add CeatrIIndioII 

(%) (%) (%) 

W_ 62.8 0 0.0 

Tomato paste 30 1.7S OS 
Vinegar 4.5 20 0.9 

HFCS 0 0 

Com$ynJp 0 0 

Salt 2.7 0 0 

Totals 100 1.4 

formula Estimation: HfCS 
Sugar Profile: 

Sucrose None 

Glucose Signiflc:ant 

Fructose 6.6% 

Lactose None 

Maltose Some 

Eormo .. IIU .... I.i ~ 
JJoarecIIeIIt F ...... JInactete Coat. 

(%) (%) (%) 

w_ 40.8 0 0.0 

Tomato paste 30 0.7 0.2 

V'megar 4.S I) 0.0 

HFCS 22 30 6.6 

Com$ynJp 0 0 

Salt 2.7 0 0 

Tolals 100 6.8 

4 



Formula fstImation: 
carbohydrate 

Label: 4 gm carbohydrate in 17 gm 

4 gmll1gm X 100 = 23% 
Carbohydrate 

' ...... ' .. ' sf :Crf ',"'" .... ' 2 ........ 0Id0t. c-. 
('Mo) ('Mo) ('Mo) 

W_ 61.7 0 0.0 
T __ ... 30 21 6.3 

v ...... 4., 0 0.0 

BI'CS 22 71 15.6 Cwa.,.. IS so 1 

Salt 2.7 0 0 

ToPIIa 100 23 

5 



'rallmlnary Capital Est! ...... 

-To detennine feasibility 
-To obtain finandng 
-To screen alternatives 

How to pet ..... Orplta! 
CMts 

• Oetennlne the cost of each 
part 

• Add the cost of Installation 
• Add direct and Indirect 
costs 

- Accuracy - f (lnfonnatlon) 
-The more InformaUon 
required: 
-The estimate Itself: 

»Costs more and 
»Takes longer 

1 



C_ of Mtk!DI BD Idptate _ .,.------,,,,.--, 

_1----11--1 

A Simple l'meess 

Heat 

Pump 

Cost of Major Items 

• Tank (T-I) 535,000 
• Pump (P-I) $8,500 
• Heat Exch. (H-I) $45,000 
• Tank (T-2) 5100,000 

Total 5188,500 

2 



Main Plant 1te1Dl: HPI 

-Defined: 
- The major items In a 
process 

-In this example cost of 
MPI: 
-$188,500; delivered 

But What About. .. 

-Site 
preparation 

-Installation 
-Piping 

- Insulation 

- Instrument­
atiOn 

- Electrical 
-Other 

utilities 
-Buildings 

I_I fhcM Ce ..... ' rpm 

.MPI + Andllary 
eqUipment, or 

.(MPI) X (Factor) 

3 



Total Axed c.at ,.",..." 

FIxed capital - MPI X Factor 

FIxed capital = $188,500 X 3 

fixed capital - $565,500 

Andllary equipment cost -
$377,000 

The Factor Depends On: 

• Size (or capacity) 
• Materials of construction 

• Operating pressure 

lilt _1 __ ' I lid 111ft 

AnotJaer Look 

SItongc TIIIIk 

4 



M ....... or r."",ec1Inn 

SIIioIoa CIIbca 

T-I 135M SIIN 

P-I S8.W. SZM 

B-1 S45M SUM 

T-2 SI .... SJOM 
, 

i
T

-
SI_ 157M 

But What About ... 

-Site 
preparation 

- Installation 
-Piping 
- Insulation 

- Instrument­
ation 

- Electrical 
-Other 

utilities 
-Buildings 

T_I Ax .. CwPIhI '>*P; 

ISlaln'ETEl 

Axed capital .. HPI X FadDr 

fixed capital - $188,500 X 3 

Axed capital - $565,500 

AncIllary equipment cost -
$3n,OOO 

s 



Total fIxad capital,",,: 

(carbon Steel) 

Fixed capital = MPI X Factor 

Andllary equip. cost.. $377M 

Fixed capital = $57M + $377M 

Factor = 7.5 

Total fixed Capital rom: 

Fixed capital == MPI X Factor 

As the unit cost of 
equipment Increases the 

factor decreases 

Estimating Tech __ 

."Nothlng succeeds like 
excess." 

-Oscar Wild 

6 

,( 



Refined Factpr MeIbqd 

Presumes that the factors 
vary with the average unit 
costofMPI 

Also, each part of the factory 
has ItS own factor 

- .. -_ .. ---
" - -

7 



..... .,~_'--., ..... III • I 

AYfiRNJE \NT COST OF lIP.!. IN -_OmM 
$12M $ZOM !$27Ij $4OU 150M OVER 

$12M TO TO Is:. 10 TO .-$ZOM S27M 150M .-
uP 1. (MaIn Plant .... ): X X X X X X X 

M.U.E.(I' , _ UI'lIIIIId 1IIImI): • 

e.ty 1IaMI_ ..... 2010 10% afllP1.·...... .... las 
BAa: EQI • .:Nr: 
D ............. ! ............ 

Scope afWlllk ... dIIIned 10101 ... afllP1. ...... 7 U ... 

NaKTcpafrangaa:CGi .... I d 
p" • . ...."..-..... 
...... af..,...: ... III~C.IIII: 

BASIC EQI.FMEH1'. M P I + M U E 100 100 100 100 100 100 100 

............ af ... ".-I.II ZiII18 2t1t7 1MII 181'15 17M tefl3 .... 3 IiMIIwIng hiah IIId IIIIor 

FBDCZeJiOiIOF AVSffB£ ........... " saA) 1M2 171t1 181'11 1M0 ... ,. ,. 
BAa:EQllr '" 

1fIIh .... 7 I orwiillioi,u 7 .... 

II1dGlhlrhiah UIlIICIIIt .......... 1i11 1117 11l1li 101i5 811 • • IiMIIwIng ... IIIcI...:Ion 

I' ! 



AVERAGE UNIT COST OF MP.1. IN 1l1li9 US$ (X1D'") 

UNDER $12'" $2OM $27M $4OM $5IlM OVER 
$12M 

TO TO TO 10 TO $66M 
$2OM $27M $4OM $SOM $fl6M 

HIGH - I'radomInance of compRI68OnI 
or mid steel equipment requiring heav) 17/12 15110 1419 1218 1116 
foundations 

EQUl'IIEtIT 
~VERAGE - MIld steel fabric:aI8d 
equipment 

1317 1116 1015 814 713 
FOUNDATIONS AND 
STRUCTURAL LCNlIAVERAGE -Pledomlnance of 

SUtlORlS ~ and ..... high unit price 713 713 913 8/3 713 612 511.2 
~equIpment 

LCNI- EquIpment_-1818 
510 419 310 310 210 210 1~ standing on 1he IIoor 

H~ and 1IquIda. """oct .. , ..... ~wIIh 105165 90/58 80148 70140 58/34 50130 42/25 
III.Ib6IanUaI ductwork 

