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2.

Background
Within the project XP/AFG/84/001 the establishment of

an operational food testing and quality control laboratory
in Kabul, D.R. of Afghanistan, has been foreseen.

Afghanistan has no organized laboratory control of food
or water. Besides that there does not exist any authority to
control the food on the market, prepared for eiport or imported.
Regulations or standards in written form are not at all existing

in the country.

Equipment and all accessories for the labé}atory have
been specified and delivered, as a help, by the Government of
Yugoslavia. In addition, to establish the laboratory, the
services of an expert in food testing and quality contri.
for the duration of two months have been obtained from the

United Nations Industrial Development Organization in Vienmmna.

Description of the expert's post
My task as UNIDO expert was as follows:

- To advise on the changes to be undertaken at the premises
in order to prepare them for the installation of the equipment
for the food testing and quality control laboratory;

- To prepare rhe lay-out for the equipment;

- To assist in organizing and setting up the laboratory for
food testing and quality control, and advise on the selection
of teeting methods and procedures according to the products
and materials to be tested;

- To carry out practical tests on basic methods of food
analyses;

~ To train counterpart personnel in modern methods of food
testing, lapcoratory analysis and quality control and in their

application to the specific products and technology processes;




- To prepare a final report, setting out the findings of
the mission and recommendations to the Government of the

D.R. of Afghanistan on further action which might be taken.

3. Description of the situation before I started the mission

- No organized control of food, water and other goods exists,
neither in the market nor in health protection zones. This
fact is creating a lot of problems for the health of the
population, for market and export promotion, and led to the
accual situation in the country, i.e. without any food

testing and quality control system.

- The purpose of a national food control is

~ to ensure the supply of safe, nutritious and honestly
presented food;

~ to protect consumers from food which is contaminated,
decomposed, adulterated, injurious or packed or labelled
in a false or misleading way;

- to promote a better quality control of food by food
processors and distributors 2nd thus encourage development
of the food industry on the basis of sound scientific lines;

- to improve the export potential and enable a better control

of the food imports.

It consumers have confidence in the quality and safety of food,
ensured by an effective food control service, trade increases at
both the local and internatiomal level due to improvements in
quality and consumer acceptance. The so increased local demand
encourages the food processors and the international trade brings
better resuilts in terms of foreign exchange. Such a service, if
run efficiently, can lead to more varied and nutritious diets,
local products can substitute costly imports and any necessarily
imported goods can be closely controlled. Besides obvious economic
and public health benefits the advantages in soctal terms can also

be considerable.
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The laboratory is located in part of the Institute of
Parazitology, which is part of the Ministry of Public Health.

- For the chemical food testing five rooms have been provided;
their dimensions are given in the attached lay-out. The
micro-biological laboratory is accommodated in the same

building, on the same floor. -

- All rooms of the laboratory are repaired and properly prepared;
however, they are short in water supgly, which could not be

finished until the end of my mission.

- The sewage water discharging sjystem could not be finished
by the end of my mission.
- Electricity is partly inadequate, some of the consumers request

better dimensioned wires than the ones installed.

- Three peorle - Messrs. Asadulah Has> axi, Quader Weda and Jangisha -
are members of the counterpart group.iThis group is set up to
carry on with the laboratory work after the laboratory's completion.
These three members of the counterpart staff are qualified for
the work and expressed their great interest in it and enthusiasm
about it. However, they would still need some additional
training in a well orgaufzed laboratory,for the duration of

one month.

- The equipment supplied by the Yugoslav Government was transported
from Yugoslavia to here under very difficult conditions and
some of the items got lost or were more or less damaged during

transport, - -

Situation before the completion of the mission

- All items were unpacked and the sicuation is the follbwing:
Some of the items -~ especially furniture - and some of the
equipment and chemicals were totally destroyed during the

transport from Yugoslavia to Afghanistan. The list of broken




and missing equipment is attached to this report as
Addendum 2.

Some of the equipment (ballances, centrifuge, vacuum pump, etc.)

has been repaired by myself.

1 have requested the maintenance department to improve the
electric wires which had not been installed properly. This

could be finished in a proper manner shortly before my departure.

I contacted carpenters for new furniture, having designed the
new items myself and I &lso instructed them on how to repair

the destroyed furniture.

1 started, carried out and finished the training of the personnel.
This part of my activities had to be reduced since the training

with regard to the methods related to the broken and lost equipment
could not be carried out. Also some of the instruments could not

be totally or partly connected to the electric circuit net,
since the wiring and the water supply were still not adequate

at that time. The missing chemicals also were a problem : still
the training has been carried out satisfactorily for both sides.

A 1ist of the required items and chemicals is attached as Addendum 3.

1 prepared the lay-out myself; I had to take all the measures

since there were no official indications. I informed the acting
officer of UNDP Kabul, Mr. Mulkh Malhotra, the authorities of

the D.R. of Afghanistan, the Yugoslav authorities and UNIDO Vienna
about all the problems I encountered in Kabul. This has been done
during the second half of November 1986. My letter to Mr. Malhotra

is attached as Addendum 5, Addendum 1 gives the methods of chemical
and ﬁicrobiological analysis of food and water, Addendum 2 an
equipment specification of the food testing and quality control
laboratory, Addendum 3 is a list of all the chemicals and instruments

necessary and Addendum 4 a plan of the ckemical laboratory.




5.

Observations and conclusions

During the short period (two months) I carried out the main
part of tasks given in the job description for post XP/AFG/84/001/11-51,

which has been considéréd as success.

The laboratory itself will possibly be operated by this personnel
as the leading team. The three men are provided to head three (the
chemical, food and water analysis departments) of the laboratory,
however they need approximately four laboratory technicians duzing

the initial period.

