


Rod Frost

California Glass Company
155 98" Avenue
Oakland, CA 84803
- s TEL (510) 635-7700 FAX (510) 6354208

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

Employment History
1886 - Present - California Glass Company

Technical Service - Works with manufaciurers o obiain products acceptable o company
standards. Has worked with vendors from the USA, Canada, Mexico, The Netheriands,
France, italy, Germany, Austria, Norway, Venezuela, Taiwan, New Zealend and others.
Visits customers and vendors to assist with manufachuring and production problems.
Califomnia Glass is a major supplier of all types of glass and plastic containers and
closures for the food and chemical industries.

April 1961 — March 1985 - Owens lllinois, Inc. (Retired)

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

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

2) Analyze problems, processes, equipment, efc., using laboratory techniques and field
" investigations requiring knowladge of bacteniclogy, chemistry, physics, processing
techniques, basic engineering and container and closure performance specifications.

3) Investigates customer complaints to determine cause where product failke is
alleged.

4) Works ciosely with Principal Customer Service Engineers in investigating complaints,
equipment failures, etc.

5) Investigate all customer problams relating to Owens-lilinois glass pressure
packages.

8) Collaborates with Closure Engineering in planning, conducting, and evaluating test
packs of products in customer’s plants. Regularly visit customer's plants to observe
mammmmmm.



AGRICULTURE-LED EXPORT BUSINESSES

ALEB
Scope of Work

o

#12, Dokki Street, 6 Floar, Dekki, Cairo, Egypt
UNITED STATES AGENCY YOR INTRRNATIONAL DEVELOPMENT Ay Azsoctares, I,

FDA SANCTIONED BETTER PROCESS CONTROL SCHOOL

Assignment; Task 2, Dr. Joseph Marcy, Dr. Rebeca Lopez-Garcia, Mr. Roderic
Frost and Mr. Dennis Dignan

Level of Effort: Minimum, 10 days in country, 2 travel days, plus 5 days in the
United States
Time In-Country - February 22 - March 3, 2001

ons: The Center for Advanced Food Technology
(mmsmammammummmmmmam
Process Control Schoo! (BPCS) in Egypt. Instructors who have taught at past BPCS or
who have experfise in the topics defined in the cumiculum should be given
consideration for the program. !nstmdorswmbesolemdbyﬂmmskzmm

CAFT.

Education: A minimum of a B.S. daegree in food science or a related discipline is
preferred for all instructors. Proven practical experience may be substituted for
educational requirements.

Language: There is no language requirement. A basic knowledge of Arabic would be
useful, however.

Computer Literacy. Reporting requires a basic understanding of word procassing and
other programs. All reports are prepared in Micrasoft Word 8.0 or higher.

o d D signment: The assignment will consist of a
wwktotendays’%nmﬁy’ m;smedumﬁmofptmmforalmm
Instructors will be compensated for preparation time in the United States (5 days).
Development and implementation of the program through CAFT will take 5-6 months.

Background of Work: The Agriculture-Led Export Businesses project has been
developed to increase exports of processed foods from private sector Egyptian food
processors. Over the three year life of the project, the goal is to increase exports by
some $10,000,000US. This will be accomplished through concertad efforts to enhance
marketing, business and technical practices by exporters and potentiat exporters. The
project aiso seeks to bulid aliances, links and associations to expand export
businesses and improve the health and viability of the Egyptian food processing

industry.




To compete in the international market place, especially in Europe, the United States or
Japan, processors of frozen foods must be able to manufacture high quality products
under the basic Good Manufacturing Practices described in Codex and other
regulations, such as 21 CFR Part 110 in the United States. They must aiso be able fo
adequately document practices {c -assure safely, wholesomeness and quality.
Processors wishing to distribute low-acid or acidified foods in hermmetically sealed
containers intemnationally need to take steps to assure that their products are safe.
This program addresses these safety concerns. It is a mandatory program for all U.S.
packers of low-acid and acidified canned foods, and those wishing to ship into the
United States.

Work Activities: The objective of this task is to bring the second Food and Drug
Administration (FDA) sanctioned Better Process Control School to Egypt. The ultimate
goal will be a sustainable program within Egypt offered through a recognized food
science department within the country.

The specific role of the instmctors and partner shall be;

1. The Center for Advanced Food Technology shall work with the Food Processors
Institute (FPI) and FDA to tay the ground work for the program. They shalt submit
quarterly reports on progress to the Task 2 jeader.

2. CAFT and the Task 2 leader shall select speakers for the program.
3. CAFT shali make all purchases of materials from FPI required for the program.

4. CAFT shall coordinate travel for all instructors. The Task 2 leader shall make
arrangements for them as “in country”.

5. Instructors shall give the required lectures following FDA guidelines and assist with
grading of examinations. They shall also work with students during the program.

Reporting. All reports shail be submitted in hard copy and electronically to Mr. Stier.
Reporis shall be prepared using MICROSOFT Word 6.0 or above in an arial font in an
11 pitch on size A4 paper.

Richard F, Stier
Director, Technical Services
Agricultural Led Export Business

Mr. Tarek Shata _

cTO Foproved Diapproved
Mr. Dennis Buda
BPCS-02.doc

Oclober 18, 2000, RFS



AGRICULTURE-LED EXPORT BUSINESSES
ALEB |
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UraTED STATES AGERCY FOR INTERNATIONAL DEVELOPMINT Awr Assoctares, INC.

GLASS PACKAGING EXPERT

Assignment: Task 2, Mr. Rod Frost

Level of Effort: Minimum, 20 days in country, 2 travel days, plus 9 days in the
United States
Time in-Country — February 21 — March 15, 2001 (approx)

i ications: The consultant shall have a practical
umdmandpmﬁmhm plus a working knowledge of
glass handling and evaluation. He or she must have worked in the private seclor for at
least ten (10) years. An understanding of the practical aspects of processing foods, both
low-acid and acidified, in glass jars is @ must. The consultant must know how o work
with processors in a production environment o assure proper evaluation of cperations.
The consultant needs to understand basic food safety and sanitation practices for the
food processing industry. He or she must also have demonstrated an ability to organize
materials and present them in a classroom environment.

Education: A minimum of a B.5. degree in food science or a reiated discipline is
prefemmed. Proven practical experience may be substituted for educational requirements.

Language: There is no language requirement. A basic knowledge of Arabic would be
useful, however.

Computer Literacy: Reporting requires a basic understanding of word processing ancd
other programs. All reporis are prepared in Microsoft Word 6.0 or higher.

Effort 2 ion of the ignment: The assignment will consist of a
mmammwmmmmumm There will time
allocated (8 days) prior io each trip to prepare training materials and after the retum fo
the United States. The time after the trip (maximum of 3 days) will be used for
preparation of final reports. Final reports are due three weeks after departure from
Egypt.

Wmeammmmmmwm
procassors. Over the throe year life of the project, the goal is to increase exports by
some $10,000,000US. This will be accomplished through concerted efforts to anhance
marketing, business and technical practices by exportars and potential exporters. The
projact also seeks to build alliances, links and associations to expand export businesses
and improve the health and viability of the Egyptian food processing industry.




To compete in the internationat market place, especially in Europe, the United States or
Japan, processors of frozen foods must be able to manufacture high quality products
under the basic Good Manufacturing Practices described in Codex and other
regulations, such as 21 CFR Part 110 in the United States. They must also be able to
adequately document practices t¢ assurg safety, wholesomeness and quality. Products
packaged in glass are perceived throughout the world as being of high quality because
of the clarity of the glass package. The industry Rapid Analysis {IRA), plus information
gathered through other GTG partners, such as |IESC, indicate that there is a need to
upgrade the glass packaging and procesing industry here in Egypt.

Work Activities: The objective of this task is to enhance the quality and safety of foods
being packaged in glass throughout Egypt. This shall be accomplished through working
with the industry directly and in a clagssroom environment. There will be severai visits as
part of this project to work with processors and assess progress made by those visited
on earlier trips.

The specific role of the consultant shali be;

1. Lecture in technical programs on specific topics in the areas of glass processing.
The Task 2 leader will work with the consultant to develop the program. Time will be
provided to prepare these materials prior to departure. Any materials previously
developed by the consultant and used in the program shall be clearly marked that
these are the property of the consuitant and that permission for their use in this project
ohly is granted to USAID and ALEB by the author.

2. Visit private sector processors packing in glass or expressing an interest in glass
packing, evaluate practices and offer suggestions as to improving operations.

3. Visit private and public sector manufacturers of glass for the food industry. Evaluate
manufacturing operations and their commitment to technical support and customer
service.

4. Evaluate feasibility of establishing a glass packaging research facility at local
universities of research centers.

5. Prepare frip reports for each site visit that includes recommendations for
improvement. These will be shared with the client. Each trip report shall include a
cover memorandum to the Task 2 leader that will not be included in the report to the
client.

6. Recommend other “in country” activiies once the consultart has gained an
understanding of the situation.

7. Recommend to ALEB means to improve or modify programs.

8. Work with other Task Leaders while in country in the areas of marketing, business
and association development as required.

9. Prepare a summary report at the end of the in-country portion of the project.



During the first visit, the consuliant will focus on working with processors to evaluate and
make recommendations for upgrading glass pack operations. The second visit will
continue with this activity, but will also serve to evaluate progress in operations visited
the first trip.

-~ Reporting: - All reportsshould bé submittéd irhard copy and electronically to Mr. Stier.
Reports shall be prepared using MICROSOFT Word 8.0 or above in an arial font in an
11 pitch on size A4 paper. Trip reports shoulkd be prepared while in-country and
submitted prior to departure. The summary report and all other reports shall be
submitied within three weeks of the departure from Egypt.

Richard F. Stier
Director, Technical Services
Agricultural Led Export Business

Mr. Tarek Shata
CTO Toprovd Theapprcwved
Mr. Dennis Buda _ _
cop Approved Dheepproved

GLASS-02 doc
OCtober 24, 2000, RFS
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ALERB Training Event iInformation

Course Name: Better Process Control School1
Start Date: 26-Feb-2001

Instructor: Frost, ismall, Tewila, Dignan, Marcy, Garcia, etc.
Dates: Date Start Time EodTime Location S
7. 25Fel-2001 1000 am 5:00 pm  Mariott Hotel ..
o "26-Feb-2001 10:00am 500 pm Marriolt Hotel
27-Feb2001 10:00am S5:00 pm Marrioft Hotel
28-Feb-2001 10:00 am 5:00 pm Mamictt Hote!

Notes:
Attendees:  Name Company Pald

Mr. Desouky Shehata Americana Group - Egyptian Canning Co. [

Mr. Mohamed Atef Mahmoud  Edfing Co. for Preserved Foods O

Mr. Magdy Fahmy Mohamed  Enjoy - Nile Co. for Food Industries ]

Mr. Essam Sobh Farm Frites - interational Co. for O
Agricuttural Development - Americana Group

Dr. Nadia Mokhtar Food Technology Research Institute - FTRI [

Dr. Ghada Moustafs Midany  Food Technology Research institute - FTRI [0

Dr. Ashraf Ibrahim Food Technology Research Institute - FTRI [

Mr. Sameh Kassem Gresna for Food Production & Export SAE. [
(El Badrawi Group)

Mr. Amr Mostafa Greena for Food Production & Export SAE, [
(E! Badrawi Group)

Mr. Mohamod Gaber Greena for Food Production & Export SAE. (3
(€1 Badrawi Group)

Mr. Moustafs Mahmowd Heinz - Cairo Food Industries - Americana (O
Group

Ms. Mona El Bakery Sekem - 1515 - Hator - Libra [

mmmmeSam Viva - EDAFCO - Egyptian Dairy & Foodstuff [

Number of Attendees. 13

Page 1 of 1
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ALEB Training Event information

Course Name: Packaging in Glass 2
Start Date; 20-Feb-2001

Instructor:
Dates:

S e e

Notes:
Altendess

Rod Frost
Pate Start Time End Time  Location
- - 20-Feb-2001 300pm 600pm ALER Office .
:  Name company
Mr. Modather A. Nour Al Mostakbal Co. for Printing & Conrugated
Board, SAE.
Dr. Mona Mohamed Abd El Cairo University, Faculty of Agricolture
Mr. Emad Aziz Coca Cola
Mr. Mohamed Anani Coca Cola
Mr. Abou E! Ala Ahmed Coca Cola
Mr, Abdaliah Ahmed Eid Coca Cola
Ms. Nadia Moustafa Afifi Egyptian Export Promotion Center
Eng. Mohamed Fathy El El Samahy Pickles- Continental Trade
Samahy Company
Eng. Amgad Ahmed El Kady  Food Technology Research Institute - FTRI
Ms. Raux Delphine French Trade Office

Mr. Abdel Razek Afifi Mohamed Intemational Trade Point of Egypt
Mr, Ahmed Hassan Ibrahim intemational Trade Point of Egypt
Mr. Ismael Mostafa Ahmed Ministry of Commerce

Mr. Mohamed Salwaa Salem  Nestie Co.