I'FIIIfG CInelli ... AVERAGE FOR CHEMICAL PLANTS; -.-tIe c ....... UqukIs 65133 56127 46122 40116 34112 30110 2519 
.... dIIIJoII 

LIQUIDS AND SOLIDS 33113 27/10 2218 1616 1216 1014 913 

LCNI- SolIdI 1315 1014 8/3 612 511 419 310 

VERY HIGH - SubetanIIaI mid steel i 
equipment requiring lagging and very , 13110 1219 1017 IlI6 616 715 614 
low temperl!ilUnlil 

HIGH - SliIlllII iIIaI equipment I8qUkIng 118IJI...A1ION OF 
EQUIIIIENT ONLY Ia(/giIIg and high 18I'lII&aIunIs 10117 IlI6 616 714 flI3 513 513 

(peIrodlemIaIIs) 

AVERAGE FOR CHEMICAl.. PLANTS flI3 713 612 612 411 311 211 

LCNI 419 310 210 210 210 1~ 1~ 

VERY HIGH - Subetaul" mid steel 
, ! , 

piping I8qUkIng Ia(/giIIg InI very low I 13110 1219 , 1017 • IlI6 616 715 . 614 
lIImpeIaIunIs 

! , 

i1 lN8\!I...Al1ON OF PFING HIGH - ...... iIIaI piping I8qUkIng 
1 ,81,4 ,51121,3110 7/41 ONLY 1116 IlI6 413 Ia(/giIIg and high lIImpeIabns 
I 

! 

AVERAGE FOR CHEMICAL PLANTS 1,8112 
Ii 

14110: 1219 10lIl 614 612 i: 412 , , 
• 

LCNI i 1416 1216. 1015 814 8/3 412 ; 211 



_._-
~ -- .. -

PI8nIs ... mIIIf ..... equtpmIIII. 
heIwy*'-, ... 

ALLI!I..I!C'I'RICA __ PI8nIs ... aIIoJorhIFlriHoIt 
cIIeI.1IcaI and 1I0Il_ .... _ ..... .... 

111l1li111. 1 11 

NOTE: ~""1nI:IIudIJ 11D 3'IIi 
~ BIl auIIIde .... 'IINctI ..... 

1n~8ehIce. 

s.. 1 .... ~cenInI 
~~ .... 
11ISCEI11IJEOUS CtEMCAL 
PlANTS ..... ~ ... i 

........,A'IIOII 

NOTE:TGIII ....... ' 7 icmt .. 
... v.y ............ and 
.......... ...., .... 11 rt •• 
~oIB1i11c EquIpnw!lIIn dIUIt, ....... .............. 

•• CI!!II-'. Tapd...-: .... **1 .... 
he' dE ... ..... , 
....... a ......... SoIIamol,.....: ........... 
lICIt 1 11IDr ..... PlOCIIIII 

NJf!JfJGE INTCOIIrOF _.L .. - .... (XW") 

$12M $2OM 127M $4CIM $110M 
OIlER 10 10 10 to 10 S12M $2OM 127M $4CIM $110M ... ... 

2l1li17 23115 :10113 1. 14IIU 1217 1011 

1&'10 1. 1311 1. 1115 71C .. 
, f ! 

i 

lIIII31 48124 37118. 2111113!' 23110 : 1117 

32/13 2l1li10 7IJIT 1515 11113 all 

21111 17" 1. 1013 . 71'1; 51'1 

i 
i 

RNIGE FOR ALL VAUIES OF BASIC 
ECIUIPtoEN1' 810 1Ya 

I 
4~ 



BtJI DBIO EVALUATION 
when most of units _located inside 

HIGH MEDIUM LOW 

QlJAUTYOF 
EVAUJAnON 

BrIck & Steal 
Economical 

CONST. 
+4 +2 0 

VERY HIGH MOSTlY MOSTlY 
UNIT COST ALlOY MIXED CARBON 

TYPE OF EQUIPMENT STeEL MAiERIIILS STEEL 
EQUIPMENT 

-3 -2 -1 0 

OPERATING VERY HIGH INTERMEDIATE ATMOS. 
PRESSURES 

-2 -1 0 

BUILDING ClASS = ALGEBRAIC SUM = 

NOTE: When building specIIIcaIIorII and dimensloo8 _ known, a high-speed 
building cost estimate Is I.COlllmended especially If buildings _ a significant 
Item of cost. If a seperaIe eslimate is not possible. evaluate the buildings 88 
above before the feaIures 



AVEJW3E UNIT COST OF MPJ, .. ,. US$ (X1cr') 

III"'" $12M 120M $27M $4OM $5OM r.I~_ UNDER OVER 
$12M TO TO TO to TO $8IIM 

at ....... : 120M $27M $4OM $5OM $8IIM 

ARCtITECIUAL +2 D'88 112181 74156 117148 58144 57138 48/33 
& S'fRUC1URAL 
(excIudM uosrOF +1 TO-' 72148 CI43 58138 51133 4IiI2I 41128 311/21 , 
buIIcIng MOa!lS8 

UNTSNIIDE --... , IIULDINGS -2 5I1at 44133 - 3&'25 3IW1 27118 23t15 

OlEUM{ 
I PI.AHTS WITH 

...oR 37116 32113 28111 2418 20M' 1714 1412 
IIULDINGS I : 

NOte: TIle .... 41 IIac:bs _Ibr BIaIIy LlmI (ptoc !! ) buIdIr1ga only and_ .,..11. tlnpen:entol~&SIrucUlII CIOIt. l'hey_ not ........ to .. 
BIllIe ~ CIOIt. 

HIGH AVG. LOW 

Co ..... J III ~ air Ibr oen-t .. 2 5 .... ., 
EIIIctric 1Ig1619 18 9 5 

Spla ...... 10 8 3 

f'IIlmI*Ig 20 12 3 ....... III III 25 18 8 ': 
SERVICES 

VII.! I III wIhout air 
18 8 0 

COIldll"·1I 
Vel n 1'011 will air 

45 35 25 COIII.onlllg 

TOTAL OVER-ALL /1/ 85 55 
I 

20 

rn-.......... ....,"' ....... ......,.' . S.touIdInI_1 ~dDllllllndIIdIc 1,Serl __ ........ _ .... 7 7 ... ____ ........ 

"01 ___ 'I ud"'be~" 1IIIIoy1.lml?:. ..... - ........ 
2,"-...... 

1IIetlDllill pIDOIIdit ........... .,. ....... IIMMd ... _ ........... lid II , 

I ........ 1 ... _II1II ...... 

....... - •• g ........ 01 ...... II1II __ 



STORAGE AND HANDLING IN PERCENT OF BATTERY-LlMrr COST 

LOW: Raw material by pipeline. LIllIe warehouse 
spac;e 
AVO: Average raw nl8f8rial stoIage & ftnIsh-prodU<.1t 
warehousing 

HIGH: Tank farm for raw- material. Subslanllal 
warehousing for ftnIshed product 

Grass Rools BIL Addition on 
Plant Existing Site 

%ofBllCost 

2 o 

15-25 2-6 

70 20 



U1RJTIE8 IN PERCENT OF MIIERY~COST 

c:omp.._ AJr Syatam 

EIectIIcaI SysIams 

&11) I lioll 

Gaay l m 

.S 1111 S).lIm 

Gen ...... 