The food testing and quality comtrol laboratory should be
responsible for the enforcement of the food legislation - through
an appropriate inspection and sampling of the food production, food
processing, storing and marketing facilities and both chemical and
bacteriological analyses of the food samples. This should include
responsibility for the hygiene in food handling, at. market places
vhere food is being sold, mobile food distribution schemes, slaugher--

houses, factories, dairies, warehouses, etc.

The food control service should also play a strong advisory
role when dealing with farmers, packers, processors, marketing personnel
and consumers in order to ensure better compliance with the food

legislaction, thus stiscing in the country's development.

The laboratory. cannot work effectively without well-trained
inspectors to carry out inspections, prepare appropriate reports,
take and submit samples to the laboratory and take action on laboratory
reports and others. Afghanistan does not have effective inspectors
and also no proper regulation and standardization laws. In additionm,
the 1inspectors should acquire experience at other leading institcutes
in this field. It is not sufficient that analyses are carried ouc in
a proper way, it is also necessary that every test result can be
ccmpared with some proposed figures or other measurable quanticative

and qualitactive criteria.




Recommerndations

In order to solve these problems, it is necessary that two
men from the mentioned staff are trained at a specialized university/
institute for a duration of one month each. The purpose of this
additional training is the following: Ability to organize such
laboratory departments and laboratories as a whole; carry out the
routine anmalytical and special methods as well. The -laboratory
has to be designed and built to provide for a central food testing
and quality control laboratory at the state level, i.e. in future
the human and technical potentiél of the laboratory is to be further
developed and the people to be trained have to be made familiar

with this idea in the training programme.

The second activity which has to be undertaken is the establishment
of a regulation and standardization scheme for quality examinationms,
a quality control scheme both from the chemical and microbiological

point of view. And this has to take place as soon as possible.

My suggestion is that a separate project be started in the very

near future.

- The duration of the missioa should be one year;
- Three international experts with following qualifications ought

to be engaged:

— One food technologist with wide experience to carry out
all activities of the project, able to lead the international
and national staff, establish all necessary regulations and
standards in the subject field;

- One food chemist to propose the rules and methods of the various
food chemical analyses;

- One food microbiologist to prepare all necessary technical and
methodical rules in the testing of food and to prepare

technolugical starters, also to be used in various productions.

- The local staff to be selected has to be familiar with che

procedures in the subject field, capable to carry out all activities,




which an implementation of these procedures will entail and

properly involved in the state legislation system.

The tasks of both the national and internationai personnel
will be to establish Afghan food regulations and to determine
all food marketing in the field of food composition and

microbiology, packing, market and export presentation possibilities.

The problems with respect to health protection, export promotion
and control of imports would be difficult and practically
impossible to solve without these activities and their results

regarding food, water supply and tobacco products.




ADDENDTM I
METHODS OF CHEMICAL ANALYSIS OF FOOD

Acidity in Milk

Prizciple

The sample is for to titrate vith sodium hydroxide to a
phenolphtalein erdpoint using milk containing rsaniline as
. a comparing basins.

Apparatus

1. Two loo ml evaporating basins
2. Burette, 5 nl or larger

Reagents

1. 0.1. N sodium hydroxide solution

2. Rosaniline acetate solution

Dissolve 0.12 g of rosaniline acetate in 96% ethanol containing 0.5
of glacial acetic acid and dilute to loo ml. Store in dark.

Dilute 1 ml to Soo ml with 96% ethanol:water, 1:1,

3, Phenolphtalein.,

Dissolve 1 g phenophtalein in 1lo ml 96% ethanol and add o.1 N
sodium hydroxide dropwise until a faint pink colour is obtained.
Dilute to 200 ml with distilled water.

Procedure

Pipette lo ml of milk into each evaporating basin. To one add 1 ml
of dilute rosaniline solution and stir with a glass rod. To other
add 1 m1 of phenolphtalein, stirring the sample until the colour
is the same as that of the rosaniline comparative standard.
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Calculation
o »/V lactic acid = titre. _ : 0.1 x % x 109 -
looo lo ml of miik taken

titre x 0.09

vhere % m/V = percent mass in volume

2. Acidity in Milk in dgrees Soxlet-Henkel

Apparatus

1. So ml automatic or ordinary burette
2. 50 ml Erlenmeyer flask

Reagents

1. 0.1 N sodium hydroxide
2. 1% phenolphtalein solutior in ethanol

Procedure

In Erlenmeyer flask pipette 20 ml milk, add three drops of phenolptalein
solution. Then titrate with 0.1 N sodium hydroxide, stirring the

sample, until the colour, pink-red, is obtained 2nd constant one

to two minutes.

Calculation

93 = ml of 0.1 N sodium hydroxide x 2
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Fat_in Milk

Method of Rose - Gotliet

The sample is trested with ammonia and ethanol, the latter

to precipitate protein and the former to dissolve the

precipitate, and the fat extracted with the diethyl ether =nd
petroleum ether. The mixed ethers are evaporated and the residue
w2ighed. The method is considered suitable for reference purposes,
Strict adherenec to detail is necessary in order to obtain
reliable results.

1. Extraction tube siphon (see diagram)
2. 1oo ml flat bottomed flask ¥ith G/G joint

1. Ammonia sp. gr. 0.380 (six-fifths the amount of ammonia sp. gr.
0.910 should be used)

2. Petroleum ether B.R. 40-50°C

%, Diethyl ether, peroxide-free

Lk, EBthyl alcohol 96%

5., Mixed ether. Equal volumes of petroleum and diethyl ethers.

Procedurg

Accurately weigh about lo mg of homogenous sample into an
extraction tube, This is conveniently done on a top~pan balance

accurate to a miligram by standing the tube in a plastic besker or

any other light container. For weighing on a2 analytical balance

it may be necessary to attach a plece of wire to the neck of the tube ar/
hitch this tc the Pan-hook of the balance.




