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. Zeiss UV/Visible spectrophotometer

. Pye Unicam Atomic Absorption spectrophotometer ( AAS SP 9-800 )
. Perkin - Elmer GC ( Sigma 115 Analyzer )

. PH/ion meter 155 ( Corning )

. Preparatory Thin Layer Chromatograph kit.

. Incubators (5), Water bath (3).

1
2
3
4
5
6
7. Refrigerator,Deep freeze.
8

. Centrifuge, Oven (3).
9, Water distillation apparatus, 10, Electronic balances (2).
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1, Spectrophotometer, Model S 105 ( Walden Precision Apparatus ),
2. Flame analyzer, Model FH - 500 ( tallenkamp ).
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3. Laboratory conductivity meter, Model PW 9505 (Phil.ps).

4. Digital PH/MV meter, Model 701 A ( Orion Research)

5. Electromic top loading balance, Analytical electr:nic balance.
6. Distillation water deionizer,

7. Hot Plate, Lab Oven,

8. Boxhliet and Kjeldahl apparatus.

9. Incubator, centrifuge, shaker,

10, Water bath (2).

11, Vacuum Pump and compressor.
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. Unicam 8P 600 UV Spectrophotometer. p : 9

1

2. Hach dr/2 spectrophotometer digestion apparatus.
3. Electronic balance (2).
4

. Blender, Icemaker.
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" Stripping " of sample O T 1| JL W W
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Final Analysis
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Chromatography SpectrophoE:metry Biologica
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Jllgudl 88 N A }Juu'. 1 aall cuas fpawaial Gob o leyyadl fpadl o lasisit
Ldte
1Al TLC ac IR uv Enzymatic Bioassay
HPLC
HPLC = High Performance liquid chromatography
TILC = Thin Layer Chromatography
GC = Gas Chromatography
IR = Infrared apectrophotometery
uv =

Ultraviolet spectrophotometry.
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1, Electron Capture detector ( ECD )
2. Flame photometric detector ( FPD )

3, Gas Chromatograph columna for pesticide analysis and their solid
supporting various materials.
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1. Rotary vacuum evaporator,



« Thin layer chromatograph kit.

. UV viewing cabinet,

. Automatic microapplicator for insect
. Deep Freeze and refrigerator,
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1. UV/visible spectrophotometer,

2, Infra Red ( IR ) Spectrophotometer,

3. Gas Liquid Chromatograph (GLC) or High Performance Liquid Chromatog-
raph ( HPLC), with Electron capture detectcr ( ECD);Flame Photometric
detector ( FPD) and Flame ionization detector ( FID).

¢ \wromatic fraction collector,

. Thin Layer Chromatograph Kit ( TLC )

- Rotary Vacuum evaporator.

. Ultra violet viewing cabinet with short and leng wave bands,
. Automatic micro applicator for insect bioassay.

L PYES B

W 3 0 o

9, Column Chromatograph tubes with fillers(silica, alumina, charcoal, etc...).
10.Vater deionizer, and water baths,

11.Blender, Homogenizer and centrifuge.

12 .Electronic balances and shaker.

13.0ven and muffle furnace,

14 .pH digital meter.
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Oven

Analytical balance

Soxhlet extraction apparatus.

Muffle furnacer

Spectrophotometer, visible

pH Meter ( Digital )

Atomic absorption

Gas Liquid Chromatography, equip. with class capillary calumn,
Incubator ( 20 - 45°C).

igglholt wlanedl g wl gadl

Desiccator

Moiasture dishes

Thimbles

Paley bottle for () cms of Meat Sample
Automatic shaker

Sulfuric acid 93% Technical Grade
Table meat grinder

Dish porcelain

Hot Plate

Top balance ( semsitivity 0.01 gm)
Steam bath

Condenser

Waring blender

Water Bath

Water Bath for Cold Water

Filter paper, whatman 41, 42, 54.

Rubber Stopper to fit 500 ml flask
Litmus paper .. acid - alka
Thermometers

Centrifuge, with tubes 100 ml.

{eal’en =t
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21. Nessler tubes with rack
22. Spatulas for handling fats
23. Gooch crucible

24, Motor with vacuum suction

igglhall lata;d) r—r—1—o

Graduate flast
Kjeldahl flask, 500 or 800 ml capacity
Receiving flask ( 500 ml. flat bottom )

-

Burettes for dispensing conc. H,50

4
Burettes 50 ml for fitration

Erlenmeyer flash ( 250 - 500 capacity )

Beakers : 50 ml ed 100 ml

Graduated cylinders : 10, 25, 100, 250, 500 - 1000
Pipettes : 1,2,5,10,25, - 50 ml
Pipettes graduated 1,2,5 10 ml

© W N O v s W N -

-
= O
[ ] L]

Pipetles graduated 1,2,5, 10 ml1 ( e. 1 ml divisions )

(-]
| -]

Funsgls

13, Watch glasses

14, Glass string rods

15, Separatory funnels 500 ml.
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1. Official Methods of Analysis of the Association of Official

Analytical Chemists. Current edition 12,
i
2, Official and Tentative Methods of the American 0il Chemists
Society.
3. Composition of Foods ( R8w, pressed and prepared). Agriculture
Handbook, USDA Research Service.