.... 'ay.lI'n 

CooIng T-. & recIrWaIIon 

DIstrIluIion 

FinI PIC.lloli 

W'aIIIrTn Lt •• 

Mil 7 __ 

2-7 

0.5-. 

D.5- 3.5 

0.5-3 

0.15-1.5 

1-9 

0.5-3 

1-8 

0.5-5 

0.15-3 

0.2-1 

0.2-1.5 

Range-
Gr-.Aoots 

3-10 

0.1-. 

1.5-6 

0-0.6 

1..3-3.5 

1.5-11 

1-10 

D.5-3 



Over .... avenges for .. 
utilities 

10 23-30 50 3 6-14 30 

({1) 



SfRYK:FS IN pERCENT OF (BIL + UH + lQ 

MalnOllice 

Labui ..... ias 

Shops & SIDres 

Lunch Rooms 

Change~ 

PelIOIli18I & GIdBIIoIae 

Roads. RaiIIOads & Fenc:es 

SanIica Equipmellt 

"ICI" __ 

0va--al1I\W8gIIII for tDIaI 
-""-

Low 

5 

Avg. 

10-18 

Low 

20 o 

Range for 
Gr.sRools 

1-5 

0-2.5 

1-8 

0-2.2 

0-2.2 

0-1 

1.3-5.5 

0.5-4..5 

0.5-2 

B4. AdcIIaI. 

Avg. 

2-8 15 

101 



NO. of 
M.PJ:s 

UNIT COST OF M.P.I.'S IN 1999 
DOLLARS ..•........••............................ 

BASIC EQUIPMENT (M.PJ. +M.U.E.) 
(EXClUDING SALES TAXES) 

Equipment FOUIldaIIoIi8 
& SIrucIunII supports 

PIPING 
INSULATION 

Equlpment 
PIping 

Electrical 
lmIIrurto6i otaIb, 

~'I . -
BuIldIngs: An:h'I & 
SIIUc'I 

ADJUSTMENTS LOWS= HIGHS= 

HIGH 

100 



SUIIIIARY 8HEE1' FOR FACTOR ESDIATING 
DIvIsion & l.ocaIion Proj. or SIudy No. Tn1.E IMTE 

ReqlllIhIi By 

CAPACITY 
FACTOR 

OR lOW PRCIBABlE HIGH 
ACCURJIC'( 

DIRECT COST OF BIl. 

STORAGE AND HANDLING 

UTIJTES 

SERVICES 
(In per I.18I1t of BIl. + S&H + U ) , 

TOTAl BIl. + AUXIJARIES , , I i 

; 

TAXES 
I 

TOTAl DIRECT COST 

INDIRECT cos I s: ~ 

CONSTRUCTION FIElD. O.H. & " 
ROYAlTES. LICENCES AND PAl t:N Il:i 

ENGINEERING I 

TOTAl.. INDIRECT ~ll:I : 

TOTAl DIRECT AND INDIRECT 

I 

CONTINGENCES I 
I 

TOTAl.. APPROPRIATION 



PART 110 - ClJRRJl2IIT GOOD MANUFACllJRING PRACDCK IN 
MANUFACllJRING, PACKING. OR BOLDING DUMAN FOOD 

S ... rtA-c--al ....... 

110.3 Ddinjtjms 

1105 CUmm sood mam"·"'." .. .uce. 
110.10 ............. 
110.19 Ell. b!lima 

110.20 Plaut IIId II ....... 
II0.3S s.m.y operllliws. 
110.37 s.m.y fiIciIitics _ WIll"'" 

110.80 P'lP'!:1l =:J~IIId: CDIIIIoIa.
XllrillUliilll ItO.93Wat" asju,aaddisllibuliou. 

S'PI IG-~~~ 

Hole: Sullpwl G - DeIi=ct AcIioa 1-* II JJIlI pM """'1 in dill ..... 
SOJII'AR'f A - GENDlAL PROVlSlONS 

111.3 D • '" I 

The .w.t.k_1IId . ... .... of __ in 1CICIioIl201 ofdle Pedanl food, Dnrt. ... (\1 Iii AIlI (1IIe AIlI) 
.. dIppIicIIlIIe to ad! __ wIIea UIIIld in dill". The fbIIowin& cWAmdlllfllll_ IIppIJ: 

.) -Acid ilocIs or .. jdiNd fbods" __ ilocIs dIIllImI .. cqaiIiIIrium pH of 4.6 « ...... 
b) -A.""', ... _ dill wbicb iI-""'1 to... • fmdle', 11M ,..,... in III , .. ,. willi JUCMl pIIIIIic 

......... n 
.) -a-" _ • MIPiflpjd .... I .:e, -uy "' ...... _1 of flour _ adler .811 5 ., into .... 

.. iac:itMI ... ,." d. of ibod .. dipped or wiIh wbicb Ihcy .. CXI8IIId,. « .... a.y .. UIIIld dinIc:Ily to 
bm WIly filodL 

4) .., 1 • So· CIICept iIr 1nIe 1IIiIII_ ; 's. __ I .... _ ....... II m of II r, a .... 
8m .., .... and at .... • , Itiopei_e to pIIIiaIIy or 0", I I It iaaAiu* .. ..., GCtAWiic 
eJIZ}'IiIei IIId to cft'ect adler..,... or"" 1M mieN. 1M .. in die ibod. 

.) "QiIiI:aI CIlIIIluI poiaI" _ • poiaI in a ibod ..-wbare Ibn ilia"" ...... liIy.... , ... 
CIlIIIluIa.y -. dow, or _'haw to • '--II or 10 fiJdI in die fiaII ibod or ..... - •• ofdle 
fiaIl ibod. 

f) "food"_ibod.dgrfinpIiDlCICIioIl20l(f)ofdle ........... _ ........ " 
., ~ w' "tI" .. *- ...... dill COdIII.:t __ ibod ... *- ......... .... 

41' I GIIIO die ibod or GIIIO ...... 1IIaI COdIII.:t die ibod .. & II)' __ .... dIe ____ of 
......... ~ ___ il.+ ... UIaISiII ... food.v 7 I __ of." • 

h} ~ _die ibod .. 1lIIueed darius' period ofa- inti; -. by 111M i6c code. 