Add 1 ml 0.880 ammonia and properly mix. Add lo ml alcohol
and again mix thoroughly. Add 25 ml of diethyl ether, close
the tube with a wetted ground glass stopper or well fitted

rolled cork, shake very gently and release the pressure

without loss of ether, and repeat a couple of times until the
tube can be shaken vigorously without risk of pressure buaild-up.
Skake that for one minute. Add 25 ml of petroleum ether, rinsing
the stopper and neck with some of it, wet the stopper with
vater again and shake vigorously for half a sinute.

Veigh 2ry loo ml flat-bottomed ground glass flask. Leave the
extraction tube to stand half an hour or more until the

Iavers are slearly separated, insert the siphon tube so

that the orifice is 2-3 mm above the agueous layer and blow
gently so that the etherial extract siphons into the weighed
£1a8k. Raise the siphon a litte but do not remove it.

Rinse the tip of it with about 5 ml of mixed ethers and

without shaking, siphon to the flask. Use further 5 ml of

mixed ethers to rinse the cork of the siphon and the neck

of the tube 2nd again‘tr;nsfea without shaking the tube,

then romove the siphon from the tube. Rinse the tip of the
siphon and the neck of the flat-bottomed flask. The evaporation
of the solvent in the flask can be started while the second
extraction is in progress.

Connect the flask to a Soxlet avparatus and collect the redistilled

mixed ethers (which may be used for rinsisng) or distill of the

solvents in any other convenient way.
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Add 15 ml of diethyl ether to the tube and shake vigorously

for one minute taking the same precautions as before.

Extract a second time with a 15 ml of each solvent and rinse as before.
Evaporate all the solvent in the flask, completing the process
on the weter-bath and finally in the oven, drying to constant
veight. Leave in the desiccator t' coll at least an hour

and do not wipe the flask just before weighing.

Weigh, then add petroleum eteher to dissolve the fat and
carefully decant taking care to leave =2ny sediment in the
flask. Rinse the flsak with petroleum ethe» until all the fat
is removed.,but any sediment remsining. lLny in the oven and
veigh as before. Th2 difference in weights show out the weight
of the fat extracted from the milk.,

For the most accurate work ir may be checked that the residue
form fourih extraction is negligible and a blank extraction
may be done using lo ml of water in place of the sample.

Calculation

% fat m/m = weight of fat x loo
weight of milk

Fat_in Milk

Method by Gerber

Princinle

- D e e e

All proteins of milk are burned down by using the concentrated
sulphuric acid, (s.d. 1.915L.925 kg/1). The milk is mixed with
a stok and amyl alcohol in specisl gerber tube permitting
solution of the protein present and release of the fat.

The tubes are centrifuged and the fat rinsing into ihe
calibrated psrt of the tube is measured as a percentage of

the sample m/m. This method i{s suitable as a routine or
screeing test.




Apperatus

1. Gerber butyrometer tudbes, with lock-stopper key
2. Gerber centrifuge, So cm diameter

2, Milk pipette 11 =ml

Reagents
1. Suphuric scid ap.gr. 1.815 1.825
2. Amyl a’cohol

Procedure

Measure lo ml of supkuric acid into the butyrometer tubdbe

vre ferably by use of an asutomatic dispenser, without the

wetting the neck of the tube. Mix the sample gently bdut thoroughly ~nd
fill the pipette above the graduation line. Yipe the outside

of the pipette and z2llow the milk lgvel to fall so that the top

of the meniscus is level with the mark. Run the milk into the
butyrometer tube without wetting the neck of butyrometer tube.

Add 1 ml of amyl alcohol. Close with a stopper, shake until
homogeneous, inverting to complete sdmixture of the acid and
centrifuge for i minutes after the centrifuge has reached 1loo rom.
The tubes should he put in the centrifuge so as to ensure the radinl
symmetr~- and as evenly spread as vossible, in order to ovrotect the
besrings of the centrifuge. Allow the centrifuge to come to rest
remove the butyrometer tubes and place in weter-bath »t Bsob

if centrifuge has no heater.

REad off the percentage of fat after three minutes, adjusting

the height in the tube as and if necessary by movemente of

the lock-siopper with the key.




Dried Milk Solubility

Principle

spe powder is shaken with water and the total of the
suspension determwined before and after centrifuging.

The amount of powdsr remaining in suspension after cehtii-
fuging expressed as a percentage of the total smount in
suspension is taken as a measure of the sulubility.

Apparatus
1 Centrifuge with 50 ml tubes.

Procedure

Sheke b g of powder with 32 ml of water at 50°C for

10 seconds in a So ml centrifuge tube and keep the tube in
woter at 50°C for 5 minutes. Centrifuge the suspenisons
from half-cresm snd full-cream samples for lo minutes a2t
2000 rom. Cool in a refrigerator and remove the fat layer
after prising from valls of the tube with a needle. Warm to
room tempersture, break up the deposit with 2 glass rod and
shake vigirously until suspension appears homogeneous.

For a1l types of sample, pipette 2 ml weigh into a tared
metal dish with 1id and determine the total solid by
drving on a water-bath and then in the oven 1 1/2 hours.
Centrifuge for lo minutes at 200 rpm and determine the
total solids of 2 ml suvernate.,




Calculation

loo x Tl_x S!__

% solubility =

T. S

2 1

vhere: T

wveight of suspension taken for total determination

before centrifuging

T, = weight of suspension taken for total solids determination
after centrifuging

S.= weight of dired solids remaining after the evaporation

1
of Tl
s2 = weight of dried solids remaining after the evaporation
of Tz
Interpretation

Spray dried powders sre almost completely soluble, roler dried
to the extent of 80% or more. The results depvend on the exact
conditions of test and the acidity of the powder so it is
advigible to compare doudbtful samples with spray dried powder
known to be easonably fresh. The powders become less soluble
with age, thereby affecting the quality.

Hoiature in Butter

Principle

The weighed sample is dried to ccnstant weight at loooc.