4, Microbiology of Meats by L. B. Jensen,

5. Cleaning and Sanitizing methods and Materials of the Meat packing

plant. American Meat Institute, Chicago.
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1. UV/Visib.c spectrophotometer,

2., Gas Liquid Chromotography or High Performance Liquid Chromatography
( HPLC ) with various detectors.

3. Atomic Absorption Spectrophotomotcr.

4, Automatic fraction collector.

5. Bomb cazlorimeter

9t



6. Thin Layer Chromatography Kit ( TL(C ) and UV viewing cabinet.
7. Auto analyzer for determination of Amino Acids and Amonia.
8. Gerber centrifuge.
8. 8Soxhlet extractor.
10, Kjeldhal apparatus.
1l. Balances ( Readable to 0.0001 mg and 0.1 mg and more' than lg )
12, pH meter - Digital Read out (2)
13. Refluxing appafatus for crude fiber.
14. Labconco crude fiber digestion apparatus,
15. Rotary Vacuum evaporator.
@
16. Automatic Micro applicator for insect biossay.
17. Centrifuge
18. Deep freeze, Refrigerator (4) and Ice maker.
19, Water deionizer,
20. Muffle furnace. (2)
21, Oven (2)
22, Incubators (3)
23. Water bath (3)
24, Shaker
25, Blender (2)
26, Hot Plate (3)
27. Homogenizer (3)
28. Table meat grinder
29, Vacuum pump and compressor.

30. Lactometer (12).
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1978

1981

1982

dpadl alasdl o Lald

Forage Fiher Analysis ( Apparatus, reagents, procedures and some
applications )

Agric. Handbook No. 379 USDA. Washington, D.C.

A.0.A.C. official methods of analysis, Association of Official
Agriculture Chemists, Washington, D. C.

Hunting Technical Services Limited " Agricultural Potential of
the State of Bahrain"

Kuwait Fund Arab Economic Development.

Hand Book for Meat Chemists. By Edward 8. Koniecko. Avery
Publishing Group Inc. , Wayne, New Jersey, USA.

New and updated methods, volume X of Analytical methods for
pesticides and plant growth regulators Zwelg G., and Bherma,
J. Academic Press, N. Y.

Manual of Analytical Quality control for pesticides and related
compounds in human and environmental samples

EPA 600/2 -~ 81 - 059,

The Meat Science. By Lawfie, A. 3rd ed. Oxford, Pergomon Press.
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existing soil and water laboratory in Budaya area, Necessary equip-
ments, analytical tools and personnel were clearly defined. This
central lab. will help greatly in the development and progress of
agriculture in Bahrain and hopefully lead to better integration among
ipocialintl in various .gricultural areds ‘in addition to efficient

use of fncilition ‘and equipments.

The specialists also proposed some suggestions related to the general

improvement of agriculture ~in the State of Bahrain.



SUMMARY
The objectives of the present study were :-

(a) to evaluate existing agricultural laboratories, in the state of Bahrain
in the fields of pesticide residues, animal nutrition, dairy industry
and meat technology.

(b) Pin point problems, difficulties and constraints and
(c) Suggest and propose efficisnt ways and means for improving and updating
performance of agricultural laboratories in the agricultural director-

ate of the Ministry of Commerce and Agriculture in Bahrain,

Four specialists from the Arab Organization for Agricultural Develop-
ment (A.0.A.D.) in the areas of plant protection, animal nutrition, dairy
industry and meat technology visited Bahrain for a period of three weeks
in September, 1985, During their stay in Bahrain they conducted a lot of
field visits, met with officials, visited different laboratories and they
were fully acquainted with the situation of the agricultural laboratories

in Bahrain.

The specialists, each in his field, and collectively proposed a plan

composed of two alternatives for achieving the forementioned objectives.

(1) A short-run plan : A proposal was made by each specialist for making
full use of the existing facilities in the soil and water testing
lpboratory located in Budaya ; purchasing urgent and necessary equip-
ments ; appointing needed technical staff ; conducting and adopting

relevant and necessary analytical techniques.

(2) Future plans : It was found out_that short term plans, if properly
executed will greatly improve the performance of Agricultural Laborat-
ories in the State of Bahrain., However, for future and in view of
the rapidly growing agricultural develooment in Bahrain, it was proposed

that a central laboratory should be established as an extension to the
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