PART IIO·CI.IIUU!NT OOOD MANUFACTtJIUNG PIlAC'IlCB INMANUFACTtJIUNG, PACJmIO, OR HOLDING HUNAN POOl) 2 

i) "M'lCtWIgalljsms" means yeasIS molds, bacteria. and viruses and indudes, but is not IirIIimd to, species 
bav:iJIg public healdl~, The term "undesirable mia-ganisms" includes Ihose microorganisms 
!bat are of public healdl sigPificance, that sul:tiect food to decomposition, !bat indicate !bat food is 
conlaminated willi fillb, or !bat otherwise may cause food to be adulterated wi1bin die IIII'!8!ring of die act. 
Occasionally in 1hese regulatious, FDA used die adjective "microbial" instead of using an adjectival 
phrase containing die word microorganism, 

j) "Pest" refers to any objectionable 8IIimaIs or insects including. but not limited to, birds, rodents. flies, 
and larvae. 

Ie} "Plant" means die buIldiDg or ~ or parts dlereof. used for or in 00DDeCti0n willi die IIIIIIIlIfacIur 
packaging, labeling, or bulding ofbumlm food. 

I) "Quality conlrol operation" means a planned and systematic proc:edIn for taking all actions necessary to 
prevent fOOd from being adulterated widlin !be meaning of die act. 

m} "Rewodc" means clean, unadulterated food that has been removed from processing for _ other dian 
inaanitary conditions or that has been successfully reconditioned by reprocessing and !bat is suitable for 
use as food. 

n} "Safe.rnoistore level" is a level of moistore low enough to prevent !be growdl of Wldesirable 
microorganisms in die finiabed product under die intended conditions of mam~ storage, and 
dislribution. The maximum safe moistore 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 demonatrate !bat !be food at or below die 
given aw will nol supporldle grow1h ofWldesirabIe microorganisms. 

0) "SaIIi1ize" means to adequately treat food..contact SIII1'aI:es by a process !bat is effedive in destroying 
vegetative cells of mi<:rOOlgallisms of public bealdl significance, and in substantially reducing numbers of 
other undesirable microorganisms, but widlout adversely affecting die product or its safety for die 
consumer. 

p) "SbaII" is used to state manc!atmy requhements. 
q) "SbouId" is used to state npll!U!iCNIed or advisory proc:edureoI or idcuIi1)r recclilUlI.""'N equipment 
r) "Water activity" (Aw) is a measure of die ftee moisture in a fOOd and is die quotient of die water vapor 

pressure of die substuce divided by !be vapor pressure of pure water at !be same temperature. 

111.5 CvreIIt good mu1lf'act1utq pndke. 

a) The criIIIria and de.IinitiomI in this part sbalI apply in del minina wba1her a fbod is adullielated (I) widlin 
die meanin& of secticm 402(a)(3) of the act in that die food baa been IMmIIactured under such conditions 
!bat it is unfit for food, or{ 2) widlin die !DI!I!ning ofSCClion 402(a)(4) ofdle act in !bat die fbod baa been 
piep8led, packed, or held under inaanitary conditions wbereby it may bave become contaminated willi 
fiIlb, or whereby it may have been rendered injurious to besIIb. The criteria and definitions in this pari 
also apply in determining wbe1her a food is in violation of section 361 of die Public Healdl Service Act 
(42 U.S.C. 264). 

b) Food coveted by speci& CUl'I'eIIt good IIIIIIlUfacturi practice regulaticms also is subject to die 
requirements oflhose regulaticms 

11 .. 1..... II 

'I'l1o plant ~ sbalI tske all r I i'DabIe _ and 
precautiooa to ensure die following: 

a) Diaeue CODIrOL Any penon who, 'by medical ewninarioo or IIIpIrviaory ~OD, is shown to have, or 
IIJIP08l'I to have, an iIIne8I, opIIII IeIIon, in<:I\Jdiq boils, sonItI, or iIdieceed WOIIIIds, or 111)' other abDOIlDal 
_ of microbial COII'ami"arioo by wIIic:h 1here is a reuonable posst'bility of food, food..contact lRII'fiI<:es,or 
food pacbgi.., materials twwnina contsminsted, sbaIJ be excluded from any operations wIIic:h may be 
expeclOd to resull in such COIllawillation until die condition is corrected. Personnel sbalI be instructed to report 
such beaItb conditions to 1heir superviaors. 

b) CIeanIiness All persons wodcin& in direct contact widl food, food.contsct SIII'fiIces, and food1l"'*al!ing 
materials sbaIJ conform to hygienic practices wbiIe on duty to die extent _vy to protect against 
contamination of food. The me1hods for maintsinina cleanliness include, but are not IirIIimd to: 

(1) Wearing outer garments suitable to die operation in a manner that protects against die conblmination of 
food, fOOd-con!ac1 surfaces, or fbod packaging materials. 



PART 110-aMIIIINT GOOD MANVl'ACl'UIIINO 1'ItAC11D! 111 NANlB'ACI1lR1IIO.PACIaNO, OR 1IDUlI1IIO IIUIMJI FOOD 3 
(2) MpojpiDg "kqi_ PCI-' d .Ii I 
(3) WarIJiDg bDIs dJoIoqIIIy (ad _iti .... if .. Y Fe pIQIII:I .... " • r. willi 
undesirable lIIicroGIp"iP"') in Ill.,. hat-...... &cility bebe --. ..t. ...... II 
lioaube ~ --.1Ild 11 lIlY GIber time wbe111he 1-'1l1li) .... bee '.1IIiIed OF''' • 1 I 
(4) ~ III !II ued jewelry IIld GIber abjectIlhIt IfIi&IJt flIJI inFO bJd, Of ij .... ar " .. 
--' ......... '-o. .... oL-o_"- .... " .,. I ................... · ................... . ..... • eauo.iti1 -. ~-_~ ..-~ ~ we, If WI. • - ... a:-- ...... .,.,... • 
mmipnletal by hIIld. If -=b I-' jewelry c:anot be teIIIOftOd,. it l1li) be ~,,lied by. I .. wIIida _ be 
_lIwi,wt in _ inIIII:t, cIca, _ .m.y CQIII!i';'''D IIld wIricb ellilcthefy ........ .... 1IIe 
Q I nilw lk_bylbelleabjectlof1llebJd,fbod..t· I .......... ortiJod,pwhli .. 1 I _ 
(5) Ma., ... ining cJoves, iftbey _ ~ in food "-Din& in .. iIdact, ~ ad . Y c __ tile 
Pms m-Icl be of aD .impetmIIbIe ij I jaI 

(6) Wcmin& when appiOjllWle, in aD efI'ec:tM _. hair .... b wI to, CIpI, ..... -. arGlber 
efI'ec:tM _ lesII:aints.. 

(1) Storing clocbing or GIber PCI-' W."" in _ GIber ........ iIod if C "fI- ar ..... 
CfIP',MIWIlcd or utaISiJs .e WIIIbaL 
(8)CCO .. i u i.1hefbllowiucFe_Glber ........ iIodmaybe.r.plllClor ..... Z'S Car , 
_ washed: eI1iDa food, .whig .... drW:ing be'lI • I, or ... FObrI: co 
(9) TaIr:iaa lIlY GIber _ ! I Y ..... 'lIioos Fe pnMIIiCt ..... "'"M"iI''''' offoocl, fooch . I _ ...... 

or toocJ..peeltap'l materials with lIIicroGIpu~"'" or &nip • ....... a .'.1 ...... 1iIIIiIed to. 
pa""atioo, hair~ ('""""cic,1OIJIrm$ (two,"" mel ....... i .. ...,Bed 10 the ... 

