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A. INTRODUCTION

Establishing accredited food testing laboratories at Egypt’s ports is a comprehensive project that
deserves coordinated efforts at the administrative and technical levels. As | witnessed in
Dekheila and Cairo Airport, great progress has been made in setting up two of these laboratories,
but additional critical work remains to be completed. Accreditation of these labs will be a
tedious, costly, and time consuming task, but the reward is well worth it. | would like to caution,
however, that accreditation alone does not guarantee the success of these laboratories. The 1SO-
17025 document states that “Certification against 1SO standards does not of itself demonstrate
the competence of the laboratory to produce technically valid data and results.”

Success in these labs, in my judgment, hinges on three pivotal points:
1. Competent and well-trained analysts.
2. Functional and well-maintained modern facility.
3. Efficient management that plans intelligently and implements consistently.

Since my task is purely technical, most of the discussion in this report will be limited to the first
and second points just indicated. Some of the information in this report reflects my direct
observation while visiting GOEIC laboratories, or based on the knowledge gathered while
meeting with GOEIC officials and analysts.

B. MICROBIOLOGICAL TRAINING OF GOEIC ANALYSTS

Analysts in GOEIC labs should be continuously trained to carry out both standard and modern
analytical techniques. They should also be evaluated periodically for competency. Training of
GOEIC analysts can be accomplished as follows.

1. Local training. Immediate training needs may be covered locally with the help of
specialists from Egypt’s ministries of Agriculture and Health, and from academia. There
are training laboratories at the Ministry of Agriculture (e.g., Institute of Animal Health),
College of Veterinary Medicine of Cairo University (Department of Food Hygiene), and
others. Although these facilities are modest in capabilities, training at these locations may
help a newly-employed analyst gets some exposure to analytical techniques and lab
environments. Training labs in Egypt, as far as | can tell, are primarily contract analytical
labs and the training is only a secondary mission. Trainees are asked to join analysis in
progress and lean techniques as executed by the lab analysts. There is no substitute for
hands-on uniform training, where all students execute similar tasks and compare results.
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2. Advanced training abroad. GOEIC analysts may receive training in workshops held
frequently by expert microbiologists in the United States. For example, “Rapid methods
and automation in microbiology” at Kansas State University
{http://www.dce.ksu.edu/dce/cl/microbiology/2004/}, and “Current concepts in
foodborne pathogens and rapid and automated methods in food microbiology” at the
University of Wisconsin-River Falls {http://www.uwrf.edu/food-
science/foodmicrosymposium/welcome.html} are workshops that may help GOEIC
analysts update their knowledge on food microbiology and make them aware of modern
analytical techniques. Because of cost issues, participants gain only limited hands-on
experience when they participate in these workshops. A plan is in place to start an
“Industrial food microbiology workshop” at the Ohio State University; this may develop
as a viable alternative to the previously-listed workshops.

3. Establish a microbiology training center for GOEIC analysts. Since GOEIC plans to
establish five to six food microbiology laboratories, | estimate that 50 analysts (at least)
eventually will work in these labs. This number of analysts represents a critical mass that
warrants establishing a training facility in a central location. Trainees in such a facility
should spend al least 50% of the time with hands-on training. Training that is based on
lecturing only, or that relying on observing others run the experiments is not sufficient.
Trainers could local or invited from abroad.

C. SETTING-UP GOEIC FOOD MICROBIOLOGY FACILITY

An ideal food microbiology facility provides (i) a comfortable and safe work environment, and
(i) state-of-the-art equipment. A sustainability plan should be in place to ensure the continuity in
facility’s functionality and support. The following discussion focuses on the space (environment)
and the equipment components.

Optimum GOEIC Food Microbiology Facility

An optimum food microbiology facility, that meets GOEIC needs, would include a complex
of four rooms that carry out the following functions: (1) food sample preparation, (2)
microbiological media preparation, (3) microbiological analysis, and (4) cleaning and waste
disposal. Schematics of the proposed facility are shown in figures 1 and 2.

General considerations for setting up the food microbiology facility:

1. Electric power: The facility should be supplied with both 220 and 380 volts. Some
equipment, such as autoclaves and ultra-freezers, need the higher voltage. In additional to
the municipal electricity, the facility should be supplied with an alternative electric
source from a gas-powered generator. Uninterruptible power supply (UPS) unit should be
available to power critical equipment and operations, in case of a black-out.