Ibrahim

Mr. Mohamed Saleh Nigm New Satheya Olive O Mill
Mr. Sanad Aly New Salheya Ofive Oif Mill
Me, Ibrahim Ahmed New Salheya Ofive Ol Mill
Mohamedain

Mr. Mohamed Farid Abd El P & J (Paste & Juice) Co.
Monem Farid

Mr. Medhat Amer Mousse SONUT ~ Sociels Nationale Dindushies
Eissa Nutritive
Mr. Saad Ef Din Sayed Galal  The Nile Co. for Paper

Number of Attendees: 20

Page 1 of 1
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éﬁ?% The @oca- Gota Bottling Companies of Bzypt

The Technical Department
- - Tos Richard F. Stier From:  Khaled E-Korety -
Location: ALEB Location: ABI plant
Faxz 023480729 Fax: 034480057
[P Morad S. Ahmed Date: 12/3/01
Thab Abdel-Rahman

Subject  The attendance names of Glass Packaging Work Shop

Glass Plant Name Title
Mohamed Abel Gabber
El-Nasr Glass ___RabehKonsoa | Production Manager
MEG Youssef Mohamed Plant Manager
Fathy Amin QC Manager
Name Title
Hesham Ei-Lamel Packaging Manager
Central Lab. Amina Mahmoud | Supplier Survey Manager
Hakam
Ahmed El-Assal Raw Material Manager |
Name Title
Coca-Cola Egypt Head | Thab Abel-Rahman Group QA Manager
Quarter ‘Akram El-Gabas Padkaging Manager
Khaled El Korety

Attendance name Glass workshop.doc



fe .; :
' I Ed e
i L
]
®
13
A 4 e e g

Chemist
Fathy Mohamed Amin o
WW‘ &w‘ l
Middle Glass Manafacturing Compacy o - ‘
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thab Abdel Rahman

ADE Quality Assurance Manager
MARIOUT 26, Ahmed Hoany SL, Nasr Clty, Caivo, Egypt
mc | 452 EL Horreys st. Roushdy Tol. : (202 445815 Fax: (202) 4016720 Mob. 01275112478
T Pome (44 H03) P.O.BoxTI08 Posinl Code : 11371
Pax.. { 44203 ) 54630321
Mobile { ++ 2012 } 2166234

- B il : hitady @ tocusine , oom . of.

Sherif Tobaia
Region Tachnical M

P.O.Bow 7052, Eighth District, Frae Zone. Sasr City, Cairn, Syt
Tor: {2025 2718820 - Fax : (M2} 2877820 . nen



TO:

Rick Stier

FROM: Rod Frost

Trip Report:y

For

For

For
For

For

For

For

For

For

For
For

For

ALEB:

Price Waterhouse:

ALEB:
Price Waterhouse:

Hi Tadi:

ALEB:

Price Waterhouse:

ALEB:

Price Waterhouse:

ALEB:

Price Waterhouse:

Sonut:

Summary of Visits:

mmnn g £ e A -

HEINZ, 8th of October City
February 20, 2001

Rick Stier, Rod Frost

David Neubert, Assessment Team

HI TADI, Borg E1l Arab
Rod Frost, Morad Ahmed

David Neubert, Assessment Team
Mr. Ibrahim Boktor

WADI FOODS, Cairo, Alex, Desert
Road

Rod Frost

David Neubert, Assessmont Team

FARAGALLA, New Borg EL Arab City
Roed Frost, Morad Ahmed

David Neubeart, Assessment Team

SONUT, Sadat City
Rod Frost
David Neubert, Assessment Team .

Mousa Eissa, Guality Control Mgr.

The plant visits made with the assesasment team members
having special interests were not conducive to productive
discussions of problems we could help with. It does not
appear possible to combine task evaluations and technical

discussions in the same visits.



Plant Visits - Page 2

The various managers were generally friendly, although
guarded with their answers to many questions that were
difficult te answer or unreasonable to even discuss.

I tried to maintain a very low profile in these joint
visits to prevent loosing the good relationships we
have established in past visits.



.

Agriculture - Led Export Businesses
Supporting Egypt's Processed Foods Export InMSEY e v

April 4, 2001

.. Nir. Mohammed Aboul Ezz e Gt e e

~ Heinz Egypt
Industrial Zone No. 2
6" of October City

Dear Mohammed: |

Many thanks to you and your colleagues for the hospitality extended to Rod Frost,
David Nueberg and myself when we visited with you back in February. When we set
the visit, | had hoped that Mr. Frost would have had unlimited time to work with your

people on glass related issues. Unfortunately, the majority of the focus was on Mr.
Nueberg's quest for information. We did learn a few things, however. For instance;

1. GlmBmakageReducﬁon—Wempleasedta!mMyoummm
approximately $60,000 per ysar due to reduced glass breakage as a result of Mr.
Frost's advice. '

2. Hot Sauce Issues -~ We glso weicomed the news that Dr. Tom Butterworii's advice
with regards to your hot sauce eliminated the problems with deposits in the neck of
the bottie.

3. Grading — Finally, we were pleased to leam that Mr. Dennis Spink's graiing
workshop has helped you upgrade your field grading operations. We hope that the
disk that Dr. Diane Barrett provided will help further upgrade field operations and
lead to better yields.

Mohamed, it is a pleasure working with you and your people. We are glad that we have
been able to help in the past and hope to continue to do 80 in the futwre. i there are
any questions or we can provide any additional information, please let seither Eng.
Morad or myseif know.,

Finally, we are enclosing a copy of Mr. Frost's most recent presentation, If you wouid
like a copy of the slides in Arabic to do in-house training, pleasae let us lnow.

Thanks again.
Sincerely yours,

Richard F. Stier
Director, Technical Services

o M. Ahmed, Fles

12 Dokki Stroes, 6% Floor, Dokd, Gige)2311, Egypt Tel: (202) 338-1445 (six lines) Fax: (202) 7480729 E-mai: alcb@aleb.org
A USAID Funded Project, No. 263-0264 ~ tmplemented by Abt Associatos ln.



PACKAG GLASS:
A HIGH VALUE PACKAGE
FOR WORLD MARKETS

M. Rod Frost
Californis Glass Commpany
Hayward, CA

WHAT MAKES GLASS

STRONG!

+ Round shape
+ Bven glass distribotion
+ Good mxface treatment
WHAT MAKES A GLASS
CONTAINER WEAK
+ Sherp corners
+ Uneven glass distribution
+ Small contact aress
+ Poor ;mxface trestment

+ No surfice trestment
+ Damage - i.e., scratches @




GOOD & BAD SHAPES

+ Good - Straight sides, good contact areas,
low profile

+ Bad - Tapered, oval, diamond, sharp
contacts, tail profile

ADVANTAGES OF
SURFACE TREATMENTS

+ Retain strength of new container
+ Reduce friction on line - low line pressure

+ Prevent minor abuse {impacts)

+ Reduce scraiching
+ Good labe} surface with tin + poly
GLASS MANUFACTURING
SCHEDULES
+ Long runs = high profits

+ Working with manofactorers lowers their
costs and yours




COST SAVINGS OF
LONG RUNS- - ---
+ Some “wock™ itemy are less expensive
because of Jong nims
+ Woek with manufacturer to meke giass in
“off™ sewson, oot during their “rush”™ times

PRICING

OF CONTAINERS
+ Weight of glass
+ Process used in forming
+ Sbape of container
+ Cycle time of forming

+ Lemgth of prodoction runs @

STOCK CONTAINERS

+ Long runs = lowey costs

+ Lighter weights = lower costs

+ Advantages of Freqoent glass rons
+ Available from “stock™ inventory

+ No warehousing charges z




PRIVATE DESIGN MOLDS
+ Requires close inventory
+ Marketing tool

+ Could {and prohsbly is) more expensive
than “stock”

BOTTLE CAPACITY
CALCULATIONS
+ Overflow vs. fillpoint capacity
+ Headspace needed (weight vs. volume, stc)
+ Manufschuring variations (tolerances)
+ Filling machine variations
+ Product variations (specific gravity, gic.)
+ Diry products - Nuts, spices, snacks

TYPE OF SUBSTANCE
TO BE PACKED
+ Liquid - Hot fill, cold il

+ Dy
+ Carbopated




+ Hot fill and cool

+ Cold fill & pasteurized
+ Preservative

+ High tesperstive retott

CHOOSING A
CLOSURE
+ Vacuom

+ Pressure (crowns, roll-on, metal, etc)
+ Metal (CT or Lug)

+ Plastic

+ Macki ficats

+ Hand application

COLOR OF GLASS DESIRED

+ Clexer

+ Amber - Light profective
+ Green

+ Blue

+ Other




+ Special shapes

+ Pour out fitments

+ Cost limits (competitive pricing)
+ Design for vacuum machines

+ Pressure limits

SPECIAL REQUIREMENTS-

2

LABELING OR
DECORATING PLANS

+ Round, square, hex, tali, short
+ ACL, decals, pressure sensitive labels

2

LEGAL RESTRICTIONS

+ Standard capacities, e.g., wine @ 375 &
750 mi

+ Label by weight or volurse?
+ Net or dramesd weight vs. total weight

D




 PACKAGING FOREXPORT " |_

+ Labeling requiremaents may vary in different
oountries

+ Metric vs. English systems

+ Consumsers may want differert sizes or
different packages for their markets, e.g.,
TetraPak

+ Test Marketing - Market rescarch
usefual

BOTTLE BREAKAGE

+ Quiet production lines

+ Control of botties on the line

+ Surface trestmentt 1

+ Exsmine broken bottles to determine the
reason for failure, than find the sovrce of
the damage.

PRODUCTION LINE
PROBLEMS

+ Conirol of containers of afl times|

+ Timing of conveyors ad machines
{minimom speeds)

+ Proper maintensnce of equipmant (bolt
heads, transfers)

+ No giass to metal contects

+ Star-cousrols must be designed for
bottlel!! One size does not work for




SUMMARY

+ Work with your supplier

+ It will save you both money

+ Work with fellow glags packers to increase
rans

+ you are siconger together than alone




Agriculture - Led Export Businesses
Sepporting Egypt’s Processed Foods Export Induastry

April 4, 2001 TEL 011-334-315
‘ FAXQ‘I’!«%M‘!?
Mr. Paul Mueller — - ™ A T S O

Golden State Foods — Egypt
Place 321, First Industrial
6" of October City

Dear Paul:

Many thanks to your siaff for the hospitality extended to Rod Frost, David
Nueberg and myself when we visited with you back in February. When we set
the visit, | had hoped that Mr, Frost would have had unlimited time fo work with
your people on technical issues. Unfortunately, the majority of the focus was on
Mr. Nueberg's quest for information. Mr. Frost expressed his frustration to me
that he wasn’t able to spend more “qualify time” with the technical people. He
was, however, very impressed with your operation. He also felt that the energy
and obvious caring about their work of people like Sherif, Magdy and Yasser
boded well for success.

This was my first visit {o the plant, and | felt that it was quite useful in that | was
able to learn first hand about the positive effects of what we have been doing.
The benefits that were cited included the following;

1. Filtration Systems — The visit to the United States last June helpad with
implementation of a program to instafl filters and an air system that maintains
positive pressure in the plant.