(0 lS.1 1I.-1Ild tniniua..... '..... ? Ie fiIr-i1ieali1)hig '1 r· ...... OF' iIod C I ' 'I 
m-Icl .... a _leg"M. of "'hI lI.e or CiIpCIiaII::e. or a 0' •• I wm. fIcna( tit ,,011_ • ImIl of 
"'." w;y _')' fix pmduc;tioa ofcIaD _ ... food, Food baIdIcn IIld WI£ICI.iIoD .... ..... 
appiOjllilie tniniua in JII1lIICr food IwndIing II!dp,..". IIld fbod..prAic'ioll .. ' - ..... IIld ...... be 
iamlllMd of1he danger ofpoor peaIIOII8I byaicne IIld inwIitray pncticeL 

Cd) Su"eIViIiaa. R ...... ",'ily fix -hig comr'i .... ,.. by III.... rI willi III nNqilliIqlli·inII_lllof .. pat 
shall be cIeady agjgnoI Fe ".1 ' !J ...,.viiiBy ... ..... 

FIt 24475, ~ 19, 1986, ........ dod .. 4 FIt 24892, ~ 12,1989} 

1lI.Bh n 
'., 

.) tile fbIIowiuc opea .... _ ItD?IIUbjoct tltlllil pm: 
......... ' ....... ...".., solely in 1he ......... AM '" or dilllliIIUIiaa of_or __ "raw.. n ' 
.. ulil",' .. defiDed in __ lO1{r) of 1he act, wWeb ....... ily , ........ .... ..... 
IIIU1brawi&e .. oe ~ bebe beiDg _bled Fe 1he 0lI ...... pabtic. (b) fDA, "'."11, wRi ir&&e 
1pIICirI,........ ifil is _ Y Fe _1beIIe adwW • !fl' ... 

SVBPAIlT B - B1JJI.DINGS AND J'ACILll1I:S 

U ............ GI ...... 

• ) 0nIIwdL TIIe. __ .... fbaclpIInt ........ OlIIIIoIof ............ ""' .... (· S· ... 
1riII pnMIIiCt ....... , • .; .. offood. 1be ..... d. fiIr .... _. of»' ie' " 

1IIIt .. ItD?liIIdId liD: 

(I) fkupeal) IIOliD& ""1'_. _.higlitllrllld--. -CMl?ias ...... or.-.... 1IIe. , 
YiI:iaity of1he pilat ........... or lIfI ........ lhIt l1li) ", ... iJ • _.... J, laD II S ...... or ......... 
filrpella. 
(2) Me' d ......... yanIt, _1* .... lola ., lhIt tbey do ltD? C ·1 I • _ of.. • f • 
_ ..... food isapollllll 
(3) "deep • I) draiuiaa _1bI1 a.y CiIIIIIibaIe... • J'. Fe iIod by S. , .... N- -. .. 

POll ........... pa- filrpella. 
(4) ()paaIiua ., .... fat __ b' t ..... i ..... ill _ ... _ •• ., ... .., do _ 
, ••• , •• _ of , ...... !fIhi in _ ..... iIod is e..-J 1f1he pIInt ........ _ ........ by 
........ _lIIIIIer 1he opeallOr'. 0lIIII0I1ild ltD? il.' d .... dill IF d ............ (I) (I) 
JIauush (3) of this IIIICIit1a, _ shall be e:urdIed in 1he pIInt by imptlC til..... . .... or GIber_ 
Fe e1cl"+ ~ dirt, ad IiIJb lhIt a.y be. _ of food ",,4.,ib ... - •• 
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b) Plant construction and design. Plant buildings and structures shall be suilable in size, cxmstruetion, and 
design to faeilitale maintenance and sanitary operations for food-1I"I8lIutlIctur pmposes. The plant and 
facilities shall: 

(I) Provide sufficient space fur such placement of equipment and storage of materials as ill necessary fur 
the maintenance of sanitary operations and the production of Q food. 
(2) Petmit the laking of proper precautions to reduce the potential fur contlImination o£ food, fuod-oonl8ct 
surfaces, or food..packaging materials with microorganisms, chemicals, filth or otbet extraneous material. 
The potential for contamination may be reduced by adequate food safety CODIroIs and operating pnICIices 
or effec:tive design, including the separation of operations in which contamination is likely to occur, by one 
or mon: of the following means: location, time, partition, air flow, enclosed systems, or otbet effective 
means. 
(3) Permit the taking of proper precautions to protect food in outdoor bulk fennentation vessels by any 
effec:tive means, including: 

(i) Using protective covwiDgs. 
(ti) Controlling areas over and II'OUIld the _Is to eliminate Iwborages fur pmts. 
(ill) Chcclcing 011 a regular basis fur pmts and pest infeststion. 
(iv) Skimming the fermentation vessels, as necessary. 

(4) Be construcIed in such a IDIIIIIlef that floors, walls, and c:eIIings may be adequately cleaned and kept 
clean and kept in good repair; !hat drip or condensate from fix1urcs, duels and pipes does not contsminate 
food, food-contact surfaces, or fuod-packaging materials; and !hat aisles or wotking spaces are provided 
between equipment and walls and are adequately unobstructed and of adequate width to permit employees 
to perform !heir duties and to protect against contsminating food or food-contact surtlJces with clothing or 
pcnooa1 contact. 
( s ) Provide adequate IigbIiDg in hand-washing areas, dressing and 10cker ruoms, and toilet rooms and in 
all __ wbere food is cPI""'""'d, pro.: em d, or stored and where equipment or utensils are cleaned; and 
provide safety-type Iigbt bnIbs, fix1urcs, skylights, or otbet g1ass suspended over exposed food in any step 
o£ pteparation or otbetwise protect against food contamination in case of g1ass brcaksgc. 
( 6 ) Provide adequate ventilation or control equipment to minimize odors and vapors (InCluding steam and 
noxious Cornes) in areas where !hey may contaminate food; and locate and operaIe faDs and otbet air­
blowing equipment in a manner that minimizes the potential for contaminating food, food-packaging 
materials, and food-contact SUi ....... 

( 7 ) Provide, where necessary, adequate screening or otbet protection against pests. 

llU5 Saadtrory operatioa.. 

a) GeucnI maintenanr.e. BuiJdiaas, fix1urcs, and otbet phyBicaI fiIciIities of the plant shall be maM.i ..... in • 
sanitary condition and shall be kept in repair sufficient to Jlfl'VCIIl food limn bec:omins adulterated within 
the meaning of the act. Cleaning and sanitizing of utenails and equipment shall be condncted in a manner 
!hat protects against contamination of food, food-contact surfaces, or food-packaging materials. 

(b) Su\lslaoreo used in cleaning and sanitizing; atorage of toxic materials. 