Apoaratus

1, Metal dish, flat-bottomed, about 7 cm diameter, 3 cm deep,
oreferably with a 1lid
2, Oven at 100°C

3, Analytical hslance reading o.l mg.
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ggocedure

Keep the sample at 32-35°C in the airtight container and shake
vigorously until a homogeneous lum-free emulsion is obtained.

It is convenient to put ih the dish a glass rod with a flattened
end and lonf enough so that the other end can rest on the rim.
Dry in the oven, cool at least half an hour in *he desiccator
and weigh, 2dd 3-4 g of butter to the dish and rapidly and
accurately weigh. Stir in a little alcohol to facilitate eva=poration,
leave the dish on a boiling weter-bath, stirring occasionally,
until no water is visible on the bottom of the dish. Wipe the
outside of the dish and transfere to the oven. Dry to constant
wveight (less than 2 mg differenece successive wveighings).

Calculation

weight lost in oven
weight of sample

% moisture = x loo

Reichert, Polenske, Kirschner values of Butter

ggincigls

Butter is distinguished from other fats by the presebce of the
glycerol ester of relatively low molecule weight fatty acids,
especially butyric but also caproic, capric, caprilic, laurie
and myristic. These acids sre wholly or partly steam-volatile and
water-soluble.
The fat is saponificated with sodium hydroxide, the melt acidified
and distilled under standard conditions. The distillate is
filtered and the solubile acids titrated (Reichert value). The
insoluble acids are dissolved in alcohol and titrated (Polenske value).
The titrated soluble acids are treated with silver sulphate and the
filtrate is acidified and re-distilled and distillate titrated
(Kirschner value). The Reichert reflects the mount of butyrici

. and caproic acid vresent, the Kirschner bSutyrici alone and the




Polenske chiefly caprylic, capric and lauric with some

contribution from myristic and even palmitic acids.
The procedure should be carried out without a sample in oreder
to obtein a blank value which is usually about 0.5 ml.

Apparatus

1. Distillation a2pparatus

2. Reagents
1. Sodium hydroxide solution, Se%
2. Glycerol
(mix soda solution + glycerel in proportion 1+9)

3, Dilute sulpkuric acid, 25 ml per litre, and adjust so that o ml
exactly neutralise 2 ml of the sodium hydroxide solution.

L, Pumice powder or anti-bumping granules.
5. Phenolphtalein solution 0.5% in denatured ethanol.

€. Barium hydroxide approx. 0.05 M, accurately standardized.

Shake 20 g of the octshydrate with a litre of weter until the crystals
dissolve and leave a couple of days for the barium sulphate to settle
out. Store in a bottle with a guard-tube containing powdered soda-
lime to prevent ingress of carbon dioxide. Standardize the solution
against 0.1 M hydrochloric acid or potassium hydrogen phtalste.

NaOH may be used instead of bariumhydroxide if the Kirschner value

is not going to be determined.

7. Silver sulphate.
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Procedure

Weigh 5 g (+ 0.01) of the 0il {obtsined by melting the butter and
filtering) into the distilliné-flask. and add 20 ml of the glycerol
ceustic wixture. Th+ weighing may be -done by attaching the flask
to the pan hook of an analytical balance by a piece of wire and
carefully adding the sample until the tare +5 g is attained.
Saporify by gently heating over a small flame with constant
swirling, until the ligquid no longer foams and becomes wlear.

Allow the flask to cool to about 90°C, add 9o ml of recently
boiled disstilled water of about the same temperature and mix,

The liguid should remsin clear. Add 0.6 to 0.7 g of the pumice and
then 50 ml sulphuric acid solution (0.5 ml). Connect the flask
immediately to the-distilmtion apparatus and werm it gently until
the free fatty acids {orm a clear surface layer.

Start heating and regilate the flame so as to collect in the
measuring flask 1lo ml of distillate in 19-21 minutes, taking

the moment when first irop forms in the condenser at the
beginning of distillation period. Regulate the water flux in the
condenser so as to maintain the temperature of the water leaving
the condenser at 20= 1°C.

If the temperature of water for cooling exceeds 20°C asin tropical
and subtropical areas, and if no special arrangements can be

made, the measuring flask should stsy in the wster-bath at 2o
:1°C about 1 hour. When exactly 1llo ml of distillate has been made
and collected, remove the burner immediately and substitute s small
beaker for the measuring flask,




Mix the contents of the measuring flask k-~ gently shaking and

immerse the flask in water-bath at thloc for lo to 15 minutes,

the 1lo xi mark on the flask being 1 ¢ .elow the level &6 the

water in the water-bath and the fliask being turned from time to tine.
Stopper the flask and mix by inverting it & to 5 times without shaking.
Filter the 1lo =l of distillate through a dry medium speed filter
paper (diameter 80-90 mm) which fits sungly into funnel. Its important
to have clear filtrate,

The filter should be of such size that 15 ml poured into it will fill
it completely. Pipette 1loo w1l of the filtrate into a conical

flask of 300 ml, add 0.5 ml of phenolphtalein indicater solution

and titrate with standardized aqueous alkali solution to a pink
colour persistent dor 1/2 to 1 minute. Calculate the Reichert

value according to the formmla below. Retain the nutralized filtrate
for the determination of Kirschner value.

Conduct a blank test without fat and instead of sapnifying over a
naked flame, heat on a boiling water-bath for 15 min. Not more

then 0.5 ml of the standardized alksli solution should be recuired
for the titration of the blank, If the volume exceeds this, prepare
fresh reagent solutions.

Determination of Insoluble Vol-tile Fatty Acid Value (Polenske value)

Rinse the filter with three successive 15 ml portions of distilled
water at s tempersture of 2031°C, each having previously passed

through the condenser, the small beaker and the measuring flask.

Place one funnel and Tilter in the neck of a dry clean conical

flask of 200 ml capacity. Dissolve the inusoluble fatty acids by
reveating the washing procedure but using 150 ml nortions of

ethanol (95-96% previously neutralized).