2. UV Light Systems — You are now using UV lights to treat air.

3. Commitment to a Pilot Facility — The visit to the CAFT FMT facility in
Piscataway, New Jersey has provided the impetus to develop your own pilot

4. HACCP - The ALEB HACCP classes have helped you upgrade your HACCP

‘wmmmwmww Jim

role in your winning the contract with the Tricon Group in the Middie East.
Congratulations on this. | would guess, from what Magdy said, that you are
getting close to your first shipments.

12 Dokki Street, 62 Fioe, Dokki, Gima12311, Egypt Tel: (202) 338-1445 (six lines) Faot: (202) HE-0729 E-muil- alebi@nich.org
A USATD Funded Project, No. 263-0264 ~ impicmcated by Abt Associates nc.



6. Sensory Lab - Dr. Katie Feicht's workshop on sensory analysis has helped to
“put the wheels in motion” to construct better facilities for doing sensory
festing.

One area of concern was the quality of ims that can be obtained locally. Mr.-

Bob Cirrito is in the country now, and may be able to help. Feel free to contact

him via the ALEB offices or leave a message at the Marriott Hotel (735-8888).

The only suggestions that | would make would be;

¢ Placards - Mount wall placards above the traps in the plant so that it is
easier to find them.

¢ Coving — This would be somewhat of a project, but if the wallffloor
junctures in the processing area could be coved, cleanup might be a little
- easier.
Tell everyone, “Thanks for their hospitality.” It was a pleasure to visit (finally).

As always, should you have any questions or require any additional information,
please do not hesitate to call Eng. Morad Ahmed or myself,

'Sincerely yours,

Richard F. Stier
Director, Technical Services

ce: M. Ahmed, Files




Suppurting Egypt's Processed Foods Export ladustry e .

Agriculture - Led Export Businesses

April 5, 2001

Mr. Ahmed Megahid

_Paste & Juice Company _ ‘ L _ o
4™ Industrial Zone T - N TE

Land 50A
P.O. Box 48
Sadat City

Dear Mr. Abmed:

Many thanks to you and your colleagues for taking the time 1o work with Mr. Rod Frost and the
assessment team during their visit in February. Mr. Frost was quite pleased to be able t© "gef
away” from the discussions involving the assessment team and work directly with you. | have
enclosed a copy of his report for your review. The majority of his suggestions deslt with
improving glass quality. | have also enclosed a copy of the slides from the presentation that Mr.
Frost gave on glass. i you would like a copy of these slides in Arabic for conducting your own
in-house training programs, please let us know.

1. Brighter Lights Above Dump Station —~ The installation of brighter {(and shielded) lights in this
area would help your staff remove defects.

2. Inspection Station — Installation of a light inspaction station after the dump station would
allow staff to remove defects. These defects should be retained and retumed to the glass
manufacturer to determine why they are not “catching” these defacts in their own operations.

3. Glass Surface Treastment — Paste & Juice must modify their specifications o include a
surface treatment or coating. It will help reduce breakage in the glass manufactmer's
operation and in your own plant.

4. Retention of Defective Botties — Keeping defects will serve two purposes. They can be used
fo train your own staff on what is and is not acceptable, and, as noted above, can be
retumed to the manufaciurer.

5. Reuse of Jars — Mr. Frost wams against the reuse of jars. This is a practice that could
create problems if you do not control washing process.

it was also good 0 confin the Mr. Frost's previous advice on the steam controls has been
beneficial.

Thank you again for your time. We sincerely hope that you will find thase suggestions to be
useful. Should you have any questions or require any additional information, please do not
hesitate o call Eng. Morad Ahmed or myself.

Sincerely yours,

Richard F. Stier
Director, Technical Services

o M. Ahmad, Files

12 Dokki Street, 6 Floor, Dukki, Gizx1 2311, Bgypt T&.g?ﬂl)ﬂ&-i“ﬁ(mhnﬁ) ?gaoz)m E-eomil: aleb@alob.ory
A USAD Funded Project, No. 26 Implemented by Abt Associates Inc.




T0: Rick Stier

FROM: Rod Frost

Paste & Juice, 4th Industrial Zons,

~ Trip Report:
Sudan St., Sadat City - February -2t; 2001 -

For ALEB: Rod Frost
Bavid Neubert ~ Price Waterhouse

For P & J: Ahmed Megahid, Guality Assurance Mgr.
Production Managers, et. al.

Summary of Visit:

This meeting was arranged for the assessment team to gather
information. I was able to tour the production line and
discuss several subjects with their quality and line

personnel.

They have had many problems with glass defects that affect
the vacuum sealing of their jars. Many of the dafects they
are receiving should be removed by the manufacturer before
shipping. We discussed the types of inapection machines
used in glass plants for selecting and removing defects.

I suggested they should discuss their poor quality
problems with their supplisrs and then insist on plant
visits when their jars and bottles are being manufactured.

Saving defective bottles to discuss with their suppliers
will help improve quality.

The installation of glass plant type selecting equipment
would only delay putting the responsibility of providing
good quality on the manufacturing plants, where it belongs.

We also discussed improved inspection and cleaning of smpty
containers in the line between the glass dumping table and
the steam pre-heating tunnel. Brighter lights above

pallets of empty glass and an inspection light station
following the dump station when bottles are dry would
enable the quality staff to remove many defective containers

before they are filled.

These line changes would require moving some machinery and
conveyars, however, the removal of containers with critical
defects before they are filled will save money and improve

the product quality.
The defects found in the incoming glass should be saved and

returned to the glass plant to find out why they are not
being removed in their production lines.




Paste & Julce - Page 2

~Summary of Visit {contd.)

Continued discussions between consumers and the glass
manufacturers will improve quality!

I also suggested they request permanent glass surface
treatment to reduce on line breakage and improved quality.

We also discussed their system of emptying jars of paste
for QA samples, then rinsing the jars and placing them on
pallet trays. The jars are used at the end of the shift.
This system could result in problems if it is not
controlled very carefuyllyt

The line mechanic reported improved opsration in their
capping machine because of the modifications we made in

the steam controls.

P & J needs a larger warehouse, they had production floor
area full of finished product making clean up tasks

difficult.

Their plant painting of ceilings and walls in production
area has been completed, looking very nice.




PACKAG GLASS:
A HIGH VALUE PACKAGE
FOR WORLD MARKETS
Mr. Rod Frost
California Glass Company
Hayward, CA

WHAT MAKES GLASS

STRONG!

+ Round shape
+ Bven glass distribation
+ (ood surface treatment
WHAT MAKES A GLASS
CONTAINER WEAK
+ Sharp corners
+ Uneven glass distribution
+ Smal] contact stons
+ Foor seface troatmend

+ No mrface teeatment
4+ Demage - i &, seratches




GOOD & BAD SHAPES

+ Good - Straight sides, good contact areas,
Jow profile

+ Bad - Tapered, oval, diamond, sharp
contacts, tall profile

ADVANTAGES OF
SURFACE TREATMENTS

+ Retain sirength of new contsiner

-+ Reduce friction on line - low line pressure
+ Prevent minor abuse (impacis)

+ Reduee scratching

+ Good label surface with tin + poly

GLASS MANUFACTURING
SCHEDULES

+ Long runs = high profits
+ Working with manufacturers lowers their
costs amd yours




COST SAVINGS OF
- LONG RUNS -
+ Same “stock™ itoms e less expensive
because of long runs
+ Work with mapafacturer to make glass in
“off" season, not during their “rash™ times

PRICING

OF CONTAINERS
+ Weight of glass
+ Process uged in forming
+ Shape of conkainer
+ Cycle time of forming

+ Length of production nuns g

STOCK CONTAINERS

+ Long runs = lower costs

+ Lighier weights = lower costy

+ Advantages of frequent glass roos
+ Available from “stock™ inventory
+ No warchousing charges




"PRIVATE DESIGN MOLDS

+ Requires close inventory

+ Marketing tool

+ Could (and probably is) more expensive
than “stock™ _

BOTTLE CAPACITY
CALCULATIONS
4+ Overflow vs, fillpoint capacity
+ Headspace needed (weight vs. volume, etc)
+ Manafacturing variations (tolerances)
+ Filling machine variations
+ Product variations (specific gravity, eic.)
+ Dry producis - Nuts, spices, snacks

TYPE OF SUBSTANCE
TO BE PACKED
+ Liquid - Hot fill, cold fill

+ Dy
+ Carbonated




| 'PROCESS REQUIRED

+ Hot fill and cocl

+ Cold fill & pastewrized
+ Preservative

+ High temperature retort

CHOOSING A
CLOSURE

+ Vacumm

+ Pressure (crowns, roll-on, metal, i)
+ Metal (CT or Lug)

+ Plastic

+ Machi licats

+ Hand application

COLOR OF GLASS DESIRED

+ Clear

+ Amber - Light protective
+ Groen

+ Blue

#+ Other




SPECIAL KEQUIREMENTS

+ Special shapes

+ Pour out fitments

+ Cost limits {competitive pricing)
+ Design for vacinmm machines

+ Pressure limifs ,

LABELING OR
DECORATING PLANS

+ Round, square, hex, tall, short
+ ACL., decals, pressure sensitive labels

LEGAL RESTRICTIONS

+ Stenderd capacities, e.g., wine @375 &
750 ml

+ Label by weight or volume?

+ Net or drained weight vs. iotal weight




* PACKAGING FOREXPORT |

+ Labeling requirements may vary in different
comtries

+ Maotric ve. English syxtems

+ Consumers may want different sizes or
different packages for their markets, e.g..
TetraPak

+ Test Marketing - Market rescarch
wmefisl

* EREL I I T

BOTTLE BREAKAGE

+ Quiet production fines

+ Coniyol of botifes on: the: Line

+ Surface trontmenti(!

+ Examine broken bottles fo deteruine the
reason for failure, than find the source of
the: damnage.

PRODUCTION LINE
PROBLEMS
+ Control of contxincers st sll times]
+ Timing of conveyors sud mackines
{mimmun speeds)
+ Proper maindensoce of equipment (bolt

bends, transfers)
P
*Mm&mhwm
-’

+ No glass to metal contacts
botlel!! One size does not work for AJ




SUMMARY

© + Work with your supplier

+ It will save you both money

+ Work with fellow glass packers to increase
rans

+ you are stronger together than alone




Agriculture - Led Export Businesses
Supporting Egypt’s Processed Foods Expoct Industty — yonr

April 4, 2001 TEL 382-2425

x mow s om

Mr. Moussa Essa

El Mansoureya Road, after Koki Park
Kerdasa Road

Sankarite Masr Building

Giza, Cairo

Dear Mr. Moussa:

Many thanks to you and your colleagues for the hospitality extended to Rod Frost
andd David Nueberg when we visited with you back in February. When we set the
visit, | had hoped that Mr. Frost would have had unfimited time to work with your
peopie on glass related issues. Unfortunately, the majority of the focus was on
Mr. Nueberg's quest for information. Mr. Frost expressed his frustration to me
that he wasn't able to spend more “qualily time” with you and your technical
people. He did, however, have an excelient meeting with the Coca Cola people,
which helped to eliminate some of this frustration.

As always, sheuld you have any questions or require any additional information,
please da not hesitate to call Eng. Morad Ahined or myself.

Sincerely yours,

Richard F. Stier
Director, Technical Services

oo M. Ahmed, Fllas

12 Dokki Street, 6™ Floor, Dok, Gim12311, Egypt Tel: 338-1445 (six ives) Fax: 3480720 E-mail: alebi@aich.org
Ammmmmﬁ?« - me%m



Agriculture - Led Export Businesses

: Supporting Egypt's Processed Foods Expart Indastry
arthd, 2001 ’ e

Eng. Yasser Mohamed Fahmy
Wadi Food Processing

El Kodes El Sharif Street, #61
Mohandeseen, Cairo

Dear Eng. Fahmy:

Many thanks to you and your colleagues for the hospitality extended to Rod Frost
and David Nueberg when we visited with you back in February. When we set the
visit, | had hoped that Mr. Frost would have had unlimited time to work with your
people on glass related issues. Unfortunately, the majority of the focus was on Mr.
Nueberg's quest for information. Mr. Frost expressed his frustration to me that he
wasn't able to spend more “qualily time" with you and your technical people.