(I) CleIIIing compounds and sanitiziDg agenta osed in cleaning and sanitiziDg procedures shall be tree from 
undesiIlIbko microorpuismI and shall be Q and adequate WIder the coadI!l .. lII O£-. Compliance with 
!his IeqUilement may be vwified by any efIilcIive means including purchaac o£ these subsIances 1IIIder a 
anpp1ia's ~ or CCI1ification, or examinatiill1 of these substances fur contamination. Only the 
following toxic materials may be used or stored in a plant where food is procesaed or exposed: 

(i) Those required to maintain clean and sanitary conditions; 
(0) Those necessary fur \IlIe in Iabmatory testing procedures; 
(Ui) Those necessary fur plant and equipment maintenance and opemtion; and 
(iv) Those necessary fur uae in the plant's operations. 

(2) Toxic cleaning compounds, sanitizing agents, and pesticide I'hemicals shall be idemi1iod, held, and 
stored in a manner !hat protects against contamination of food, food-contact SUifllces, or fuod-pacbginS 
materials. All relevant regu1atious promuIgate<l by otbet Federal, State, and local government agencies fur 
!he application, use, or holding of these products should be followed. 



(e ) Pat COIIIroL No pesCs sIIIIII be lIIIowId ill BY .. of albod pIaat.. 0umI or pide ... ..,. be ... :e::wl. 
___ of a plaut ifdle pm .. Ie of die clop inllJibly tin_lit ill., , ¥' •• oflbod, IIH...... , , 
-fiIces, or food.t+ ... ., IIIIliI:riaII. I!ffecIiye 'I Ci sIIIIII be ... lID e ......,... a- iIIe 
protHS;'" __ aad ID p:oIecl apiast die CWiM' •• ioa of Ibod 011 die .. ' by,..., TIle .. of 
iII_iii ides or rodadic:idcs is jI&mi7I::wJ oaIy __ "Iii ,M ... aad .CilliI:titu _ wiII)11'U11eCt ...... dIe 
C(MdM .. j"atjOO of Ibod fbocI.coodact swfilces, _ fbod.re '.iI.,1IIIliI:riaII. 

(d) Smw,,_,., of fbocI.coodact _litcei. All fbocI.coodact -fAt::eat , •• h ... iW 3... 1M .... 
... 1iItes of eqaipmmi. sIIIIII be daacd .. I ........ ' .. _ y ID )II'UIIeCt ...... j, ' .... of 
fiIod. 

(I) food.cantw:t ..... 1III::wlb'!II. "Amilia or IIoJdiag 1otI-moitiw" Ibod .... be ilia .,. y 
COBdiIioo at the lime of-. Wbea die .. 6ca ... _ dZWCld, they ..... wbea 7111 t Y. be ',' I 
_ dlIOIoagbIy dried Ildin ..... , ••• -. 
(2) Iii ' cwllal .......... ' , iIIe ' .. ' of ' , -- -- JlftI'C '$"1& c---." III •• Y ID JlIII5IId ........ ..... au 
iIIID Ibod, all fbocI.coodact ... 6ca sIIIIII be daacd _ -lithol bdin .. _ .... BY' , .ipiiua 
dariag wbieh the fbocI.coodact .. 6ea may haw __ "'4.,. .. i •• "" Where.. It _, i'_ 
1III::wl ilia COidimlO'JSpIQ'l..-,k14. tip'lIdio ... die 'IIII:IIIiII_ fbocI.coodact ...... ofille AI. ... .... be 
cIeaacd -.d unitized IS JlIIj: "1. 
(3) Non-fbocI.coodact .. 1iItes of ..... .. 1III::wl ill die tljI&atioa of Ibod ........ be , I I .. 

. u .c.__ leq I) .. •• T ID JlIII5IId apiast ......... ine! ... offilod. 
(4) Si"p eervic:e artidcs (1IICb .. 'IIII:IIIiII iii" lied b' _ f 'M! -. p!jI&' CIIIIIt _ p!jI&'.."...) .... 
be SIIDred i118jlIliopr_ ........... _ sIIIIII be hepdIect" dill. "lCd. UIIId _ dill._ ofilia • dill 
p __ apiast ....-iIIatioa oflbod« fbocI.coodact ...... 
(5) s-miziag apIS rWI be .. .., ..... __ aader ( wljl;'- of -. Ally 1idIity...... I e, or 
me hUlA is a:uptabIe fOr cleuius aad .,jlhi"16jdipl.WC aad 'IIII:IIIiII irit iI .'44, t ' ... t1IIlClidIity. 
poceduie, « madIine will rouIiacJy nuIc:r <qI.q. M , .. _ U7eIIIiII cIcaa _ pvti •• 1 , I '. 
and saaitizioa trea'n",. 

(e) SIanp aad handIiag of daacd pailiilli: ...... ._ _ " ... (2 ..... _ 'r wi (IiIIJ' " 

.... '."_ wi7b fbocI.coodact ....... _ .......... be __ ill a Ioclliil •• ___ p' .. 
fbocI.coodact awtaea tom ". • ntU_. 

[SI Fa 2447S. S- 19. 1986, ... M"""'d at 54 Fa 24892, .... 12,1989) 
1l1.37 S n '1 r..t!I ................... 

..., .... w· ........... 

a) W ... SIIIfPIy, TIle W1IIr.t SIIIfPIy .... be •• m. ' 'fiJr die Dti ...... ' hi _ .... be .... au. 
_ .... p .. IiIII1'Ce.. Ally .... dill cc·.,.,·.1bod or iIod-c , CC .......... be ... _ of.. 7 
__ 1 quality, thawing ..... a suitIIbIe .......... _aader P e .. n ltd. .... be JIiO,', , 
ill aII_ wbePe ieqab::wl b' die JIRMlI .,., oflbod, filI'the ......... of Ii', 7,' ?, _ ..... 
........ materiaJs orb'empIo~ __ 1 &c:iitia 

II) PI ft • ., Plumbingsballbeof., , __ ..... _ .... , , Ir' 2 nwl_ . i Ihli: 

(l}Cmy ... fliciellt.,.iI .. of_IID ..... ::wI1o ., ...... , 8f ... pIaat.. 
(2) Pttljl&lrClllM:Y -. _ 6qaid " ... PIIIe wale fhlm die pIaat.. 
(3) A ...... Qfllri1;',,'inC. II.lm'Ce of OM. • ,;. to fbod, WIlIer ....... , • ; GI' b .. = f S 
.wa iMl~ 
(4)PnHidu.qmmftoorda' , inaIJ_wbePeloon_llllljectllDlloG".!We 1 '.ar ...... 
..... vpenIIiooIreIcaIIe« __ po _«OilIer 6qaid wale 011" ftoor, 
(5) PnHide tIIas tIIae is iiDt bII:tfIow hm,« _ '.II'C' •• lid. • pipiras., dill ....... 
WIIIIIe .... « ...... _piping.,...... diIIc:my _fiJrlbodorlbod • .... 