Titrate the combined ethanolic washings the standardized aoueous alkali
solution using 0.5 ml phenolphtalein indieator solution, to =

pink colour persistent for 1/2 to 1 minute.




Deteraination of Volatile Fatty Acid: with Soluble Silver Salts
(Zirsctner Value)

Add 0.5 g of finely nowdered silver sulphite to the neutralized
solution from the Reichert determination. Leave the flask in

the dark one hour with occasional shakiig and filter the contents
through adry filter, in the dark. Transfer loo ml of the filtrate
to a dry Polenske flask, add 35 ml of cold recently-boiled distilled
water, 1o ml of the dilute sulphuric acid solution and a little
pumice pow’er or about 30 cm Al-wire, about 1 =m thick wound into

a coil about 5 mm accross. Connect the flask to the standard

omiting immersion in a water-bath at 20°C. Titrate loo ml of

the filtrate with 0.05 M barium hydroxide solution.

gglculatigg

Reichert_value_ (soluble volatile fatty acid value):

Reichert value = 1.1 ml of 0,05 M barium hydroxide required for
neutralization. The alkali will not normelly be exactly o0.05 M,

go the titre must be multiﬁlied by a suitable factor after deduction
of the blank titre.

Report the result rounded to the first decimal place.

Ingoluble volatile Fatty acid Value (Polenske value

Polenske value = m}t_of 0.05 M. barium hydroxide required to
neutralize the alcohol soluble acids.

Volatile fatty acids with soluble silver_salts_(Kirschner value}:

titre x 1.21 x (loo0+C)

Kirschner value =
lo,000

where C is number of ml of 0,05 M barium hydroxide required in the
Reichert titretion.
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Meat

Hydroxypyroline in Meat and Meat Products

Principle

Hydrolysis and a test portion in constant hydochloric acid solution
containing tin (II) chloride. Neutralization, filtration and dilution.
Oxidation of the hydroxyproline by chloramine-T,followed by the
formation of 2 red compound with l-dimethylawin benzaldehyde.
Photometric measurment at a wavelength of 558 nm.

Apparatus

1. Mechanical meat mincer, laboratory size, fitted with a plate
with holes not exceeding 4 mm in diameter.

2. Round or flat-bottomed hydrolisis flask capacity about 200 ml,
wide necked, equipped with an air-cooled or water-cooled condenser.
%, Electric heating device.

b, Filter vaper discs, diameter 12.5 cm (eg. S or S No.287)

S. pH meter

6. Aluminium or plastic foil

7. Water bath, thermostatically controlled at 60+0.5°C

8. Spectrophotometer, capable of being used at wavelength of 558:2 nm
or photoelectric colorimeter with an interference filter with
sbsorption maximum at 558+2 nm.

9. Glass cells of 1 cm optical path length.
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Rexgents

A1l resgents shall be of analyticsl reagsnt ouality. The water
used shall be distilled water or water of at least eguivalent
ovurity.

Tin_(II) chloride, hydruchloric_acid_solution

Dissolve 7.5 g of tin (IX) chloride dihydrate (SnCIPxZK?O) in
vater, dilute to 500 ml and add Soo ml of hydrochloric acid
(L, 1.19 g/m).

Hydrochloric acid, approx. 6 N solution

Mix eoual volumes of hydrochloric acid ( 29~ 119 g/ml) and
water,

Sodium hvdroxide, avprox. lo N solution

Dissolve 4o g of sodium hydroxide in water. Ccol snd dilute to
loo ml,

Sodium hydroxide, aporox. 1 N solution

Dissolve 4 g of sodium hvdroxide in water. Cool and dilute to
loo ml,

Buffer solution pH fF.o

Dissolve in wster: S50 g of citric acid monohydrste (Cgﬁg07x520),-
17 ml of acetic acid (9o g of CH,COCH ver litre), 120 g of
sodium acetate trihydrate (CHBCOOFa x ZHZO), 34 g of sodium
hydroxide. Dilute to looo ml with water. Mix this solution with
200 ml of water and %00 ml of propan ~-l-ol. This solution is
stable for several weeks at +4°C,
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Chloramine-T reagent

Dissolve 1.41 g of N-chloro-p-toluenesulphanomide, sodium salt
(Chloramine-T) in lo al of weter and successively add lo 1l or
propan-1-0l and 8o ml of the bhuffer solution pH f,0. Prepare this
solution immediately before use.

Colour Reagent

Dissolve 10 g of b-dimethylaminobenzaldehyde in 35 ml of
perchloric acid solution (fo percent (m/m)) and then slowly

add 65 ml of propan-2-1. Prepare this reagent on the day of use.
Important: purification of the hedimethylaminobenzaldekyde is
necessary, Proceed as follows:

- prepare a» saturated solution of the Y-dimethylaminbezaldeh:-de in
hot 75% (V/V) ethanol. Cool first at room temperature, and finelly
in 2 refrigerator. After ahout 12 hours filter on a Buchner filter
funnel. Wash with a littel 70 percent (V/V) ethanol. Again
dissolve in a hot 70 (V/V) ethanol. Add cold water and agitate
thoroughly. Repeat this procedure until a sufficient quantity of
milk-white crytals has been formed. Place in the refrigerator over
night. Filter on the Buchner funnel, wash with So percent (V/)
ethanol and vacuum dry over phosphorus (V) oxide.

Hydroxyoyroline Standard Solutign

Prepare a stock solution by dissolving loo mg of hydroxypyroline-
alpha-carbonic acid (hydroxyproline) in weoter. Add 1 drov of
hydrchloric acid soluticn »nd dilute to loo ml with water.
On the day of use, dilute 1 ml of the stock solution to loo ml with
woter in the volumetric flask. Then prepsare four standard solutions
by diluting lo, 20 and 40 ml of this soultion to loo ml with
water to obtain hvdroxyoroline concentrations of 1, 2, 3 and &

z/ml resvectivelv.