As always, should you have any questions or require any additional information,
please do not hesitate to call Eng. Morad Ahmed or myself.

Thank you again for your hospitality.

Sincerely yours,

Richard F. Stier
Director, Technical Services

o Fhos, M. Ahmed

Mﬁmé’hm Dnth,GmiB!] Egypm m.(m)sas-tm(x!m} Fm(ﬁll)m E-mail: shetsg@aleb org
12 USAL Funded Project, No, 263-0264 —~ Implemented by Al Associzies Inc.



Agriculture - Led Export Businesses
Supporting Egypt’s Provessed Foods Export Industry

April, 20001 TEL 03-459-3190
FAX 03-459-2044
Mr. Adel Ismail

Faragalla Group
36 afr Abdou Street
Alexandria

Dear Mr. Adel:

Many thanks for the hospitality extended to Rod Frost, David Nuebert and Morad Ahmed
when they visited with you back in February. When we set the visit, our hope was that Mr.
Frost would have had unlimited time to work with you and your staff on technical issues.
Unfortunately, the majority of the focus was on Mr. Nuebert's quast for information.

It was pleasant to leam that our consultants have been of value to Faragaliah, especially the
work that Dr. Katie Feicht has done with your bakery staff. We thank you for the letter
confirming this.

Thank you again for the hospitality and continued support of the project. Should you have
any questions or require any additional information, please let us know.

Sincerely yours,

Richard F. Stier
Director, Technical Services

oc: M. Ahmed, File

W At e

12 DokKi Street, 6% Floor, Dokks, GizaT2311, Egype Tel: (202) 3361445 (six linex) Fax: (302} H8-0729 Evmail: alebi@aich.org
A USATD Funded Project, No. 263-026¢ ~ w&%a‘f@%m



Agriculture - Led Export Businesses
Supporting Egypt’s Processed Foods Export Industry

April 5, 2001

Mr. lbrahim Boctor
Member of the Board™
Hi Tadi

452 El Horreya Street
Roushdy, Alexandria

Dear Mr. Boctor:

Many thanks to you for the hospitality extended to Rod Frost, David Nuebert and Morad
Ahmed when they visited with you back in February. When we set the visit, our hope was
that Mr. Frost would have had unlimited time to work with you and your technical people on
glass related issues. Unfortunately, the majority of the focus was on Mr. Nuebert's quest for
information. Our people did get a chance to take a short tour of the plant, however. This
gave us an opportunity to see the new equipment and look at your operations, which Mr.
Frost noted are much improved from his previous visit. His report is attached and includes
the following suggestions.

1.

Lighting — Mr. Frost suggests that the lighting be improved in the packing rooms.
Improved lighting will allow your staff a better chance to detect foreign materials. It also
makes the work place more pleasant for the workers.

Barrels for Storing Glass — You need to change your glass storage methods. Storage in
the barrels will result in damage. in fact, as you can see from his report, Mr. Frost
observed a number of broken jars. This creates several problems. The first is that you
should never pack anything in a damaged bottle. Aiso, a bottle with a chipped finish will
not hold vacuum. The greatest concem is that chips of glass could get into other bottles
and make their way into finished product Such a situation could resuit in someone
being injured. Mr. Frosts suggests storing all jars on trays to prevent damage. We
would also suggest that all glass be covered to minimize the potential for contamination.

Area Behind the Boiler — Housekeeping in this area should be improved. When trash
and debris accumulate, one creates a situation that will atiract and harbor pests.

Thank you again for your hospitality. Should you have any questions or require any aditional
information, please feel free to contact Eng. Morad Ahmed or myself.

Sincerely yours,

Richard F. Stier
Director, Technical Services

cc: M. Ahmed, Flles

sl Senbuing B

l!DothSll'eu.Gﬂ’Floa Dokki, Gizal2311, Egypt Te: ) 338-14435 (nix. lines) Fm(l&)m E-miail- alebi@elcb.org
A USAID Funded Project, No. 26% Implemented by Abt Associstes Inc.



TG Rick Stier
FROM: Rod Frost

Tiip Report:

For ALEB:

For Price Waterhouse:
For Hi Tadi:

Summary of Visit:

Hi Tadi, Borg Ei Arab, Alex
February 22, 2001 -

Rod Frost, Morad Ahmed
David Neubert

Ibrahim Boktor

The production area has improved their work stations,
compared with ocur previous visits. The general conditions
were better with improved sanitation in the aisles and

packing areas.

The plant needs more light in the packing rooms, it is
difficult to see any foreign material in the “dark”,.

Serious problems could result from their use of barrels

to store used jars.

I found a number of broken jars in

the barrel with chipped finishes. These jars would not
hold vacuum, and the glass fragments could find their wa

into finished product.

! suggested they use trays with all jars upright to avoid

- damage .

There was one pallet of bulk glass in the aisle storage
area without a cover, which could easily be contaminated.

Areas behind plant near boiler could be a problem with
contamination because of trash accumulation, oil on
ground and fTloor and product in the gutters.



Agriculture - Led Export Businesses
Supporting Egypt's Processod Foods Export Industry

March 12, 2001

o v T - D L P
Mr-Akram ElGabbas ~ ~ -~ " ¥ e e o o

Quality Assurance Manager

Coca Cola Bottiinﬁngganyongypt

P.O. Box 7052, 8" District, Free Zone
Nasr City, Cairo 11471

Dear Mr. Akram;

| would like to thank you and the entire group at Coca Cola and at Middle East
Glass for providing us with the opportunity to work with you. Our hopa is that by
getting Middle East Glass involved more invoived, they will pay more attention to
the quality of what they produce, thereby benefiting the whole industry. As you
will see from Mr. Frost's attached report, he really enjoyad doing the program,
His report summarizes the workshop and many of the issues that were
discussed. If you (or Middie East Glass) have made any changes or realized
cost savings from Mr. Frost’s visit, please let Engineer Morad Ahmed or myself
know. This is one of the means by which we can evaluate the efficacy of the
services provided by Technical Services.

Mr. Frost has also asked that | send you the enclosed photographs of breakage.
He stated in his note to me that, “They are good illustrations of the damage that
we found in their (your} 1 liter Sprite bottles resufting from poor handiing in their
own plant and in the trade.”

Thank you again for your support. Should you have any questions or require
any additional information, please let us know.

Sincersly yours,

Richard F. Stier
Director, Technical Services

. Filess, Ahmad Morsd, thab Abdel Rabhenan {Coca Caole)

AL A R

lZMSm&M,MOh]Z&H,W Fel: (202) 338-1445 (3ix linex) Fax BP9 E-mail: alob@uich.org
A USAID Fended Project, No. 263-0264 ~ wwm%m



TO: Rick Stier

FROM: Rod Frost

" Trip Report: Glass School meeting with Coca Ceola
staff and Middle East Glaas staff
at the Coca Cocla plant in Nasr City
February 28, 2001

For ALESB: Rod Frost

For Coca Cola: Akram El Gabba, Region Packaging Eng.
(Hoat and interpreter for group}
Ihab Abdel Rahman, GQuality Assurance lgr.
Khaled M. El1 Korety, Quality System NMgr.
Sherif Tobala, Region Technical MNgr.

For Middle East Fathy Mohamed Amin, Guality Control lNgr.
Glass Mfg. Co.:

Summary of Visit:

This was a very good meeting with 2B people from quality and
production departments of Coca Cola and Middle East Glass in
their training room. We had an additional 12 people froa
their bottling lines for a walk-through in the plant.

We started the program at their request identifying the
origin and cause of breakage in 5 cases (80 bottles} of
their 1-liter returnable Sprite bottles. The Sprite bottle

is very heavy at approximately 926 grams.

The most common reason for breakage in their samples was
impact damsge to the finish, shoulder or heel of the
bottles. The damage is very likely the result of improper

handling in the plant or in the trade.

Heavy returnable bottles with very thick walls are more
prone to bruising when impacting other bottles than lighter

weight bottles that are more flexible.

We had a very lively discussion on wall thickness as a

cause of breakage. The Sprite bottles wmay have more glass
in one side than the other. This doss not result in failure
or weakness unless the “"thin® areas are beslow minimums

specifications.

It is more difficult to blow a perfectly even distribution
in these bottles than in lighter weight containers.



e

Coca Cola Visit - Page 2

Summary: {contd.}

Some of the Coca Cola production staff thought the uneven
wall thickness would result in low pressure failure or

low energy impact failure. This is generally not the
case; I found only one small area on the shoulder of one
bottle that may have beéen considered thin. . :

‘We discussed in detail the possible reasons for the impact
-damage. and I demonstrated by breaking some bottle finishes,
shoulders and heels. 1T discussed possible handling problems
that could result in shoulder damage, butterfly bruises
-fol&ewed by thermal extenslon of the break. :

I showeé the slides from the glass school and the GPI video
of proper glass handllng. . :

‘We had a number of discussiohs.with individual staff
members locking for information on specific problems.
following subjects were discussed in these meetings:

' The

1. 'Proﬁlem$_with “tramp” glass in incoming new glass.
This could be caused by slight overrun resulting
in very small particles inside of bottles. Perhaps

 fire 9olxshing should be tried*

2.  Bottle rinsing - volume and pressure of water needed
for complete rlnsing._ {6 to 10 0z. of water at 80 psi
for each 10 fl.oz. capaclty, and enough time for .

complete drain.)y

3.‘ .Cap appllcatlon torquea needed for sealing premforued
"¢losures on glass with bulged finishes or flnlshea

;wlth fzns over the thread.“

,4;"';3wabbing af molds, naw mold matermals.

RN iUnfillad finishes - causing leakers.'

8. '~$urface treatmentsr- het and cold.

7. .Gamaged threada.

8. Tharmal breakag@ - follow1ng bru;s;ag

Q.A }Shoulder damage causad by raugh hanéllng‘ )
10. -Pressupe'breakage_patterns

11. $Stones or foreign materials in glass.



Soca Cola

18,

20,

G2

Visiy -~ Pagse

Canveyor line designs including dividers Tor 4 wide

To 2 wide and transfers.
Conveyor maintenance problems.

Worn out bottom plates.

Damage to glass from ACL {applied color labeling:
decorating oven being too hot.

ACL voatings inside of bottles.

How to examine incoming glass for damuge or defsols.
Ereashkage patisrns for bottom cheocks extendnd by
thermal changes.
The use o black Tilter paper to evaluate glass
particlies in incoming boitles.

Problem of surface treatment possibly causing
foaming when Tilling borTtles. {This is not likely
if the treaiment is applied correcily - it cpuld
be many things.)

One intergsting problem we disgussed with MES
managers was a white powder found in wine as it

was being filled. I believe ¥rom our conversation
that the winery ran their filter lco long, or had a
break in the filter pads forcing filter aid inteo the
finished product. I told bim how to confirm this

possibility,
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Agriculture - Led Export Businesses . Al
Supporting Egypt’s Processed Foods Export Indesery .

April §, 2001 TEL 588-7560
FAX 591-4373

Mr. Ossama Wasfy

A & R Shorosh Company - ~
-+ - 14 Masnaa El Harir-Street- - R et e e e e e e e

Abbassia, Cairo :

t}earaér.{)sami

Mr. Rod Frost was in Cairo in February and March of this year. He had hoped that

you or somaone selse from Shorosh would attend the workshop he conducted so he

could continue the discussions that you began last July. Unfortunately, you either

did not hear about the workshop or were unable to attend. Mr. Frost did not forget

about the promise that he made to you last summer with regards to drawings for the

caps that you manufacture. We have, therefore, enclosed a set of those drawings

which he sent me that he believes will be of value to the company.

Should you have any questions or require any additional information, please feel free
to contact Eng. Morad or myseif. You may also contact Mr. Frost directly via email at
cginfo@calglass-pce.com.