(e)Se ........... Sew .. dill.-1sba11bollWdeillso_adeJj ...... .,-mor '.. 'of." 
odB' *...,f*1MIDS. 

(d) Toilet &c:iitia I!adi plat .... (iN¥ide ill empIo,_ widI .r., , ,1IIIdiIy ... 'I IIDiItt or' . 
O ••• d.' " wi7b iIIis iequi;emwt may be ""'.'4Jished by: 
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(1) Maintaining the IlIcilities in a sanitary coruIition. 
(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 airborne contamination, except 
where alternate means have been taIreo to protect against such oontaminatioa (such as double doors or 
positive airflow systems). 

(e) Hand-wasbing facilities. Handwashing IlIcilities shaI1 be adequate and oonvonicnt and be furnished with 
running water at a suitable tempenUure. Compliance with this requirement may be accomplished by 
providing: 

(I) Hand-wasbing and, where appIoptiate haod-sanitizing IlIcilities at each loeatioa in tho plant where good 
sanillly practices require empfoyees to wash and/or sanitize their hands. 
(2) Btfeetive hand-cleaning and sanitizing preparations. 
(3) SaniIaly towel service or suitable drying devices. 
(4) Devices or fixtures, such as water control valves, so desiped and cousnoctod to protect againat 
recontamination of clean, sanitized hands. 
(5) Readily understandable signs directing employees handling IIIIproteCIoI:d food, \JIijIIotectod food· 
pacbging materials, of food-contact snrfaces to wash and, where appIoptiale, sanitize their hands before 
they sIart work, after each absence liom post of duty, and when their hands may have become soiled or 
contaminated. These signs may be posted in tho processing room(s) and in all other areas where empJnyoes 

. maY handle such food, materials, or snrfaces.· . 
(6) Refuse receptacles that are 00DSIruCted and maintained in a manner that protocts againat comaminatioo 
offood. 

(1) Rubbish and offill dispnAl. Rubbish and any offill shaI1 be so conveyed. stoRd, and disposed of as to 
mjnimi..., tho developmont of odor, minimize tho poImltial lOr the WUIo beoQlllljng an aIIracIaDt and 
hmborage or breeding place lOr pests, and protect againat contamination of food, food-contact surfacos, 
water supplies, and ground surfaces. 

SUBPA.RT C-EQUIPMENT 

111M Eq1dp __ and ntetlslll 

a) AD plant equipment and utaIsiIs shaI1 be so desiped and of such DIIII=ial and wwkmanship as to be 
adequaIdy cleanable, and shaI1 be properly maintained. Tbe doaign, constr\IeIioa, and _ of equipmeaI 
and utaIsiIs shaI1 preclude the adulteration of food with lubricants, fuel, metal fTagmaU&. confamjllAe! 
water, or any other oontaminanla. All equipment should be so installed and maintained IS to faci1ilate tho 
cleaning of tho equipment and of all ~t spaces. Food-cnntect snrfaces shaI1 be COIroIIion-n:si 
when in oantact with food. Tbey shaI1 be made of nontoxic DIIII=ials and designed to withstand tho 
eaviromnent of their intended use and tho action of food, and, if applicable, clcsning compounds and 
sanitizing agents. Food-contect snrfaces shall be maintained to protect food liom being contaminated by 
lilY lIOQICe, inclwling UIIlawfiJI indirect food additives. 

b) Seams on food-contact snrfaces shaI1 be smoothly bonded or maintained so as to minimia accnnn.1ation 
of food particles, dirt, and orpIIic mailer and thus mininriu tho oppollumty lOr growth of 
IIlicrooapnisms. 

c) Equipment that is in tho' I. twills or food·handIing area and that does not come into contact with 
food shaI1 be so constnJctcd that it can be kept in a clean ooncIition. 

d) Holding, conveying, and mamd8cIuriDg systems, inclucling gravimetric, poemDatie, closed, and antomated 
systems, shaI1 be of a design and consIIUCtion that cuables them to be maintained in an apptoptiate 
saDillly ooncIition. 

e) Bach freezer and cold IItonIp OOIIIJI8Itment used to store and hold food capable of suppotting growth of 
microorganisms shaI1 be fitted with an indicating thermometer, tempenIIIiIe measuring device, or 
~rcconIing device so installed as to show tho IeInpetature accurately within the compadtncnt, 
and should be fitted with an automatic control lOr regulating temperature or with an automatic aIann 
sysIeIn to indicate a significant leIiij:leiatore change in a manual operation. 

f) IDsIrnments and controls used lOr m-mg, regulating, or rcconIing tl!!l1empet""""ouator ....... cs, pH, acidity. water 
activity, or other conditions that oanw\ or pnwent the growth of undesi!abIe microoapnisms in food shaI1 
be accurate and adequately maintained, and adequate in number for their designated uses. 
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(I) Ilquipment and utemils and flnislwl food containers sball be maintained in an accepI8ble 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 COIIducIed III1der such conditions and 
controls as are necessary In minimiu 1he poIential fur 1he growth of microorp"isms, or fur 1he 
cootamination of food. One way In comply with this requirement is careful monilDring of physical factors 
such as time, temperature, humidity, Aw, pH, pressure, flow rate, and IIIllIIIIfactur operations sucb as 
fteezing, debydration, beat processing, acidification. and refrigeration In ensure !bat mechanical 
breakdowns, time delays, tmnperatnre fluctuations, and other factors do not contribute In the 
decomposition or contamination of food. 
(3) Food !bat can support 1he rapid growth of undesirable microoIpnisms, psnicuIarIy those of public 
bealth significance, shall be held in a manner that prevents 1he food ftom becoming adulterated within 1he 
mes:ning of 1he act. Complian<:e with Ibis requirement may be accomplis1wl by any effective _, 
including: 

-

(i) Maintaining refrigerated foods at 4S"F (7.2"C) or below as apptopriate fur 1he particular food 
involved. 
(ii) Maintaining fiozen foods in a fiozen stste. 
(iii) Maintaining bot foods at 140" F (60"C) or above. 
(iv) Heat treating acid or acidified foods In destroy mesophilic microorganisms when those foods an In 
be beld in henneticaIly sealed containers at ambient temperatures. 

""~-~-.-,,~~--- ----- ----, - ~-~- --,._--" - ---'-_.-'" 

(4) Measures such as sterilizing, irradiating, puteurizing, liukg, refrigerating, controlling pH or 
controlling aw that are taken In destroy or pnMmI the growth of undesirable micmorp"isms, particularly 
diose of public beaItb sigoificallce, shall be adequate III1der 1he conditions of 1JIlIIIIlfactnr, bandling. and 
distribution In prevent food ftom being aduIlerated within 1he meaning of 1he act. 
(5) Work-in-process shall be baIIdled in a manner !bat protects against contaminatiQll. 
(6) Effective measures shall be liken In protect finished food ftom contamination by raw materilIIa, oIher 
insredients, or refuse. When raw materials, other ingtedients, or refuse are UIIpIOtIJCted, they shallllOt be 
htmdIed simultaneously in a reoeiving, loading. or shipping area if !bat haodIing could result in 
contaminated food. Food transported by conveyor shall be protected against contamination as necessary. 
(7) Ilquipment, containers, and utemils used In convey, bold, or sIDre raw materilIIa, work-in-prooess, 
rework. or food shall be conslmcted, baIIdled, and maintained during IIIllIIIIfactur or storage in a manner 
!bat protects against contamination. 
(8) Effective measures shall be taken In protect against the inclusion of metal or other exbanwua mabiriaI 
in food. Compliance with Ibis requirement may be accomplis1wl by using sieves, traps, magnets, eIecbonic 
meIaI detectors, or other suitable effective meaDS. 