2. Separate air-handling system. Since the food microbiology facility involves work on
human pathogens, a separate air-handling system for this area is preferred. This ensures
that recirculation of the lab air to spaces outside of the lab is avoided. Additionally, it is
preferable that the air circulating in the microbiology facility is HEPA-filtered, and the
whole area is maintained under a slight negative pressure, relative to the rest of the
building.
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A separate exit for waste removal maintains cleanliness in the labs and minimizes cross-
contamination. Ideally, this exit leads to a separate loading dock, so that incoming client
samples and received supplies do not intermingle with waste on the same loading dock.

The design should ensure easy access of personnel to their offices, which are physically
separated from the labs. Drinking, eating, and smoking are forbidden in all laboratories.

The facility should have lockable doors, and access should be limited only to authorized
personnel.

The lab is designed so that work flow prevents sample contamination with growth from
incubated plates or enrichments.

GOEIC-specific considerations:

The following laboratory design and functionality considerations are based on my
understanding of GOEIC needs, and on my judgment of optimum operating conditions. The
proposed design represents the needs in each of the five ports.

1.

The microbiological facility, in each port, will have the capacity to analyze up to 5000
food samples annually. Therefore, for a 50-week work year and a 5-day work week, there
will be 20 samples analyzed daily.

A food sample, on average, is analyzed for three of the following “microbiological
quality” analyses: total count, coliform count, fecal coliform count, yeast and mold count,
aerobic and aerobic spore count, and Enterobacteriaceae count. The same food sample,
on average, is also analyzed for the presence of three of the following pathogens:
Clostridium perfringens, Escherichia coli O157:H7, Listeria monocytogenes, Salmonella
spp., Staphylococcus aureus, and Vibrio parahaemolyticus. The type of analysis carried
out depends of the nature of the food sample. For example, meat patties may be analyzed
for total count, coliform count, spore count, Escherichia coli O157:H7, Listeria
monocytogenes, and Salmonella spp., whereas a sample of seafood may be analyzed for
Enterobacteriaceae, fecal coliform, aerobic and aerobic spore count, Listeria
monocytogenes, Staphylococcus aureus, and Vibrio parahaemolyticus. It should be
cautioned, however, that for a given food, additional analyses may deem necessary,
depending on the Egyptian and international standards.

The facility is populated with eight analysts, a technician, and a dishwashing worker.

The bench space in the analytical lab is sufficient for 8 work-stations. Each station is
equipped with a Bunsen burner, a vortexer (variable speed mixer), an electric outlet and
a lab stool with a leg-room under the bench.

The analytical lab has two benches separated with shelves and a glass wall. One of these
benches will be used to run analyses indicative of food quality (e.g., total count and
coliform counts). The second bench will be restricted to pathogenic work (e.g., detection
of Salmonella).
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Laboratory Equipment Needs

The following is a description of the instrumental needs in the food microbiology facility.
Location of each instrument, within the food microbiology facility, is shown in Fig. 2. Detailed
information about the procurement of these instruments will be provided separately in a
spreadsheet prepared by Mr. Samir Hammad, with my input.

1.

Autoclaves (# 2). Electricity-powered autoclaves with a chamber having a 50-cm inner
diameter and a 60 or 75-cm height, will serve the microbiology facility. A good example
of these autoclaves is the Systec V-150 {http://www.systec-
lab.de/images/pdfs/v_serie_e.pdf}. An autoclave will be located in the media preparation
area, with its own vented enclose, and the other in the waste disposal room. The
autoclaves are powered from a 380 volt sources, fed distilled-deionized water, cooled by
a municipal water-line, and drained through a connection to the building’s drainage
system.

Water purification system (# 1). The system consists of a distillation unit that receives
municipal water, and feeds into a deionization unit. The collected purified water is
required for feeding the autoclaves, rising glassware, preparing media and reagents, and
other uses in the analytical laboratory. The capacity of the system should be 4 liter/hour,
at least. A good example of such a system is available from Barnstead
{http://www.barnsteadthermolyne.com/getproddata2.cfm}.

Incubators (# 4). An incubator (6 cf, ambient to 60°C) is located in the media preparation
room, for removing excess moisture from freshly-prepared agar plates (to be used for
spread-plating techniques). Three other incubators (12 to 21 cf, ambient to 60°C) will be
used in the analytical lab; these will be set at 30°C, 35°C, and 41/44°C.

Refrigerators (# 4): These are 20-25 cf, with glass doors, and temperature range of 1 to
10°C (+ 0.5°C). The refrigerators will be located in the following rooms: sample
preparation room for storing incoming samples, media preparation room for storing
temperature-sensitive media and reagents, analytical lab (two are needed) for storing agar
plates, incubated plates, cultures, cold-enrichments, etc.