Sample

Proceed from a representative sample at least 200 g. See ISO Zloo.
Store sample in such a way that deterioration and change in
comvosition =re prevented.

Prevaration of test sample

Rew meat and rawv meat products: reduce intact meat to small

cubes (0.5 cm3) by cutting it while it is cold (below 0°C)

using sharp knife, Either place the sample in 2 container and seal the
latter hermeticelly, or vacuum pack the sample in a heat-resistant
plastic film. Then heat so as +o maintain a temperature of at

least 70°C for at least %0 minutes in geometrizal centre of

the sample. Cool and proceed as follos:

Cooked meat and Cooked meat products: make the sample homogenous

by passing it at least twice through the meat mincer end mixing.

Keep the homogenized sample in a completely f%lled s airtight,

closed container and store it in such a way that deterioration and chang
in compostion are preventeg, Analyse the test sample as soon as
possible, dut strictly within 24 h.

Ter:t portion

Yeigh to the nearest 1 mg nbout 4 g of the test samvle into
the hydrolvsis flask, Ensure that none of the sample adheres to the
side~wxll of the flask.,

ggdrolysis

Add some hoili:.z chips and loo+1l ml of hydrochloric acid solution
contsining tin (II) chloride. Heat to gentle boiling using
the heating device and msintain for 16 h under reflux (convenietntly

overnight).
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(Rote: if desired by the analyst, the hydrolysis may be
alternatively accomplished in twvo periods, each of 7 to 8
hours on consecutive days. This alternative procedure has been
provided experimentally to the yield results tha are not
significantly different from those obtaine with a single
hydrolysis period of 16 hours.)

Filter the hot hyvdrolisate through paper into a 200 ml one-msrk
volumetric flask. Wash the filter three times with lo ml portions
of hot hydrchloric acid solution and add the washings to the
hydrlisate. Make up to the mark with water.

(Note: the hydrlisate can be kept at this state for at least one
veek under refrigeration).

Colour Measurement

By usi:z a pipette, transfer into a beaker a volume V ml of the
hydrplisate so as to obtain a hydroxypyroline concentration the
range 1 to 4 g/ml after diltuion to 250 ml.

(Note: in most cases, V will be the order of 5 to 25, depending

on the amount of connective tissue present in the sample).

With the aid of the pH.meter, adjust pH to 8:+0.2 by dropwise addition
first of lo N sodium hydroxide solution. Reméve the tin hydroxide
vrecipitote on the filter at least twice with S0 ml portions of
water and collecting the filtrate and washings in a2 250 ml one-mark
volumetric flask, Make up to the mark with wster and mix,

Transfer 4 ml of this solution into a test tube and add 2 ml of
chloramine~T reagent. Mix and leave at room temperature for

20+1: minute . Add 2 ml of the colour resgent , mix thoroughly

and cap the tube with aluminium or plastic foil.
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Tranafer the tube aguickly into the weter bath, controlled at
Goiﬁob and heat for exactly 20 minutes. Cool under running tap
water for st least 3 winutes. Measure the absorbance at 558+2 nm
in a glass cell (quvete) using the spectrophotometer or the
photoelectric colorimeter ecuipped with a interference filter.
Sustract the absorbance measured for the blank solution and

read tha hvdroyproline concentration of the diluted hydrlysate
from the calibration obtained as describe above.

Blank test

Carry out in duplicate the same procedure substituting woter
for the diluted hydrglygate.

Calibration Curve

Carry out the same procedure again but substituting 4.00 ml of
each of four diluted standard hydroxyproline solutions for the
diluted hydrolysate,

Plot the measured sbsorbance values, corrected for_ the blank
valué, .against the concentrations of the standard hydroxyproline
solutions, and construct the best fitting streight line through
the plotted points and the origin.

Duvnlicate determination

Carry out two independent determinations, ap,pting from different
test portions,

§§ggggggon of Results

Calculate hydroxyoroline content, H , of the sample, ss a
vercentage by mass, from the formula:

Sh
mxV

H =




vhere:

h = the hydroxyproline concentration in micrograms per millitre,
of the diluted hydrolysate

m = the mass in grams of the test portiom

V = the volume in millitres of solutions taken for dilution to
250 ml,

Take as the result the aritmetic mesn of two vslues provided that
the requirement for repeatibility is satisfied. Report the result

to the nearest 0.0l percent.

Repeatibility of single values

The difference betwveen the results of values obtained simultaneously
or in rapid succession on to duplicate test portions by the same
analyst shall not exceed 5 percent of their arithmetic mean.

Peas - microscopical examination

Principle

Microscopical examination permits differentiation of wrinkle-
seede and smooth seeded peas. The method applies both auick frdézen
and canned products.

Apparatus

1. Compound microscope - loo to 250 magnification

- phasgse contrast

2. Microscope slide and cover glass
3, Spatula

Reagents

1. Ethanol - 95% (V/V)
2. Glycerin
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Procedure

Preparing the mount. Remove the smsall portion of endosperm and
place on a glass slide, using a spatula, grind the material
with 95% V/V ethanol. Add a drop of glycerin, place a cover
glass on the material and examine under a microscope.

Identification

Starch granules of the wrinkled-seeded tyves (garden peas ,
sveet) show up a clear cut, well defined, generally spherical
particles. Starch granules of small-seede types (round,early
continental) shov up as an amorphous mass with no well defined geometric
shape,

Jormal number

Principle

By the addition of formaldehyde one H is liberated per molecule of
aminoacid. It is titrated with alkali. The secondary amino-group of
histidine does not react; those of proline and hydroxyproline
react about 75%, Tertiary nitrogen and guanidine -groups undergo
no reaction.