Sincerely yours,

Richard F. Stier
Director, Technical Services

oo; M. Ahrowsd, Fllas

12 Dokki Strees, 61 Floor, Dokki, Giza1 2311, Tek: (200) 338-1445 {six incs} Fax: (202) M8-0729 E-nil: alebi@aleh.ovg
Aummmmm.m% - w&éaﬁ%m



T0: Rick
FROH: Rod Frost . )
subject‘ Axi & quaduh I. Shorosh Co. K

Abbassia, Cairo

Information on glass finishes for lug closures (refer to
my report of July 17, 2000)
Shorosh Contact:

Eng. Ossama WasTy, Quality Technical Director

Please forward the attached information to Mr. Wasfy.

I have not been able to find any new drawings for these
specifications, however, these measurements have not

changed in years.

I had hoped he would bs able to attend ocur glass school to
discuss in more detail. They were apparently busy that
day, so please forward with my best wishes.

Rod
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August 18, 2000 TEL 588-7560
. ow MrGharibAwad . L L e e e 2 e o e
" A & R Shorosh Company
14 Masnaa El Harir Street
Abbassia, Cairo
Dear Mr. Gharib:

| would fike to thank you and Eng. Ossama for taking the time to work with Mr. Rod
Frost during his July 17 visit. He enjoyed the visit and was very impressed with the
quality and efficiency of your operation. | sincerely hope that you found the
discussions useful. There are very few people who know more about glass, glass
processing and glass sealing than Mr, Frost. .

I have attached a copy of his report. As you can see, he is working to obtain prints

for the sizes of the closures that Shorosh manufactures. Hewillfomm';#ﬂ'iesaas
soon as possible, ' '

| know that Mr. Frost would welcome a visit by you or Eng. Ossama. Should you
have plans to visit the United States, ALEB can help arrange a visit with Mr. Frost at

the California Glass Company. Having a chance to work one-on-one with Mr. Frost

- at the company could be very beneficial.

Should you have any questions or require any additional information, please feel free
to contact Eng. Morad or myself.

Thank you again for your hospitality.

Sincerely yours,

Richard F. Stier
Director, Technical Services

oc: M. Ahmed, Flles

Agriculture-Led Export Businesses
Supporting Egypt's Processed Foods Export Industry  _“ "~ %

. -

#12 Dak! Street, 6® Flaor, Dokdd, Giss 15511, Bgypt  Tek: (G0F) 335-1443 (6 Limes)  Fax: (262) B0T9  E-malk: sleh@uishary
A USAID Funied Project, No. 263-8264 ~ Implensented by Abt Amociates Inc.

~
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- FROM: Rod Frost. ..o -leeooim o o

i

T%ip Report: Ali & Ramadan ti'Shcrosh Co.
Abbassia, Caibo, July 17, 2000

For ALEB: Rod Frost

For Shorosh: Gharib Awad, Sales & Hurﬁntxng Manager
Eng. Ossama Wasty, Quslity Techniecal Director

Summary of Visit:

The Shorosh Company was established in 1906. They manu-
facture a very wide range of products including all types of

tin cans, hinged boxes, nalls, tacks, polish and shoe laces,
A tour of their large plant is a great surprise in esach
room with something interssting at every turnl!

The reason for our visit was to discuss their closure sanu-
! facturing line. They have a very nice metal decorating

. plant making all types of tinplate boxes fTor tea, cookies,
waste baskets, trays. Their four color presses can decorate
the closures for companies such as P and J and Vitrec.

| The Gersasn-made machines for making the closuress are state-of-
the-art! They have very good quality control testing stands
for measuring the cap shells and the finished closures.

The caps are decoratsd on flat sheets with two and four color
presses. The sheets ars fed into a stamping press operating
with a sheet positioning system cutting 360 caps per minute.
The shells are conveysd by air (cups-up) to the plastisol
lining machine, then conveyed through twoe baking, curirng
ovens and then to the final *bumping® unit that folds in the

Jugs on the closure.

Ossams was very happy to lsarn how to evaluate the closures
and the glass they are used on.

We discussed: methods of measuring lug position, security,
vacuum, how veacuum jis formed, what the steam manifold does,
capper adjustmants, problems of tilted caps, over-tightened
caps, loose caps, High "S$" dimensions, Low "S", steam heating

of closures prior to capping.



Rick Stier ~ Page 2
Susmary of Visit: Shorosh Company

They do not have drawings of the glass finishes their
tlosures are designed for. This is a very serious
problem because the glass companies always tell them they
- are "within normal specifications”.  Witheut the aritical
drawings it is not possible to prove who is right.

I am working with & local glass company to obtain prints
for the sizes of closures Shorosh manufTsctures. (30, 38,
53, 58, 63, 66, 82 mm) This information is difficult te
obtain because the glass companies like to keep very tight
gontrol for the same reasons the Egyptians do. I will

rd prints as soon as possible.
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April 5, 2001 TEL 02-416-3628

FAX 02-416-3618
Mr. Sameh Kassem -
GreenaforFoedeductm&ExpoﬂSA.E : : o -
=278 Comiche Avenue, 6™ Floor - - I S -
Stanley Beach
Alexandria

Dear Mr. Sameh:

| would like to thank you and your colleagues for joining us at the Beiter Process
Control School at the end of February. | hope that what you learned will be useful in
the future. During the course of the school, you had a discussion with Mr. Rod Frost
on spoilage problems that you have experienced with the 60 mL pouch of tomato
paste that you are having manufactured. He has summarized that discussion and
offered several suggestions for improving operations. He has also enclosed an
engineering diagram of a similar system with which he has worked in the United
States. Please remember, howaver, that it is very, very difficult to troubleshoot a
problem without seeing the actual operation. Having been involved with hundreds
of such investigations, you leam that it is often the most insignificant thing, which
causes the problem.

¥ you haven't already done s0, may | also suggest that you have a competent
testing laboratory conduct a spoilage evaluation on any product that you find has
spoiled to determine what organisms are causing the problem. The pouches should
be opened aseplically and the contents cultured into acid media. A copy of the
chapter “Examination of Canned Foods" from the Association of Official Analytical
Chemists Bactericlogical Analytical Manual is enclosed for reference. You will also
find a list of websites that will provide you with additional information on thermal

processing.

Thanks again for joining us in Cairo in February. Should you have any questions or
require any additional information, please feel free o0 contact either Eng. Morad
Ahmed or myself.

Sinceraly yours,

Richard F. Stier
Director, Technical Services

oo M. Ahmed, Flles Kareain Bishara (Greens i Hollopolis), Ahmed Tarsk Shahoine (Incksirie)

12 Doicki Street, 6'B Fioar, Dokki, Gizw12311, Egypt Tek: (202) 338-1445 (six lines) Fax: (202} 3480729 E-mail: alebé@sich.ory
Amwmmx% ~ Wém%&



TO:

Rick Stier

’

"FROM: TRod- Frost . o,

Trip Report:

Greena For Food Production & Export S.A.E.
68 E]l Merghani St., Heliopolis, Cairo
March 1, 2001 -

Discussion of pasteurizing-coeling tunnel
design at the BPCS school in Cairo
March 1, 2001

For ALEB: Rod Frost, Dr. Joe Marcy

For Greena:® Mr. Sameh Kassem

Mr. Amr Mostafs
Mr. Mohamed Gaber

Summary:

Greena packs a 60 ml pouch of tomato paste which they
pasteurize in steam at 95 degrees C with a holding. time
of 4 to 9 minutes. The pouches are then air cooled with

6 degrees C circulating air.

They have experienced some problems with spoilage in a
small number of pouches. They had even more problems
when they used a cool water spray Tor cooling.

I do not know the design details of their tunnel as their
descriptions of the inside were vague.

It is posaible they are having trouble separating the steam

cooking area from the cooling area. I have worked on a
number of tunnels and have found it useTul to have movable
bulkheads at the infeed and discharge openings and at the
end of the steam section. It is also necessary to have
adjustable vent pipes Tor each area to balance the

pressures of the chambers.

" The vents are necessary to prevent the cold air from

blowing into the steam chawmber, steam blowing into the
production room, or steam blowing into the cooling air.

The pouches should be in a single layer with no overlap,
therefore, the movable bulkheads should be set high enough

to clear the thickest pouch.

The steam section of the tunnel may have a pan holding
about 4 inches of water to saintain an even temperature

regardless of the number of pouches in the tunnel.



Greena For Food -~ Page 2

- Summary: .(contd.) : .

The steam may be injected into the water directly to
provide uniform temperatures of 95 degrees C. If only
steam is used withocut the water, it is more difficult

to control temperatures because the pouches will deflect
the steam, especially 1f only a partial load is run.

I don't know the size of their pasteurizing tunnel. If
they have any detail prints that could be sent by e-mail
I would be glad to look them over for comments.

The cooling air is normally controlled to provide dry
pouches a few degrees above room temperature to prevent

condensation.




THERMAL PROCESSING
 REFERENCE SITES ... ...

GOVERNMENT

AOAC Bacteriological Analytical Manual

California Cannery Inspection Program

Canadian Food Inspection Agency

European Union on Line

Food and Agriculture Organization

National Center for Food Safely &
Technology

United States Food & Drug

US FDA - Tharmal Processing
Regulations

US FDA - Acidified Food Regulations

US FDA - Instructions for Filing

US FDA - Bad Bug Book

United States Depariment of Agriculture

ASSOCIATIONS & OTHER REFERENCES

Campden & Chorleywood Food Research

www.comden. o . uk

Canning & Filling Magazine

Central Tecnologie Nacional de la
Conserves :

Food Processors Institute

institute for Thermal Processing
Specialists

National Food Processors Association

Temperature Indicators
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11.S. Fowd & Drug Administration
Center for Food Safety & Applied Nutrition

Bacteriological Analytical Manual Oniine

January 2001

Chapter 214
Examination of Canned Foods

‘The innidencs of spoilage in canned foods is low, but when It occurs it must be investigated propesly. Swollen cans often indicate a
spoiled product. During spoilage, cans may progress from normal to flipper, to springer, to soft swell, to hard swell. However, spoilage
is niot the only cause of abnormal cans. Ovedilling, buckling, denting, or closing while cocl may also be responsible. Microbirl spoilage
and hydrogen, produced by the interaction of acids in the food product with the metals of the can, are the principal causss of swelling,
High sumimer temperatures and high altitudes may abso increase the degree of swelling. Some microorganisms that grow in canned
foods, however, do not produce gas and therefore cause no abnormal eppearance of the can; nevertheless, they cause spoiiage of the
product,

Spoilage is usually caused by growth of microarganisms following leakage or underprocessing. Leakage occurs from can defects,
punctures, or rough handling. Contaminated cooling water sometimes leaks to the interior through pinholes or poor seams end
intreduces bacteria that cause spoilage. A vizble mixed microflors of bacterial rods and cocei is indicative of leakage, which may usually
be confirmed by can examination. Underprocessing may be caused by undercooking; retort operations thaf are faulty because of
inaccurate or improperly functioning thermometers, gauges, of controls; excessive contamination of the product for which normally
adequate processes sre insuilicient; changes in formulstion or handling of the product that result in s more viscous product or tighter
packing in the container, with consequent lengthening of the heat penetration tims; or, sometimes, accidental bypassing of the retort
opetation altogether. When the can contains a spoiled product snd no visble microorganisms, spoilage may have occurred before
processing or the microorganisms causing the spoilage may have dicd during storage.

Underprovessed and leaking cans are of major concern and both pose potential health hazards, However, before a decisions can be made
regarding the potential health hazard of & lowacid canned food, certain basic information is necessury. Naturally, if Clostridium
botulimen (spores, toxdn, or both) is found, the hazard is obvious. Intact cans that contain only mesophilic, Grame-positive,
sporeforming rods should be considered underprovessed, unless proved otherwise. Tt must be deternined that the can is intaot
{commercially acceptable scams and no microleaks) and that other factors that may lead 1o underprocessing, such as drained weight and

product formulation, have been evaluated.
The prefesred type of tool for can confent examination is & bacteriological can opener consisting of s puncturing device st the end of a

metal rod mounted with a sliding triangular tlade that is heid in place by a set sorew. The sdvantage over other types of openers is that
i does no damage 1o the double seam and therefore will not interfere with subsequent seam examination of the can.