Freezers (# 2): A freezer (upright, 20 cf, -12 to -20°C) for frozen food samples will be
located in the sample preparation room, and an ultra freezer (upright, 21-24 cf, working
range: -50 to -85°C) in the media preparation room for storing reference cultures,
isolates, strain collection, enzymes, etc.

Top-loading balances (# 3): A 2000-g (+ 0.1 g) and a 200-g (+ 0.01 g) capacity top-
loading balances are located in the samples preparation room and a 200-g (+ 0.01 g)
capacity top-loading balance is needed for the media preparation room.

Waterbaths (# 4): These are digital waterbaths, with stainless steel cover, 20 L capacity,
and adjustable temperatures, up to 100°C, with +1°C accuracy. Two waterbaths for
holding molten agar media are located in the media preparation room, and other two are
in the analytical lab.

Networked computers (# 3). For electronic documentation, three networked computers
will be installed in the food microbiology facility. These computers will be served by an
off-site server. The computers will be used to document the lab inventory, record data,
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10.

11.

12.

13.

track media and reagents with expiration dates, hold a redundant copy of standard
procedures, analyze results for potential trends, prepare reports, etc. Program such as File
Maker Pro or other data bases should be suitable for handling many of these functions.
These networked computers are located in the sample preparation room, media
preparation room and the analytical lab.

Safety equipment. Personal safety equipment should be clearly labeled and located in an
easily-accessible site. These include an emergency phone, a list of emergency contacts, a
fire extinguisher, a safety blanket, safety shower, and eye wash stations.

In addition to the equipment listed above, the sample preparation room also will hold a
grinder (for homogenizing solid-dry samples), a blender (for homogenizing solid-moist
samples), and a stomacher (for homogenizing most sample types; 80 to 400 ml capacity,
with 400-ml stomacher bags).

In addition to the equipment listed above, the media preparation room also will hold a
pH meter with both normal and surface electrodes, two hotplates with magnetic stirrers
for dissolving powered media, wall-mounted and under-the-bench cabinets for tools and
glassware storage, and document cabinets for holding standard procedures, calibration
certificates, equipment operating manuals, etc.

In addition to the equipment listed above, the analytical lab also will hold two colony
counters (with pressure sensor), a light microscope (with 10, 40 and 100-oil objective
lenses), a UV viewing cabinet (with two 365-nm UV lamps), a refrigerated centrifuge
(with multiple rotors that hold tubes sizes 2 to 50-ml; Jouan MR23 is recommended), an
anaerobic chamber with anaerobic gas-mixture tank and regulator (for counting or
detecting strict anaerobes), a biosafety cabinet (laminar-flow, Class Il, for maintaining
strict aseptic conditions), a fume hood for handling tasks that require the use of solvents,
and a solvent-storage cabinet (ideally located underneath the fume hood). A
spectrophotometer with visible and UV wavelengths should help analysts adjust densities
of bacterial cell suspensions, and measure absorbance during biochemical testing.

In addition to the equipment listed above, the cleaning/disposal room also holds (i) a hot-
air oven (up to 250°C) with forced air circulation, for glassware sterilization, (ii) an
industrial-quality dishwater, and (iii) two laboratory carts for hauling used and washed
glassware and other utensils.
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D. RECOMMENDATIONS
1. A GOEIC microbiology training center is needed.

With 5 to 6 labs in GOEIC, each hosting up to 10 researchers, there is a need for a central
microbiological training facility. It appears that government and commercial training labs
in Egypt do not have the bench space nor the resources to provide repetitive work stations
that guarantee hands-on experience and uniform training for all trainees. Sending analysts
abroad for training could be very costly and the outcome is sometimes questionable
because of language and culture barriers or limited hand-on training opportunities for
trainees. Establishing a well-equipped microbiology training facility for GOEIC staff
may serve as a long-term solution to a chronic problem. The proposed microbiology
training facility can host local or international trainers who not only provide lectures, but
also work with qualified GOEIC analysts to set up the training laboratory and supervise
the trainees.

2. Implementing a plan for inter-laboratory collaboration.

The analysts (and administrators) in all GOEIC laboratories should meet regularly (e.g.,
monthly) to share experience, discuss solutions to common problems, and optimize the
use of resources for the common good of all labs. A plan for this collaboration should be
developed, and seriously implemented.