Apparatus

1, oH-meter

Resgents

1. Sodium hvdroxide, 0.25 M

2. Formaldehyde solution: pure formalin of at least 35% is brought
exactly to pH 2.1 with dilute sodium hydroxide as determinated by
means of pH meter.

z, Hydrogen peroxide, pure, 3o%.
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Procedure

25 ml fruit juice (for lemon juice lo ml + lo distilled water)

or the corresponding amount of concentrate diluted to this

volume are neutralized in a beaker with 0.25 M sodius hydroxide

to pH 8.1 on the pi-meter; 1o ml of the above formaldehyde solution

is then added. Efter ca. 1 minute the solution is titrated potentio-
metrically to pH 8.1 with 0.25 M sodium hydroxide.

If more than 20 ml 0.25 sodium hydroxide are taken up, the titration
is to be repeated using 15 ml formaldehyde solution instead of

1o ml. Yhen sulphur dioxide is present the sample is treated

vith a fev drops of 30% hydrogen peroxide before neutralization.

Calculation

The amount of alkali used in the titration expressed as wl o.l

H alkali and referred to loo ml fruit juice or loo g concentrate,
is eoual to the formol number of the sample under test.

Remark : in the literature the formol nusber may also be found
defined 2e¢ ml N alkali for each loo ml, Sample vwhich corresponds
to values lo times smaller than those given by the preceding
method of calculation.

Results are to be expressed in whole numbers.

Chemical methods of cereal and oulse analysis

1. Gluten in wheat flour

Principle

Starch is gently weoshed out of the sample and the gluten
remaining is dried and weighed.
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Apperatus

1. Porcelain dish or mortar with spatula or pestle
2. Bolting cloth (approx. 6o GG)

%, Oven

Procedure

- e s e

Weigh 25 g flour into the dish or mortar, add sufficient tapwater
(about 15 ml) to form fifm ball of dough and work the dough with
spatula or pestle, taking cakre that no material adheres to the
utensil. Allow the dough to stand in water at room temperature

for one hour.

Knead the dough gently in a stream of tapwater over the bolting
clotth until stsrch and all soluble matter are removed. This
operation requires approximatively 12 minutes. To determine )
vhether or not the gluten is free or nearly free of starch, let one
or two drops of wesh-water obtained by squeezing the gluten, f211
into a beaker of clear water, This will become cloudy if starch
is till present. Allow the gluten thus obtained to stand in wster
one hour, press as dry as possible between the hands, roll into

2 ball, place in a tared flat-bottomed dish and weigh =2s moist
gluten. Dry at 100°C to constant weight (24 hours), cool =nd
weight, Exvress the weight as a vercentage. Crude gluten thus
obtained is not vure protein but contains liguids, =sh and

some starch.,

2. Acidity in Flour

Princivle

The acidity in an acueous extract prepared under standard conditions
is determined by titration and calculated as lactic acid.

ﬂgg-ratus

1. Waterbath at 40°C.
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g_enmts
1. 0.1 M NaOH

Erocedure

Weigh 18 g of flour into a S0o ml conical flask and add 200 ml

of carbon dioxide free distilled water. Stand the flask in »
vaterbath at 40°C for one hour so that the flask is covered to just
about the level of ligquid. Swirl occasinally to ensure complete
nixing. After 1 hour, filter and titrate loo ml with o.1 M N2OH,

Caleulstion
ml of 0,1 M NoOH

Acidity, % lactic escid = x 0.1 x 90

looo

x 0o _ __ml of o.1 M NaOH

9 lo

90 = equivalent weight of catic scid.

%X, Talc on >»ice or barley

Principle

The talc is floated of, filtered, digested and weighed.

§eazents

1. 10% ammonia solution

2. Hydrogen peroxide, %% (lo volume)

2, Hydrochloric:cromic scid mixture. Carefully dissolve lo g of
chromic trioxide in loo ml of water and add to 900 ml of contracted
hydrochloric acid,




Procedure
Shake 20 g of sample with the dilute hydrogen peroxide solutionas.
Heat to about 60°C so that the gas formed causes the particles
of talc to come away from the surface. Decant off the liguid
containing the talc, wash the grains several times with water
and add these washings to the decanted liquid. Heat the liguor
vith the hydrochloric/chromic acid mixture to oxidize suspended
meal, fillter off talc, wash, ignite and weigh.

In unpolished rice the residue does not normally exceed 0.025%.

Moisture in whole loaf of bread

Principle

The loaf is weighed, cut and air dried product is weighed

and ground and the moisture determined on a small portion. The
total moisture is calculated as a percentage of the whole losf

25 received. The method is not applicable to bread containing fruit.

Procedure

Accurately weigh loaf of bread immediately upon receipt, using
scales sensitive to at least 0.2 g. It is impossible to weigh
accurately st this time, seal sample in air-tight container and
weigh as soon as possible.

Preserve sample in such a msnner that no loss of breasd solids can
occur whereby loss should be calculated as moisture.

Cut bread into slices 2-% mm thick. Spread slices on paper, let
dry in warm room (15-20 hours) and when apparently dry, break into
fragments. If bread is not entirely crisp and brittle, let it dry
longer - until it is in equilibrrium with moisture of air - so that
no moisture changes occur during grinding.
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Weigh, grind and weigh again to check absence of grinding
losses. Mix well and determine the woisture content on a small
weighed portion (aboy 2 grams) by drying 1 hour at 1%0°C as
the flour samples.

Calculation
% moisture in bdresd « ¥ moisture in dry ground samples

weight of air-dried slices
weight of fresh loaf

Starch acid hydrolisis

Principle

Starch is converted by acid hydrolisis into reducing sugars
vhich are determined by volume using Fehling's solution.

Angaratus

1. 250 ml flask, suitatle for refluxing

Reagents

1. Hydrochloric acid 1,19 density

2. Potassium hvdroxide solution about 1%
3. Decolourising charcoal

4, Fehling's solution

5. Methylene blue solution (1%)




Method

[

Into 250 ml flask place a sample containing about one gram of starch.
Add loo ml of distilled wster and two ml of hydrochloric acid.