Table 1. Useful descriptive terms for canned food analysis.

Exterior can condition Internal £an condition
leaker noemal
dented pecling
rusted slight, moderate of severs elching
buckled slight, moderstc or severe bleckening
pancied slight, moderais or severe rusting
bulge mechanical damage

http/iwewew ofsan. fda gov/i~cbam/bam-2Ta himl 04/05/2001
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Micro-lesk test Product odor Product Ngeer
pecker seam putrid cloody
side panel scidic dhenr
side sesmy butyric foreign
cut code metallic frothy
pinhole sour

checay

fermented

musty

. Ewest -

- e - fecal -~ .
sulfur
off-odoe
Solid product Liguld product Pigmest
sloudy darkened stimy

softened clear light finid
curdled foreign changed Yisoous
uncocked frothy ropy
overcooked

Fiat - a can with both ends concave; it remaing in this condition even whea the can is brought deown sharply
ont its end on a salid, flat surfiace.

Flipper - 2 can that noemally appears fist, when brought down sharply on its end on » st surface, one end
flips out, When pressure is applied o this end, it flips in sgein and the can sppoars Gat.

Springer - a can with onc end permanently tulged. When sufficient peessure is applicd to this end, it will
ftip in, but the other end will flip out.

Soft swell - 2 can bulged st both cads, but not o tightly thet the eads cannot be pushed in somewhat with
thamb preasure.

Hurd swell - & can bolged at both ends, and 3o fightly that oo indentation can be made with thumb prossurs:.
A hard swell will generally "buckie” before the can bursiz. Bursting usaally occurs af the double seam over
the: side seam lap, or in the middle of the side scam.

The number of cans cxamined bactericlogically should be arge caough to give relisbie results. When the csase of spollage i closr-cat,
caltoring 4-6 cans may be adeguats, but in some cxses it may be noocssary to cultare 10-50 cans before the cease of spoilege can be
determined. On special occasions these procodures may not yicld all the required inforraation, sid additional teats most be devised
collect the nocessary duis. Unspoiled cans mexy be sxosmined bacteriologically to determine the presonoe of viablc but donment
cegenizms. The procedure is the same ax that used for spoiled foods except that the number of cana exemined snd the questity of

maiorial subcoltured meust be increased.
A, Bquipmend xnd msterials

. Incubstors, thormoststically controlied at 30, 35, and 55°C
pii meter, potentiomeicer
. Microscope, slides, and coversiips
. Can opener, bacterioiogical can opener, snd can punch, ail sierile
. Petri dishes, sieriic
ﬁﬂﬂaﬂ&
A ootion-plageed, sterile
pipets, cotton-plugged (8 mm tubing), sterike
X %wmﬂmhﬁdﬁwu&*ﬂuxmmmk
. Indedible ink marking pen
. Dismond point pen for marking eans
. Examination pans (Pyrex or enzmel baking pens)

B. Modis and reagealy

Bromcresol purple (BCP) dextrose broth (M27)

Chopped Ever brotl: {M38) or cookod mest medium (CMM) (MA2)
Malt extract broth (M94)

Liver-veal agar (without egg yolk) (LVA) (M33)

Axid broth (048}

Hutrient sgar (NA) (M112)

Miethykerss blue stain (R45), crystal vioket {R16), or Gram stein (R32)
Sshourmixls dextrose agar {SAB) (M133)

4% lodine in 70% ethanel (R18)

C. Can peeparation

i ek
B 500 00 O i b

NP0 0N L e 1 Y e

hittp/forwrw ofsan fda gov/-cbamvban-2 s html 0420572001
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Remuove labels. With marking pen, transfer subnumbers to side of can o aid in correlating findings with code. Mark labels so
that they may be replaced in their original position on the can to help jocate defects indicated by siaing on Jabel. Separate all
cans by code numbers and record size of container, code, produst, condition, svidenes of leakage, pinholes or rusting, dents,
buckling or other abnormality, and il identifying marks on label. Classify each can according o the descriptive terma in Table
1. Before observing cans for classification, make sure cans are st room femperature,

D. Exsmination of can end contents
B Classification of cans. NOTE: Cans must be st room temperature for ciussification,
1. Sampling can contents

Swollen cans. Inmediately analyze springers, swells, and & representative number (at least &, if available) of
flat and flipper cans, Retain examples of each, if available, when reserve portion must be heid. Place
remaining flat and flipper cans {excluding those held in reserve) in incubator at 35°C. Examine at frequent
intervals for 14 days. When abnormal ean or ong becoming increasingly swollen is found, maks note of it,
‘When can becomes a hard swell or when swelling no longer progresses, culture sampled contents, examine
for preformed toxin of C. botufinum if microscopic examination shows typical C. bosudinun organisms or
Gram-positive rods, and perform remaining steps of canned food examination.

a.

b, Flat and flipper cans. Place cans {excluding those held in reserve) in incubator at 35°C. Observe cans for
progressive swelling at frequent intervals for 14 days. When swelling ocours, follow directions in ke, sbove,
Alter 14 days remove flat and flipper cans from incubator and test at leest 6, if available. (It is not necessary o
analyze alf normel cans.) Do not incubste cang at temperatures above 35°C, After incubation, bring cans back

to room temperature befors classifying them.

2. Opening the can. Open ¢ap in an environment that is as aseptic as posaible. Use of vertical laminar flow hood is
reoommended,

Hard swells, soft swells, and springers. Chili hard swells in refrigemior before opening. Serub entire
unendded end and adjacent sides of can using abrasive cleanser, cobd water, and 2 brush, steel weol, or
abragive pad. Rinse and dry with clean sierile towel. Sanitize can end fo be opened with 4% iodine in 0%
ethano! for 30 min and wipe off with sterile towel. DO NGT FLAME. Badly swollen cans may spray outa
portion of the contents, which may be toxic. Take some precaution to guard against this hszard, ¢.g., cover
can with sterile towel] or invert sterile funnel over can. Sterilize can opener by flaming until it is almost red, or
use separate presterilized can openers, one for ¢ach can. At the time a swollen can is punctured, test for
headspace gas, using & qualitative fest or the gasliquid chromatography method described below. Fora
qualitative test, hold mouth of sterile test tube at puncture site o capture some escaping gas, or use can-
puncturing press to capture some escaping gas in 2 syringe. Flip mouth of tube to flame of Bunsen bumer. A
shight explosion indicates presence of hydrogen. Immediately tumn tube upright and povr in a smsll amount of
lime water. A white precipitate indicates presence of CO,,. Make opening in sterilized end of cun large

enough 1o perinit removal of sample.

b. Flipper and flat cans. Scrub entire uncoded ond and adjacent sides of can using abrasive cleanser, warm
water, and s brush, steel wool, or shrasive pad. Rinse and dry with clean storile towel. Gently shake cans 1o
mix coniznis before sanitizing. Flood end of can with icdine-ethanol solution and let stand at Jeast 15 min.
Wipe off indine mixture with clean sterile towel. Ensure sterifity of can end by flaming with burner in 2 hood
unti] iodine-ethanol solution is burned off, end of can becomes discolored from flame, and heat causes metal
to expand. Be carefisl not to inhale iodine fismes while buming off can end. Sterilize can opener by flaming
until # is almost red, or use separate presterilized can openers for each can. Make opening in sterilized end of

oan Jarge enough 1o permit removal of sample,

3. Removal of material for testing. Remove large enough portions from center of can to inoeulate required culture
media. Use sterile pipets, cither regular or wide-mouthed. Transfer solid pieces with sterile sputulss or other sterile
devices. Alweys use safety devices for pipetting. After removal of inoculs, aseptically tranafer at keast 30 mi or, if less
is available, #ll remaining cortents of cans to sterile closed containers, and refrigerate at sbout 4°C, Use this material
for repeat examination if needed and for possible toxicity tests. This is the reserve sample. Unless circumsiznces
dictate otherwise, analyze normal cans submitted with sample organoleptically and physicelly (see 5-b, below),
including pH determination and seam toardown and ovelustion. Simply and compleicly describe product appesrance,
sonzistency, and odor om worksheet. I analyst is not familiar with decomposition odors of canned food, another
analyst, preferably one familiar with decomposition odors, should confirm this organcleptic evaluation, In describing
the product in the can, include such things as Jow liquid level {state how jow), evidenoe of compaction, if apparent,
and any other characteristics that do not appesr normal. Describe internal and extornal condition of can, including

evidence of leakage, ctohing, corvosion, ete.

4. Physical examinstion. Perform net weight determinetions on & represeniative number of cans sxamined (norma] and

hitpzferww. cfsan fdagovi-cbam/bam-21a.bim! 04/05/2001
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sbnocoal). Determine drained weight, vacuum, and headspace on 2 represenixtive aumber of nocmak-apposting and
sbunormal cans {1 Examine metal conteines integrity of a representative oumbcer of aormal cans and oll sbaoresel
cans that s not too badly buckied for this purpose (see Chapter 22), CAUTION: Always use carc when hancing the
product, even apparently normal cans, because botulinat taxin may be present,

Cultorsi exsmination of low-ackd food (pH grester tham 4.6). If there is snry question as o product pi raoge,

determine pH of » representative number of normal cans before procoeding. From each conteiner, inooulsie 4 tubes of

chopped Hver broth or cooked mest medium previously hested to 100°C (boiling) sod rapidy cooled 40 roum

temperature; also inoculaie 4 tubes of bromeresol purple dextrose broth. mmmwﬂwﬂd‘m
WwWW«IQ;&MWW&mTM&‘ S

Table 2. Incubsiion times for various media for examination of low acid foods (pH > 4.5).

Medimn No. of tabes Temp. (%) Thwe of lncubetion ()
Chopped tiver (cooked mest} 2 35 96-120
Chopped liver {cooked mest) 2 55 2472
Bromeresol purplc dextrome broth 2 55 A48
Bromeresol purple dexdroae broth 2 as 9%6-120

After culturing snd removing reserve aample, st material from cans {other than those classified as fist) for preformed
soains of C. botslinsem when appeoptiase, as described in Chapler 17,

s Microscopic exmnination. Prepare direct smears fiom conteuts of ‘osch can sfier ouliwing. Dry, fix, sd
stain with methylcne blue, crystal violet, or Gram stein. H product is oily, add xylene & s werm, foed fil,
umng & dropper; rinse and stain, I product washes off slide during preperation, exsming conients ss 'wel
mous o hanging drop, or prepere suspension of test meaterial in drop of chiopped liver broth before drying.
Check liver broth before usc & be sure no bacteria are present to contribute & the smeer. Exsmine under
microscope; record types of bacleris seen and estimate total niznber per ekl

b, Physical and organoleptic examination of can contents. Afier removing reserve senple frons can,
determine pH of remainder, uting pH meter. DO NOT USE pH PAPER. Pour contents of cans inio
cxamination pens, Examine for odor, color, consistoncy, textere, snd oversll guality. DO NOT TASTR
THE PRODUCT. Examine can Ening for blsckening, detinning, snd pitting.

Table 3. Scherstic dingram of culture procedure: for lowe-acid canned foods

%??amdl Sukcliare Pum cfhurs Crwracterioalion
Lvam ot SO e Gy 2
/m == % \;cn,m
Ci o BCP :
\mm_ o vt Omatain
g TS
by o
—————
LVA NN gondh shrik Gram sisin
& \mm

— e W e bkl Manke . S W S AR . . TP SOV WO T T, Sp—— =

* LVA, liver-veal sgr, NA, nudrient sgar. CMM, cooknd meat modivm; BCP, bromeresal parple dextrose broth.

tettp:ffowrww.cfuan fids gov/-ebam/bam-21s him!
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Table 4. Incubeation of acid broth and malt extract broth used for acid foods (pH 4.6)

Mediuwm No. of tubes Temp. (°C) Time of incubaticn (h)

Acid broth 2 55 a8 | .
Acid broth - 2 . 30 . 06 e ‘
Melt exatract broth 2 30 9%

Table §. Pure cubture scheme for acid foods (pH 4.8).