3. Urgent issues in food safety should not be overlooked.

Currently, one of the most pressing health hazards is the growing antibiotic resistance
among foodborne microorganisms. Health authorities should to be aware of the
implications associated with antibiotic-resistance in food microbiota, and analysts should
be trained to detect antibiotic-resistance genetic codes, if needed. Food biosecurity is also
a major concern that should be addressed world-wide. Analysts should be alert and
capable of detecting intentional contamination of food with conventional and
unconventional pathogens. These are some of the urgent matters that GOEIC analysts
should be prepared to address in the near future.
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E. APPENDICES

A. Activity highlights

Throughout this consultation, Mr. Samir Hammad managed my daily schedules, and
provided indispensable logistic help. The following visits and tours were completed during
the course of this consultation.

e Visiting GOEIC offices in Cairo and meeting with Undersecretary, Dr. Youssef Labib
Aziz.

e Visiting GOEIC offices in Cairo and meeting with GOEIC Director, Mr. Mohamed El-
Banna.

e Visiting GOEIC laboratory at Dekheila port. The visit included a tour the labs and
meeting lab directors and analysts.

e Visiting GOEIC laboratory at Dekheila port (second visit) and presenting the PCR
technology to twenty analysts (see attached PDF file). The visit also included touring the
new laboratories that are currently under construction.

e Visiting GOEIC laboratory at Cairo Airport. The visit included touring the labs and
meeting administrators and analysts.

e Visiting the Research Institute of Animal Heath, the Ministry of Agriculture. The institute
provides practical microbiological training, under the supervision of Dr. Ahmad Abdel-
Aziz, and Dr. Hoda Awad.

e Visiting the Central laboratory of Residual Analysis of Pesticides and Heavy Metals in
Food, Ministry of Agriculture. The visit included touring the analytical labs and meeting
with lab Director, Dr. Salwa Dogheim, and Lab supervisor, Dr. Fouad EI-Tahan.

e Visiting the Department of Food Hygiene, College of Veterinary Medicine, Cairo
University, and tour the microbiology training labs.

e Visiting US-AID offices in Maadi and meeting Ms. Manal EI-Samadony, a senior
economist.

B. I1SO Protocols

The following ISO protocols should be available in all labs. A filed hard copy and an electronic
version on a networked computer should be available to all analysts.

ISO 4831:1991-Microbiology -- General guidance for the enumeration of coliforms -- Most
probable number technique.

ISO 4832:1991. Microbiology -- General guidance for the enumeration of coliforms --
Colony count technique

I1SO 4833:2003. Microbiology of food and animal feeding stuffs -- Horizontal method for the
enumeration of microorganisms -- Colony-count technique at 30°C
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ISO 6391:1997. Meat and meat products -- Enumeration of Escherichia coli -- Colony-count
technique at 44°C using membranes

ISO 6579:2002. Microbiology of food and animal feeding stuffs -- Horizontal method for the
detection of Salmonella spp.

ISO 6887-1:1999. Microbiology of food and animal feeding stuffs -- Preparation of test
samples, initial suspension and decimal dilutions for microbiological examination -- Part 1:
General rules for the preparation of the initial suspension and decimal dilutions

ISO 6887-2:2003. Microbiology of food and animal feeding stuffs -- Preparation of test
samples, initial suspension and decimal dilutions for microbiological examination -- Part 2:
Specific rules for the preparation of meat and meat products

ISO 6887-3:2003. Microbiology of food and animal feeding stuffs -- Preparation of test
samples, initial suspension and decimal dilutions for microbiological examination -- Part 3:
Specific rules for the preparation of fish and fishery products

ISO 6887-4:2003. Microbiology of food and animal feeding stuffs -- Preparation of test
samples, initial suspension and decimal dilutions for microbiological examination -- Part 4:
Specific rules for the preparation of products other than milk and milk products, meat and
meat products, and fish and fishery products

ISO 6888-1:1999. Microbiology of food and animal feeding stuffs -- Horizontal method for
the enumeration of coagulase-positive staphylococci (Staphylococcus aureus and other
species) -- Part 1: Technique using Baird-Parker agar medium

ISO 6888-2:1999. Microbiology of food and animal feeding stuffs -- Horizontal method for
the enumeration of coagulase-positive staphylococci (Staphylococcus aureus and other
species) -- Part 2: Technique using rabbit plasma fibrinogen agar medium

ISO 6888-3:2003. Microbiology of food and animal feeding stuffs -- Horizontal method for
the enumeration of coagulase-positive staphylococci (Staphylococcus aureus and other
species) -- Part 3: Detection and MPN technique for low numbers

ISO 7218:1996. Microbiology of food and animal feeding stuffs -- General rules for
microbiological examinations

ISO 7932:2004. Microbiology of food and animal feeding stuffs -- Horizontal method for the
enumeration of presumptive Bacillus cereus -- Colony-count technique at 30°C