(9) Food, raw materials, and other ingt:edieoIs !bat are adultenled within 1he _ing of 1he act sbaIl be 
dispoeed of in a manner !bat pmtecta against 1he oonblmination of other food. If 1he adulterated food is 
capable of being reconditioned, it shall be reconditioned using a metbod !bat bas been proven In be 
effective or it shall be reexamined and found nol In be adulterated within 1he meaning of 1he act before 
being incoIporated inln other food. 
(10) Mechanical manu1ilcturing steps sucb as washing, peeling, Irimming. cutting, sorting and inspecting, 
mashing, dewatering, cooling. shredding. extruding, drying, whipping, defIItting, and furming shall be 
pabmed so as In protect food against contaminatioo. CompIi_ with Ibis requirement may be 
accomplished by providing adequate physical protection of food fi:om oontamiIIIIIIIB that may drip, drain, or 
be dmwn inID the food. Protection may be provided by adequate cleaning and sanitizing of all food-contact 
swfaces, and by using time and lempeiatnre controla at and between eacb IIIllIIIIfactur step. 
(11) Heat blanching. when required in 1he preparation of food, sbould be effected by beating 1he food In 
1he required temperature, boldiog it at Ibis temperature for 1he required time, and tbeo either rapidly 
cooling the food or passing it to subsequent manufaeturing without delay. Thermopbilic growth and 
C(lIotal!lj .. ation in blanchers sbouId be minimiw by the use of adequate operating temperatures and by 
periodic cleaning. Where 1he blanc1wl food is waslwl prior In filling. water used shall be safe and of 
adequate sanitary quality. 
(12) Bailers, breading, sauces, gravies, dressings, and other similar preparations shall be treated or 
maintained in such a manner !bat they are protected against _uillation CompIiaooe with Ibis 
requirement may be accomplis1wl by any effective meaos, including one or more of the following: 

(i) Using ingredients Ihle of contaminatiQJI. 
(ii) Employing adequate beat processes where applicable. 
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em} UsiDg ......... timelDd ......... e-* ...... 
(iv)Providiogadecl""tepIIJIDIp ..... 'Q.ofcOl .. 7 lome ' 7 1 .. ..,drip, ...... 
be drawn iIIIo Ibcm. 
(v) CooIiDg 10 all adeqn'dC ltmpeiaae duriDI II. ' , .... 

(Vl}Dispnsingofbdauuppopr_~lOpnJIieI:t"""'JIIUW\Ilof ' MS ' 

(13) FiDiq. ~ pili ......... Glha:opea __ .... be .,.. .. med ill ... .., ..... fbod is 
jII\JItii:lIiii apiast ~ CcmpJiaace willi Ibis ....... _.., be IC ., f* [ , 
by my c:Il'eUiwe means, DlI'hw'. 

(i) U. of. quality cootml ......... ill wIIic:Il ... c:riIimI cootml poiIa 8m .'wj!leo! MIl 1M ..., 

duriDI !!IIIIIJ!iocmri 
(n) AWl d et.nin&... .., Ii ofall ~ _flus ... fbod f" "M'L 
(fu) Using -ws for fOod.. .' ...... fOod. ........ __ .. 8m _ MIl • lin •• 
defiaed ~ ~30.J(d) ,oflbis~. .••. • 
(IY)PtovidiugpllJlDlpr<WIeCbMlfi'omc:a ••• u' ..... Patica1arIywhwwc- _ iM •• 

(v) Using sani1aIy hand!ina pocedw:w. 

(14) Food such as, but not IiIDW 10, dry mi-. ....... ! ,.r' ....... ilod, MIl ' '/M ilod, 
..... OII ... COIItrolof_tbrjIW. li .. iI ... JIIUW\Ilof .. -' (lIbIewicaowS ' , .... bepre I ! 

10'" nwinIajned at. safe ....... Ie¥el O.', •• o:e willi Ibis iCi(iIii ...... .., be • .. •••• 1 by my 
~-. incIudiDa~ofOllC ... _of"'lbIIowiasp"""" 

(i) MoaifIlIing'" Aw offOod.. 
(n) Coa1roIIing ... soluble 1OfidI.. ...... nIio ill Ih ., • fOod.. 
(m) ProIec:tiDg finished fOod 10m moioIuae picbIp, by _ of. !1M '7 e hIniIr ... by CIilIII:r -. ., 
!hat ... Aw of'" fOod does DO( iDa 108II-re Ie¥el 

(15) Food sud! as, but DO( IiIDW 10, ICid ... ridifild ilod, ..... p......., _ ... COIIIaIIfIlJ!ll 
... jIW.Udiu& ... JIIUW\Ilof_ ... WWCmb_p' ......... be,,""......... • 7 j hUJ!IIfIlU 
«below. CompIiaoce willi Ibis .equiJ_ .., be ICC .,Ur' by my cl&x:lioe -.; ..... 
CIIIploymrlut of OIIC or _ of ... lbIIowias .......... 

(i) MoaifIlIiIIg ... pH of -1IIIIIIIriaII, fbod iII..-. ... 6 !'! I fOod.. 
(n) Coa1roIIing'" WIIOIIIIt of ICid or _Ii,., fbod added 10 low s rid fOod.. 

(16) WIlen ice is -.I in e.oae.ca willi ilod, it .... be mete 10m ........ it_ "fIl:~' :1::::7:' 
qnaIity ........ be -.I otdy ifU. beea " ., 1 .... IPlllcconllace wid!. __ .... • _ .. 
JIIIICIice • _ •• !ti.m ill Ibis pat. 
(11) floacI.mM!dio I.ing _ ... Of.P ..... -.I tbr... S .... __ fbod .... eat be ..... 
II. h .. -e _hmnan :fi:Iod..&ndc .um.t .... or iolDllibJe pmcU:tI. __ fin is 110 i ' : 

pDISibiIiIy ... Ihc e>_dm .. in'lioo of ... hmnan fOod.. 

111.UW.'It 'lad Il1o Ii"'" 
SUaF ..... jUbItioxI of fini ...... tbod .... be II!MIer «lI'CIiIiam .. will pmliii:l1Iad .... pl; i ... 
c •••• 1 .... mXrobiale>.d."'U •••• wen ..... d kn,iaaof ... IIad ..... u 7' • 

__ 00I0r 
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