Criginal Mecia Subuttum Pure cultue hor seterizmiion
NA Sap mi slart et R ST
aseobic adl
30 Add breth

/ Malt extrect krob:
1140 NA, SAB

Acid brath amaseotic 30°C

Mok etractbeoth
HA, SAB gush _ Addbrdh Gram stan,_ NA, S4B

\ areeric Wiatt axdrect kroth aerdoic 30°C
Kt 3¢
Sivukic ol Ao —- Creer; Siein
/ 55°C —* Acdkrdh ~a
anzerckic, $5°C

AGOBIER e e e o e o o o e e i o e o e i e i e

58
MA
armerchic gosl A broth Gram gain

= 55 NA
amrcbic, 55°C

B NA, nutrisnt agar;, SAB, Ssbouraud's dextrose agar.

E. Cultural findings in cooked meat medium (CMM) and bromoresol purple dextrose broth (BCP)

Check incubated medinm for growth st frequent intervals up to maximum time of incubation (Table 2). If there is no growth
in either medium, report and discard. At time growth is notod streak 2 plates of liver-veal agar (without egg yolk) or nutrient
agar from each positive tube. Incubate one plate aerobically and one aneerobically, as in schematio diagram (Table 33,
Reincubate CMM at 35°C for maximum of § days for use in futore toxin studies, Pick representatives of all morghologically
different types of colonies into CMM wnd mcubate for spproprisic time, 1.2., when growth is sufficicnt for subcutture, Dispel
oxygenﬁ'omcmbmﬂlsmieumifoumbcshnnctﬁvmthosewbcusedform After obtaining pure isolates,

store cultures to maintein viability.

1. If mixed microfiors is found oply in BCP, report morphological types. If rods are included among mived microflora
in CMM, test CMM for toxin, as deseribed in Chapter 17. i Gram-positive or Gram-varisble rods typical of cither
Bacillus or Clostridivm organisms are found in the absence of other morphologioal types, scarch to detennine
whiether spores are present. In some cases, old vegetative cells may appear to be Gram-negative and should be treated
85 if they are Gram-positive. Test culture for toxin according to Chapter 17.

hitp:/fwww ofsan.fda gov/-ebam/bam-21a htm! 04/45/2001
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Tuble & Chassification of food products sccording to scidity

Low scid--pH greater than 4.6 Acid pH 4.6 and below
Mosts Tomators
Seafoods Pears
Milk Pincapplc
<= ~-Soups . . Ssuerkeaor - . . o
Vigetables R ) ’ - T - Pickles ’ -
Asparagus
Beets Beries
Pumpkin
Green beans Citrus
Lima beans Rbuberb

Table 7. Spoliage microorgenisms that canse high and low acidity in varions vegetebles and fraits

Spoliage type PH groups Exsmples
Thermopbilic

Flat-sour 253 Corn, peas

o aik {x) >4.8 Spinach, com

Sulfide spoilage™ >53 Com, poss

Mesophilic '

Putrefactive anacrobes(® 4.8 Com, sspetagus

Butyric anacrobes >40 Tomatocs, peas

Aciduric fist-eour™® 242 Tomato juice

Lactobacill 4.53.7 Fruits

Yeushs =37 Fruits

Maoids <37 Fruity

http:froewew.cfsan. filngovi-obervben:-2 1a. himl 04N572001
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T age manifestations in acid products —
Bacillus thermoacidurans (flat, sour tomato MW
juice) ) [Product_|[SightpF chunge, offodor ]|

Butyric anasrobes (tomatoes and lomato juice)

MNonsporeformers {mostly lactic types) 1 Canewelle... Usually burst, butowelling may B¢

-

b —
SRR TT—rr

Table 19, Laborutory dia: of bacterial spoils

[ o Underprocessed [leokage |

Flat or swelled, seams generally normal Swelled; may show normat
Product Islnppy or fermented gFmthy fermentation; visoous
b ik CAIAIIC

Micreseopic andjiCultures show sporeforming rods only Mixed cultures, generally rods
cuftars! and coced; only at usual
_ _ peratures

CGrowih at 35 and/or 55°C, May be characteristic on
gpecial growth media, ¢.g., acid agar for tomsto juice.

product misses retort completely, rods, cocciyeast
combination of these wa serd.

: acid products, diagnosis may be less clearly defined;
Jpimilar organisms may be involved in
understenilizstion and Jes je.
‘Leuimgemybcduemtmm&fwtsbulmo&mm,smhum&mimﬁmdmﬁjmma
rough handling, ¢.g., can unscramblers, rough con systom,
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2. Hno toxin is present, send pure cultures for evaluation of hest resistance to Cincinnati Distriet Office, FDA, 1141

Central Parkway, Cincinnati, OH 45202, if cultures meet the following criteria;

» Cultures come from intact cans that are frec of leaks and have commercially acceptable seams. {Can scams of
bath ends of can must be measurcd; visual examination alone is not sufficient.}

» Two or more tubes are positive and contain similar morphological types.

Exsmination of acid foods (pH 4.6 and below} by cultivation. From each can, inoculate 4 tubes of acid broth and
2 tubes of malt extract broth with 1.2 mi or 1-2 g of product, using the same procedures as for low-acid foods, and
incubate as in Teble 4. Recond presence or absence of growth in cach tube, and from thoss that show evidence of
growth, meke smears and sfain, Report types of organisms seen, Pure cultures meay be isolated as shown in Table 5.

F.  Interpretation of results {see Tables 5-11)

1.

httpffwww ofsan. ids.gov/~ebam/bam-21a. htmi

The presence of only sporeforming bacteris, which grow at 35°C, in cang with satisfactory scame and no microlesks
indicates underprocessing if their heat resisiance is equal to or less than that of C, bosulinum. Spoilage by thermophilic
anacrobes such as C. thermobutylicum may be indicated by gas in cooked meat af 55°C and a cheesy odor. Spoilage
by C. botulinum, C. sporogenes, o1 C. perfringens may be indicated in cooked meat st 35°C by gas and a putrid odor,
rods, spores, and clostridial forms may be seen on microscopic examination. Always test supernatants of such cultuses
forbonﬂmdmmm:fncwmwfmadmthcmwwsdf since viable botulinal spores in canned foods
indicate a potential public heaith hazard, requiring recall of el cans bearing the samne code. Spoilage by mesophilic
organism such as Bacillus thermoacidurans or B. coagulans and/or thermophilic organiams such as B,
stearathermophiluz, which sre flat-sour fypes, may be indicsted by acid production in BCP tubes at 35 and/or 55°C in
high-acid or low-acid canned foods. No definitive conclusions may be drawn from inspection of cultures in broth if the
food produced an initial turhidity on inoculation. Presence of sbsence of growth in this case must be determined by

subculturing.

Spoilage in acid products is usually caused by nonsporeforming inctobacilli snd veasts, Cans of spoiled tomatoss and
tomsto juice remain flat but the products heve an off-odor, with o without lowered pH, due to serobic, mesophilic,
and thermophilic sporeformers. Spoilage of this type is an exception fo the general rule that products below pH 4.6 are
immune to spoilage by sporeformers. Many canned foods sontain thermophiles which do not grow under notmal
storage conditions, but which grow end cause spoilage when the product is subjected to elevated temperatures {50-55°
C). B, thermoacidurans and B, siearothermophilus are thermophiles responsible for flat-sour decomposition in acid
and low-acid foods, respectively, Incubation at 55°C will not cause & change in the appesrance of the can, but the
product has an off-odor with or without a lowered pH. Spoilage encountered in products such as tomatoes, pears, figs,
and pineapples is occasionally caused by C, pastasrianum, 8 sporeforming anaerobe which produces gas and & butyric
scid odor. C, thermosaccolyticum is a thermophilic anserobe which causes swelling of the can and s cheesy odor of
the product. Cans which bypass the retort without heat proceising usnally are contaminated with nonsporeformers as
well as sporeformers, & spoilage characteristic similar to that resulting from leskage,

A mixed microflors of viabie bacterial rods and cocci ususlly indicates leakage. Can examination may not substantiate
the becteriological findings, but Ieaksge at some time in the past must be presumed. Alternatively, the cans may have
miuedthcmmmm,mmcﬁcmahiﬁzmwofswdlsmidﬂmbemwd. .

A mixed microflora in the product, as showa by divect smear, in which there sre large numbers of basterie visible but
no growth in the cultures, may indicate precanning spoilage. This results from bacterisl growth in the product before
canning. The product may be abnormal in pH, odor, and appearance,

If no evidence of microbial growth can be found in swelicd cans, the swelling may be due to development of hydrogen
by chemical action of contents on container interiors. The proportion of hydrogen varies with the length and condition
of storage. Thermophilic anacrobes produce gas, and since cells disintegrate rapidly after growth, it iz possible to
confuse thermophilic spoilage with hydrogen swells. Chernical breakdown of the product may result in evolution of
carbon dioxide. This is particulerly true of concentrated products containing sugar and some acid, such as tomato

04/05/2001
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pasic, molaxses, mincemeats, and highly sugared fruitse. The reaction i acorderviod st elevated temperataves.

6. Any organisms isolated from normal eans that have obvious yacoum and nonval product but no organisms in the
direct smear should be suspocted s being 2 laborstory contaminant. To confirm, sseptically inoculeic growing
orgatisen into another normal can, sokder the hole closed, and incubuie 14 deys st 35°C. H any swelling of containes
of proddict changes ocour, the organism was probebly not in the: original sumpie. If can remains fist, open it aseptically
and subculture a8 previously described, I x culture of the same organism is recovered and the product i normsal,
consider the product commercially sterile since the organism does not grow under noxal conditions of stocage snd

e e s

N s . by%

Nitrogen, the principal gxs normally present in canned foods during storage, is associated with lesser quentitios of carbon dicxide and
mem&muum&muumwwmmmmm

head N .
(2}. Use of the gas chromatograph for analyzing beadspace gases of sbnorol cstined foods hae climineted the possibility of Esteo-
negative tests for different gases. Jt has abao sllowed the analyst i deterniene the poroentage of oach g presced, 50 wwticr what e
mixture is. By knowing thesc percentages, the snalyst can be alerted to possibie can deterionstion peoblems or bacterinl spoilege. A sapid
gas-liquid chromatographic procedure is presenied hiere for the determination of carbon dioxide, hyndrogen, oxygen, nitrogen, snd

trpdrogen sulfide from the headspace of abnormial canned foods.

The analysis xz&szmmmmmnmmwamwmm
shicroorgenisms in 256 cans (3). Analysix of this duta showed that greater then 10 paroent carboa dioxide in the headspaoe gas was
indicative of microbisl growth. Although grester than 10 percent carbon diaxide is found in » contsiner, long periods of siorage: st
normal temperaturcs can result in sutosteritizstion and absence of viable microorganisms. Carbon dicodde my be produced in sufficient
quantities to swell the container. Sinmge ut clevated temperatures acceicreies this action. Hydrogen can be peoduced in cans when the

food comtents react chemically with the metal of the scam (3).
A Equipment and matcrials

1. Fsher Moddl 1200 Gas Pastitioner, with dua] thermal conductivity oclls and doad in-tioe columns. Columa No. 1 is 6-
W2hx wmmmmwmmw’“mmmu 11 Bx 16 iwh,
aluminom packed, with 60.80 meosh molocular sieve 13X (Fig. 1)

NOTE: Other gss chromsiograph instrements equipped with the appropriske colomns, carrier gas, defoctor and
recorder or integrador msy siso be suitable for this snalysis.