ISO 7937:2004. Microbiology of food and animal feeding stuffs -- Horizontal method for the
enumeration of Clostridium perfringens -- Colony-count technique

ISO 11290-1:1996. Microbiology of food and animal feeding stuffs -- Horizontal method for
the detection and enumeration of Listeria monocytogenes -- Part 1: Detection method

I1ISO 11290-1:1996/Amd 1:2004. Modification of the isolation media and the haemolysis test,
and inclusion of precision data

ISO 11290-2:1998. Microbiology of food and animal feeding stuffs -- Horizontal method for
the detection and enumeration of Listeria monocytogenes -- Part 2: Enumeration method
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ISO 13681:1995. Meat and meat products -- Enumeration of yeasts and moulds -- Colony-
count technique

ISO 15214:1998. Microbiology of food and animal feeding stuffs -- Horizontal method for
the enumeration of mesophilic lactic acid bacteria -- Colony-count technique at 30°C

1ISO 16654:2001. Microbiology of food and animal feeding stuffs -- Horizontal method for
the detection of Escherichia coli 0157

ISO 21567:2004. Microbiology of food and animal feeding stuffs -- Horizontal method for
the detection of Shigella spp.
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GOEIC's list of lab equipment for five microbiology laboratories: Dekheila, Airpor
All items are 220 AVC, 50/60 Hz

Item # Item Description

Autoclave, Vertical, 380 AVC, Chamber 50x75 cm, with cooling and radial
1 ventilation ststems, with integrated printer

Autoclave, Vertical, 380 AVC, Chamber 50x75 cm, with cooling and radial
ventilation ststems, with integrated printer

Balance, Elctronic, toploading, 0 TO 3100g, 0.1g, PL3001-S

Balance,Electronic. toploading, 0 to 210g, 0.01g, PL202-S

weighing dishes, polystyrene, 38/25 mm, pack of 500

weighing dishes, polystyrene, 64/51 mm, pack of 500

weighing dishes, polystyrene, 102/76 mm, pack of 500

weighing dishes, polystyrene, 127/89 mm, pack of 500

Ol |N[O|OBW]IN

calibration mass, 200g, ASTM Class I, with accredited certificate

10 Colony counter, with integral pressure sensor

11 Data logger, ISO 17025 Cal.Certificate at -18°C and 60°C.

12 Data logger, Temp., — 35° to 70°C, with Disply, Software, caple, connection

13 Data logger, Temperature, — 35° to 70°C, with Disply

14 Dispenser, Botteltop, (0 to 10.0 mL)

15 Dispenser,Safety bottel with Teflon-Lined caps, one case (12/CS)

16 Freezer (—12° to —20°C), 586 L

17 Freezer (—50° to —86°C), 24 cf. (691 L), Upright

18 Hot plate, with magnetic stirrer, ceramic top

19 stirring bar kit, without spinning ring

20 Humidity/Temperature Datalogger,with external sensor,

21 software and interface cable for connection to computer
22 calibration certificate, NIS traceable, Acredited

23 AC adapter, 220 AVC

24 locking wall-mounted case

25 Incubator, Digital, 5° above ambient to 60°C, 12.0 cf (for 30°,37°,41°C)

26 Incubator, Digital, 5° above ambient to 60°C, 28.0 cf (for 30°, 37°C)

27 Incubator, Digital, 5° above ambient to 60°C, 6.0 cf (for 44°C)

28 Laminar Flow Chmaber (biosafety cabinet), Class I

29 Microscope, Binocular, Brightfield, Compound, Planachromatic

30 Oven, Hot air, up to 250°C, Gravity convection

31 pH, Surface Electrode,

32 pH/Conductivity/TDS mater, Benchtop, 220VAC

33 Rifrigerator, glass door, 1 to 10°C, Accuracy:+0.5 at 4°C

34 Stomacher, capacity: 80 - 400 mL

35 Stomacher Bags,3 mL thick, Capacity: 400 mL, (pack of 250), a case of 4 pk

36 Thermometer, —90 to 20°C, subdivision 1.0°C, Ultra-low freezer, NIST Cal

37 Thermometer, —30 to 0°C, subdivision 0.5°C, Freezer, NIST Cal

38 Thermometer,—5 to 15°C, subdivision 0.5°C, Refrigirator, NIST Cal

39 Thermometer, 20 to 130°C, subdivision 1.0°C, Oven, NIST Cal

40 Thermometer, 18 to 50°C, subdivision 0.5°C, Incubator, NIST Cal

41 Thermometer, Maximum Registering, 0 to 150°C, Autoclave, NIST Cal

42 UV Lamps, 6 watt, 254 nm

43 UV viewing cabinet

44 Vortex, variable speed mixer




45 Water bath, Digital, up to 100°C, with SS cover, Capacity:20 liters
46 Water Still, Bi-Distiller, Glass

47 Water Still, Pretreatment Cartridge

48 Water Still, Pretreatment kit

TOTAL




t, Demiatta, Port Said and Aswan.

Vendors' cataloge: Fisher Cat. 04/05 and Cole Palmer 03/04.

V.Cat.
Brand Vendor Page # Cat. Part # | Qty/Lab Qty Each

Systec, V-150 Systec

GmbH 1 5 $9,000.00
Systec, V-150 Systec

GmbH 1 5 $10,000.00
Metller Toledo Fisher 81 |01-910-162 2 10 $915.00
Metller Toledo Fisher 80 |01-918-140 1 5 $765.00
Metller Toledo Fisher 111 |[02-202A 1 5 $48.86
Metller Toledo Fisher 111 |[02-202B 1 5 $61.86
Metller Toledo Fisher 111 ([02-202C 1 5 $131.48
Metller Toledo Fisher 111 (02-202D 1 5 $159.29
Metller Toledo Fisher 105 [01-915-420 1 5 $135.00
Mantex, 920A Fisher 897 |07-911-9 1 5 $999.00
Testo, 175-T1 Locally 8 40 $181.00
Testo, 175-T1 Locally 1 5 $352.00
Testo, 175-T1 Locally 7 35 $171.00
Wheaton Cole Palmer | 302 |A-07914-50 2 10 $341.00

Cole Palmer | 139 |A-34501-70 1 5 $162.00
StableTemp Cole Palmer | 1535 |[A-44250-06 1 5 $1,500.00
Reveco Fisher 1268 |13-989-167 1 5 $11,328.00
Cimarec Cole Palmer | 1725 |A-04643-26 1 5 $552.00
Cole Parmer Cole Parmer| 1740 |A-04775-98 1 5 $82.00
Dickson Cole Parmer| 672 |A-23032-30 1 5 $429.00
Dickson Cole Parmer| 672 |A-8009-50 1 5 $81.50
Dickson Cole Parmer| 672 |A-17030-20 1 5 $147.00
Dickson Cole Parmer| 672 |A-23032-70 1 5 $35.50
Dickson Cole Parmer| 672 |A-23032-62 1 5 $58.00
StableTemp Cole Palmer | 685 |[A-39060-19 3 15 $4,700.00
StableTemp Cole Palmer | 685 |[A-39060-21 2 10 $6,580.00
StableTemp Cole Palmer | 685 |[A-39060-17 1 5 $2,700.00
LABCONCO Cole Palmer | 633 |A-26330-05 1 5 $7,910.00
LeicaCME Fisher 924 |12-589-175 1 5 $1,449.00
Precision, 130 Fisher 948 |13-254-4 1 5 $1,872.10
Denver Instrument |Fisher 1081 [02-226-9 1 5 $159.00
OAKTON, 510 Cole Palmer | 1149 |A-35610-10 1 5 $866.00
Revco Cole Palmer | 1533 |A-44201-65 2 10 $6,960.00
Brinkmann Fisher 162 [14-285-30 1 5 $4,543.00
Fisher Fisher 163 |01-002-55 1 5 $149.31
ERTCO Cole Palmer | 1805 |A-93907-00 1 5 $63.50
ERTCO Cole Palmer | 1805 [A-93907-02 1 5 $51.00
ERTCO Cole Palmer | 1805 |A-93907-10 2 10 $51.00
ERTCO Cole Palmer | 1805 |A-93907-30 1 5 $51.00
ERTCO Cole Palmer | 1805 |A-93907-20 6 30 $51.00

Locally 2 10 $100.00

Cole Palmer | 1964 |[A-09815-52 2 10 $300.00

Cole Palmer | 1966 |A-09818-60 1 5 $235.00

Fisher 957 |12-810-2 5 25 $306.28




Cole Palmer | 101 |[A-12501-25 5 25 $764.00
Barnstead, Fi-Str.lll |Cole Palmer | 2057 |A-99291-45 1 5 $8,420.00
Barnstead Cole Parmer| 2057 |A-01535-15 1 5 $92.00
Barnstead Cole Parmer| 2057 |A-99291-75 1 5 $593.00