Operating conditioas: column temperaturs, 75°C; sttonostion, 64/256; carrier gaa, argon, with in-iet preasure of 40
puig; flow neie, 26 mi/min through gas partitioner and § mi/min fhrough fush line; bridge current, 125 mA; colam
mode, 1 & 2; femperstuse mode, colury; injockor terapendore, off.

mm«mmwawmwmmmmwmmm
msy lead io damaged flismenty in detector snd exocssive scevmuletion of mokstore on colurms doe & bypessing e
sampic drying tube. To avoid this, make all injections in the sample it port. To avoid cross-contaminetion, instell &
flush line off the main argon Ene (Fig. 2), and flush sample loop betweon injoctions.

2, Weﬁtm,wﬁﬂmhm#wmdimﬁ,lm

3. Can punctiring press (Fig. 3)

4,  Swxilc stainioms steel gas piercers (Fig. 4)

5. Minduiuree inest vabve, with 3-way stopoock sod fionale luoron Jeft side (Popper & Soay, Joc., 300 Denton Ave., Now
Hyde Park, NY 11040}, or equivalent (Fig. 5)

n volume control (Fig. 6). Syrioges uay

6. Plastic disposable 10-50 ml syringes, with restraining sttachment for muxir
be reused,

7. Oaschrorsstograph sad caps, for capping syringes (Allech Associaw, Inc., 202 Campeas Drive, Arlingion Heights, 11
60004), or equivalent (Fig. 6}

8%, Beaker, 1 Hicr, gisss or metal

hittp:/forare.cisan e govi-cbeny/bam-2 Lahtm! GAA2001
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9. Plastic gas tubing, 3 ft x 1/8 inch id, for exhaust tubing

1}, Soap solution, for detecting gas leaks ("SNOOP" Nuclear Products Co., 13635 Saranac Road, Cleveland, OH 44110),
or equivalent

11.  Smull pinch clamp, to weigh down exhaust fubing in beaker
12.  Nupro Vaive, flow-gegulsting valve for flush line. 1/8 inch, Angle Pattern Brass (Alltech), or eauivalent (Fig. 2)__

13. Silicone rubber tubing, searless, red, autoclavable, 1/8 inch bore x 3/16 inch wall thickness (Arthur H. Thomas Co.,
Vine St. at 3rd, Philadelphiz, P'A), or equivalent

i

Calibration of gas chrommtogreph

Calibration gases of known propertions are commercially available. Construct calibration curves from analysis of pure gases
and at least 2.3 different perceniage mixtures of gases. Plot linear graph of various known concentrations of each gas as peak

height (mm) ve peroent gas (Fig. 7).
Preparstion of materiale

Prepare gas collection apparafus as fHustrated in Fige. 8 and 9. Adjust height of gas colleotion apparatus to height of can to be
examined. Attach male terminal of miniature vaive to femmle Luer.Lok terminal mounted on top of brags block on can-
puncturing press. Attach one end of gas exhaust tubing to female terminsl of miniature valve, Attach small pinch clamp to
other end of gas sxhaust tubing and place in beaker partially Glled with waler, Attach disposable syringe o other fomale Luer-
1ok terminsl! on miniature valve. Turn 2-wsy plug o that gas entering from piercer will flow toward disposable syringe. Place
sterile gas piercer in position on male terminal mounted on bottor: of brags block on can-puncturing press.

Collection of headspace gas

Place can under gas pross (cans {0 be cultured should first be clesned and sterilized). Lower handle until gss pisrocr punctures
can and seals. Hold in position until adequate volume of gas has been collected {minimmum of 5 ml); then tum 2-way plug to
reiease exeess gas through exhaust tubing. Release handie, remuove syringe, snd cap immediately. Tdenfify syringe

appropriately.
Injection of gas into gas chromatograph

Turn on gas chromatograph and recorder, Led stabilize for about 2 h. Make sure flush line is aitached and gas sampling valve is
open to aliow flushing of sample loop. Tum on chart drive on recorder. Remove flush Ene, uncap, and immediately attach
syringe {o Sample-In Injoction Port. Inject 510 ml of gas and immediately close gas sempling valve. Remove syringe and cap.
Resttach flush line onto Sample-In Port and open gas sample valve to sllow flushing of system before next injoction. Observe
chromatogram &nd swiich sttenuation from 64 o 256 after carbon dioxide peak has been recorded and refurned back to buse
tine. This allows hydrogen peak to be retained on seale. Afier lydrogen pesk retums to bese line, switch attenuation back to
64. After instrizment has separated gases (about 6 min), determine retention fime and peek height for each gas recovered from
unknown sample and percent determined from standard graph by comparing retention times and peak heights with known
gases, usually associated with headspace gases from abnormal canned food products. Mount chromstogram on mounting
paper and identify properly as in Fig. 10. For cach sample examined, inject control gases for each type of headspace gas
recovered.

N
-

FISHER TAS PARTTTIONER MODEL

04/05/2001



FDA/CFSAN BAM - Examination of Canned Foods Page 120117

- h Figure 1. Fisher Mol 1200 gas partitioner. o L -,,,,_.-,,...,.m.:..:..“ .
™E
i} |
[ Ty
T

e FaBXIELE TRFEDN L8 PUBTI.

hitipv/fwww.ofsan fda.govi-chen/bem-2 1« htmi 8400572001



e — M

FRA/CKSAR BAM - Exammabon of Canned Foods Page 13 of 17

Figure 3. Can puncturing press,

=

-

Figure 4, Stainless steel gas piercer.
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Figure 3. Miwiature inert valve.

Gan  Chrematogrsph End Cap

i i o
b 4 » .

Figure 6, Plastic disposable syringe with restraining attachment,

bitp:trwarw.ofsan. fds. gov/i~ebam/bam-2 1a.ktml 04/05/2001
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Figure 7, Calibration graph for gas chromaiography of headspace gas, using pure and wnlnows mixowes.

http:/roreew cfnan. fda.gov/i-cham/Mbem-2 1 5. htmi OA0S2001



Page 150f 17

FDA/CFSAN BAM - Examination of Canned Foods

\\mmge

Miniaturs
Vhlve
¢-§-‘.F:—_-_? Ixhanst Line )
L
3rzsp Block £TETEED Gas Pierces

Figure 9. Gas collection apparatus (detail).
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Figwre 10. Gas ciwomaiograph of headspace gas.
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The design of the Harris Universal Exhauster and - pusharbarstuukeupspm'ﬂwmﬁmimdm B
its unique conveyor system, the Harris “Walking . at once and travels safely, without banging, jm-
Beam” incorporstes three savings formerly unheard | ming or damage to the product.
ofinpfmingeqﬁipm&t;uvingsiumninmnce :

and operating costs; savings in floor space. Your
plant and processing engineers will be quick to see

¢ the sdvam : N ;
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nited M“‘mﬂs omn?‘a Lt Steommantfold . . W e o W T e e e
r. " _ be happy to show farther, howyoumpmﬁtfm . Avtomotie londing Conveyor & -0 . ot . Wics bt
v;:'f TR y Avtomatic Dischorge Convayor L I T B Wire bels
this equipment. In your inquiry, state mfamrw{ Iubdawidthe « & o 2 . e et okt 470,48 ond B
] _ : Prafdelengihs . o . . . e e el v v o« Asrequied
Mf’mm‘ tme. . . s Outsidewidths + « o v & uea oy deaide phe 27
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m'm Walkzqg Beam” Coaveyor System - | Gresse poladl .« .+ + o+ o « = MNoneln procesing orec

used on the Harris Exhauster loxds the equipment.. Urobleored o . v 0 o s 0 e w0 . 100%
L mmm&tm”hwhqm«

o to 10027, of the processing area—and keeps ¢ ] . materioly; Le, mified sieal, tolotes, bewis o
foaded. There are no pulleys, chains, guides or - Special snits can be supplied bo yomr specifications
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STEAM & WATER EXHAUST BOK
Dwg, PHPL-4913

The schematic drawing illustrates geners]l construction of & continuous
feed and discharge steasm and water exhaust box for foods in glass Jars,
The basic illustrations are listed as follows:

1),

2).

3}¢

4).

5)»

€).

Side view: A drawing showing edjustsble legs and cross sup-
ports, metal plate sides, resoveblie covers supperted in 2
wvater sea) trough, a woven wire mesh belt, a water pan under
the belt, between the sides snd Infeed and discharge belt
pitlleys, & steam oxhaust vent stack, and 2 vaz*i»xpwé notor
drive, _

Entrance end o tiony A drawing showing enclossd infeed cone
veyor, look-in hinged gates semi water tight and vent staek,
This end 15 to be enclosed as tight as possible to prevent steam
vapor escape into the packing room ares and to take grestest ad.
vantage of the steswm heating featurs provided,

Suga_n A=At A drawing shewing a side viev of the mesh belt wear
strips, the water psn, the steae infesd manifold, the pipe coupling
for draining water, and the pipe coupling for overflow water,

Chain % ﬁg_ E A drawing showing steel wear strips alter-
mately spaced svery three fest, The spacing as shown provides for
uniform heat distribution up throeugh the belt as well as for uniform
mesh belt wear,

A drmwing showing the steam dischurge headers

) e onds he spasing and steam supply pipes should be
cmmzzy sptm :n a5 to provide an squnl amount of steam pressurs
at the eads as wall as at the infasd positions, Stean valves and
pressure regulators should be provided for uniform distribution and
heating throughout the entire surface sres,

The water level in the pan should be approximately two inches below
the top of the mash belt with the steam headers one inch below the
water level, The stesm outlet holes nre directed horizontally amd
apaced opposits on thres iach centers as shown, for uniforw hesting,

¥ater sesli The section {ilustrates s method of providing = water
seal trough on the 3ides and spaced on thres foot centers horisom.
tally., The covers are removeble, except vhere the vent iz located,
and are shewn with approxisately s two degres slope in cross section
to earry steam condensate to the water sea] trough, This prevides »
constant watey seal and mininigzes the pessibility of drippage inte
the open containers passing through,



The langth and width as shown s 30* - 0" by 6 - 0", These disensions
are dotarnined by the production sapacity required and the desired ex-
haust tsmpersture of the product, Heating time can be determined by
lzboratory tast ir which the preduct with hot syrup is placed zpprexi-
nately 2" ovar hot water at low Javel in s depp pet, partially asrﬂ,
maintaining the water tempsrature st approximataly 206° F, to 208" F,
Product temperaturss should be checked at intervels until the desired
exhaust tewperaturs is veached,

The axhsust vent to stscephers may be frem sight ineches in dismeter to
twenty’ inches in dismeter, depending on the size of the sshaust bax and
the relstive humidity of the stmosphere,. It might be advissble, vhere
hunidity varies greatly, to install an oversize vemt pipe with a demper
or baffle which could be regulated to the existing conditiens,

The weven vire mesh delt sheuld be of sanill sneugh vire sad spating ts ferm
a stable carrying surface for the centasiners te be handled. Mamufucturers
of this material can provids this infermsation., The prefergpce of mterial,
galvanized irom or stainless stesl, will be an ecomomic factor, Stainless
stee! will out perform and outlast galvanized iron, sspecially wvhere pro-
ducts being precessed are high in ssid gcontent, The head pully sheuld be
rubber lined or rubber vulcanized te previde gosd belt traskiag and aliga~
went, A belt takeup should alse be provided since mesh belt will stretch
when novw, sowetimes te a peint where s short section mist be remeved to in-
sure s good pull, Bslt manufacturers can previds the inforsatiom for drive

and takeup spesificatiens,

L1 1

Standard chamnel shapes, angle irom, pipe, or rectangular tubing san be wsed
fax the basic framewerk constructisn, The side snd end bedy materisl san be
stee]l plate botwoen 710 gawge to #7 gauge thick, The removabls severs sheuld
be of lighter weight materisls appreximately #14 gauge stes] sxr slwmimmm,

Opspation:
ﬁtmm.pashpuhﬁndumﬁwﬁﬁhtmmm:mmn
smtil 205" « 208" F. water is reached, The soter powsr should met be turmed
on until the belt and wesr strips are moistensd with stesm vapurs, Opersting
the comveyor belt dry will have greater frictien than eperating wet and will
ssuse more belt and wenr strip wear, shortsmning their life. The wmater seal
trough should also e filled with water befere starting the operstiea,