Subtotal

$45,000.00

$50,000.00

$9,150.00

$3,825.00

$244.30

$309.30

$657.40

$796.45

$675.00

$4,995.00

$7,240.00

$1,760.00

$5,985.00

$3,410.00

$810.00

$7,500.00

$56,640.00

$2,760.00

$410.00

$2,145.00

$407.50

$735.00

$177.50

$290.00

$70,500.00

$65,800.00

$13,500.00

$39,550.00

$7,245.00

$9,360.50

$795.00

$4,330.00

$69,600.00

$22,715.00

$746.55

$317.50

$255.00

$510.00

$255.00

$1,530.00

$1,000.00

$3,000.00

$1,175.00

$7,657.00




$19,100.00

$42,100.00

$460.00

$2,965.00

$590,389.00




Media Type

Media, General purposes, for all lab. Activities
Tryptic Soya agar, box of 500 gram (ISO 7215)

Tryptic Soya borth, box of 500 gram
MRD, 500 gram (ISO6887-3)

Thioglaclate Broth, 500 gram, (ISO 11133-1/2)

Media used for detection of Salmonella (I1SI-

6579)and Shigella, (1SO-21567)
Buffer peptone water, 500 gram

RV broth, 500 gram

Tetrathionate (TT) Broth, 500 gram
Gram-negative (GN) Broth, 500 gram
Hektoen Enteric (HE) agar, 500 gram

Xylose Lisyine Desoxycholate (XLD) agar, 500 gram

PRBG, 500 gram

MacConkey Agar, 500 gram

Triple Sugar Iron (TSI) Agar, 500 gram
Lysine Iron Agar (LIA), 500 gram
Urea Agar Base, 500 gram

Urea, 1000 gram

Novabiocene, grams

Microbact 24 E with reagent, (80 tests)
Anti sera O, 2 ml

Anti sera H, 2 ml

Anti sera Vi, 2 ml

Media used tfor enumeration of I.P.C and Yeast,

(ISO 4833 and ISO 7954)
Total Plate Count (TPC) Agar, 500 gram
DG 18, 500 gram

vicuia ustcu vl criutiieractuvl vl culiiuiin, r
coliform, E coliform and Entrobacteriaceae,
(1ISO4832, NMKL 125, ISO 4832 modified and ISO

21528-2)

VRB L, 500 gram
VRB D, 500 gram
VRB MUG, 500 gram

Vedla usea Tor enumeration oT Stapn. aureus
and Clostridium Perfrengen, (1ISO6888 and 1SO

7937)

T.S.C, 500 gram

Baird parker, 500 gram
Egg Yolk tollitte, 200 ml
Desycrosrine, 5 grams

Media used for detection of Listeria
monocytogenes, (ISO 11290-1)

Frazer broth base, 500 gram
Half Frazer supplement, (10 vials)

Microbiolof

Name

Trypticase Soy Agar, 5009
Trypticase Soy Broth, 5009
Maximum recovery diluent
Fluid Thioglycollate Medium

OK

Rappaport-Vassiliadis R10 Broth
OK

OK

OK

Xylose Lysine Desoxycholate
Brilliant Green Agar

OK

OK

OK

OK

Urea (Certified ACS)- 500 g bottle
Novobiocin, 5 g

Microbact GNB 24E (80)
Salmonella O Antiserum Group Poly A:
Salmonella H Antiserum Poly a-z
Salmonella Vi Antiserum, 3 mL

Plate Count Agar (PCA)
Dichloran-Glycerol (DG18) Agar Base
Chloramphenicol Selective Supplemen

Violet Red Bile Agar
Violet Red Bile Glucose Agar
Violet Red Bile Agar w/ MUG

TSC Agar

Baird-Parker Agar Base

EY Tellurite Enrichment (6x100ml)
D-Cycloserine

Fraser Broth Base
Half Fraser Supplement

Number ¢

20
10
10

2

12

10
22
22
12

NS~

1

o

W www

12
12
12

25
12
12

12
12
25

10
20



Frazer supplement, (10 vials)
Oxoford agar base, 500 gram
Oxoford supplement, (10 vials)
Palcam agar base, 500 gram
Palcam supplement, (10 vaials)
API Listeria, (10 tests)

Fraser Supplement

Oxford Medium Base

Modified Oxford Antibiotic Supplement
PALCAM Medium Base

PALCAM Antibiotics Supplement, (3 vii
OK

20

16

(620 o]



gy Media Procuren
of Units

http://catalog.bd.com
http://catalog.bd.com
http://catalog.bd.com
http://catalog.bd.com

http://catalog.bd.com
http://catalog.bd.com
http://catalog.bd.com
http://catalog.bd.com
http://catalog.bd.com
http://catalog.bd.com
http://catalog.bd.com
http://catalog.bd.com
http://catalog.bd.com
http://catalog.bd.com
http://catalog.bd.com
http://www fisherscientific.com/
https://www.sigmaaldrich.com
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http://catalog.bd.com
http://catalog.bd.com

http://catalog.bd.com
http://www.oxoid.com/
http://www.oxoid.com/

http://catalog.bd.com
http://catalog.bd.com
http://catalog.bd.com

http://www.sigmaaldrich.com
http://catalog.bd.com
http://catalog.bd.com
http://www.sigmaaldrich.com

http://www.oxoid.com
http://www.oxoid.com



http://www.oxoid.com
http://catalog.bd.com
http://catalog.bd.com
http://catalog.bd.com
http://catalog.bd.com
http://www.biomerieux-usa.com/



1ent Requests

Product Specification

Product Number: 211043 BD BBL™ Trypticase™ Soy Agar, 500 g (1 ea)
Product Number: 211768 BD BBL™ Trypticase™ Soy Broth, 500 g (1 ea)
Product Number: 218971. BD Difco™ Maximum Recovery Diluent, 500 g (1 ea)
Product Number: 225650 BD Difco™ Fluid Thioglycollate Medium, 500 g (1 ea)

Product Number: 212367 BD BBL™ Buffered Peptone Water, 500 g (1 ea)

Product Number: 218581 BD Difco™ Rappaport-Vassiliadis R10 Broth, 500 g (1 ea)

Product Number: 249120 BD Difco™ Tetrathionate TT Broth Base, 500 g (1 ea)

Product Number: 248610 BD Difco™ GN Broth, 500 g (1 ea)

Product Number: 285340 BD Difco™ Hektoen Enteric Agar, 500 g (1 ea)

Product Number: 278850 BD Difco™ XLD Agar, 500 g (1 ea)

Product Number: 228530. BD Difco™ Brilliant Green Agar, 500 g (1 ea)

Product Number: 211387 BD BBL™ MacConkey Agar, 500 g (1 ea)

Product Number: 226540 BD Difco™ Triple Sugar Iron Agar, 500 g (1 ea)

Product Number: 211363 BD BBL™ Lysine Iron Agar, 500 g (1 ea)

Product Number: 211795 BD BBL™ Urea Agar Base, 500 g (1 ea)

Cat #: U15-500. Fisher Scientific

Product Number: N1628-5G. Sigma-Aldrich. Novobiocin Sodium Crystalline

Prod. Code: MB1074. Oxoid. Microbact Biochemical Identification Kits. {Oxoid is the only source | can find}.
Product Number: 240993 BD Difco™ BBL™ Salmonella O Antiserum Group Poly A-l and Vi, 3 mL (1 ea)
Product Number: 224061 BD Difco™ Salmonella H Antiserum Poly a-z, 3 mL (1 ea)

Product Number: 240994 BD Difco™ BBL™ Salmonella Vi Antiserum, 3 mL (1 ea)

Product Number: 247940 BD Difco™ Plate Count Agar, 500 g (1 ea)
Code: CM0729. Oxoid {Oxoid is the only source of this medium}
Code: SR0078. Oxoid {Oxoid is the only source of this medium}

Product Number: 211695 BD Difco™ Violet Red Bile Agar, 500 g (1 ea)
Product Number: 218661 BD Difco™ Violet Red Bile Glucose Agar, 500 g (1 ea)
Product Number: 229100 BD Difco™ Violet Red Bile Agar with MUG, 500 g (1 ea)

Product Number: 93745-500G. Sigma

Product Number: 276840 BD Difco™ Baird-Parker Agar Base, 500 g (1 ea)
Product Number: 277910 BD BBL™ EY Tellurite Enrichment, 6x100 ml (6/sp)
Product Number: 30020-5G. Sigma. D-Cycloserine, from microbial source

Code: CM0895. Oxoid. {Order this from Oxoid, to prevent confusion}
Code: SRO166E. Oxoid. {Order this from Oxoid, to prevent confusion}



Code: SR0156. Oxoid. {Order this from Oxoid, to prevent confusion}

Product Number: 222530 BD Difco™ Oxford Medium Base, 500 g (1 ea)

Product Number: 211763 BD Difco™ Modified Oxford Antimicrobic Supplement, 6x10 mL (6/sp)
Product Number: 263620 BD Difco™ PALCAM Medium Base, 500 g (1 ea)

Product Number: 263710 BD Difco™ PALCAM Antimicrobic Supplement, 10 mL, 3 x10 mL (3/sp)
Product # 5139. ATCC #: 19115. Biomerieux.