3ring to the boil 2nd reflux for three hours.

Transfer the contents of the flask and rinse into a 200 ml graduated
flssk. Cool and nearly neutralize with potassium hydroxide solution.
Add disstiled water to 200 ml and filter through a litter
decolourising charcoal.

Then pours the solution into a graduated burette and reduce lo

®)l of Fehling's solution by the following method:

- Into a flat-bottomed flask of about 250 =l pour lo ml of
Fehling's solution (5 ml of solution A and 5 ml of solution B).
Shske until clear and add %0 ml of distilled water and small
quantity of ouartz cr pumice.

Place the flask on =2 square asbestos plate with a round hole

of sbout 6 mm diameter in the centre, the asbestos is resting

on 2 piece of wire gauze. Heat the flask at such a rate that the
liouid begins boiling afier sbout two minutes.

From the turette, add to the boiling licuid successive guantities
of the sugar solution until the blue colour of Fehling's solution
hecomes herdly discernible; then add 2 or 3 drops of methilene blue
solution as indicator and complete the titration by adding further
cuantities of the sugar solution, drop by drop, until the blue
colour of the indicstor disavpears,

For greater accuracy repeat the titration under the seme conditions
but adding without a break almost all the sugar solution recuired
to reduce the Fehling's soltuion. In this second titrationm,

the reduction of the Fehling's molution should occur within three
minctes.
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Edible oils and fats

Soap test in edible oils.

Principle

Detection of alcalinity using bromphenol as indicator.

Apparsatus
150 x 15 mm tegt tube

Reagents
1. Solution of 0.1% of brom phenol blue in 96% V/V ethenol
2. Acetone, analytical grade containing 2% V/V water.

A few drops of the solution of bromphenol blue should give a
yellow to yellow-green colour to the 2% water in acetone.

Procedure

Place lo ml of the acetone and 1 drop of the bromphenol blue solution
ina test tube. The solution should have a yellow colour. ’

(If not, rinse the test tube with acetone until the blue colour
dissppears). Add lo g of the oil to the test tube, stopper with a
clean stovper, shake and allow to settle. The presence of dlue

colour in the upper acetone layer indicates the presence of soap.

Exvression of results

The results is expressed as positive or negative.
The test is applicable to any edible oil,
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2. METHODS OP MICROBICLOGICAL AEiLYSIS OP POOD AKD #ATER®

3. EKSUKERATION OF A=SOPHILIC AEROBIC BACTERIA (Aerodic Plate Count)

l.l. Referen-:
PAO EC/Xicroblod/15/Report 1/Annex .

1.2. Principle

This method is dased on the assucption that the microbial cells present
in & sa=;le 3ixed with an agar wedium each form visible, ssparated colonies. This
is odtained by mixirg decizal dilutions of the food se—ple homogeanate with the
medium. After izcucation of the plates at 3C°C for 72 hours the number of mesoph-
ilic asrobic bacteria per g of food sacple is calculated from the nurber of cclo-
nies obt:lutzod in selected Petri dishes at levels of dilutions giving a signifi-
cant result.

It should be borne in mind that this method, es all oth:r methods, has
soms licitations. ajcroblel cells often occur as clucps, clusters, chains, or
pairs in foods, and may not be well distributed irrespective of the nixing and
dilution of the sa=jle. Consequently, each colory thet sprears on the agar plate
may arise froz a single cell or from groups of cells and heace tkhe colory co:nt
|ay not reflect the sctusl nuxber of the viable bacterie fr the food. Koreover,
‘some microorgaziszs may fail to grow and form visible colonies on the agar medimm
a8 & result of unfavourable conditions of temperaturs, oxygen or nutrition, or
because the cells ars weak.

1.3. Apparatus and Glassware
8) Potri dishes %0-100 mn, glass or plastic

®) Pipettes 1, 5 and 10 ml, graduated (total-flow)
¢) water bath, 45 » 1°C

d) Incubstor, 30 + 1°C

e) Colony counter

1.4, Culture medis end diluent
a) Buffered peptone water (2F) P2.1.9
b) Plate count agar (PCA) P.1.50

1.5. Procedure

1.5.1. Preparatioz of food hozorenate
welgh <5 g o the ::Exea saaple aseptically irto a sterile blender

iu- or izto a Stozacher bag and add 225 ml of BP+<. Blend the food at & speed of
5000 = 20000 r p = for not more than 2.5 pin or mix in the Stozecher for 20 sec.

1.5.2. D%lution
[ the food homogenate by shaking and pipette 1.C rl into a tube
contalning 9 ml of the BFv, mix carefully by aspirating 10 tize with a pipette.

%) Prom the first dilution, transfer with the sa3e pipette 1.0 to 2nd
d4ilution tube contsining 9 ml of the BP», mix with & fresh pipette, and

¢) Repeat using & 3rd, 4th tube or more until the required number of
d{llutions are xade.

d4) Shake all d{lutions carefully.

® A schematic outline of the activities involved is given following each of the
first 10 methods.
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6.COUNT colonies on plates containing 30-300 colonies
and multiply the number of the colonies by
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1.5.3. Pour ati=
a pette 1.0 ml of the food homogenate and of each dilutionm of
homogenate into sach of the appropriately marked duplicate dishes. - -

b) Pour into each Petri dish 15 ml of the PCA (kept at 45 ¢+ 1°C in s
water bath) within 15 min of the time of original dilution.

e) Kix the sanple dilution end agar medium thoroughly and uniformly;
allow to solidify.

1.5.‘. Incubation
Incubate the prepared dishes, inverted, at 30 + 1°C for 72 + 3 k.

1.5.5. c«:mt%ti the colonies
Yollowing incubstion, count all colonies on dishes contaianing 3C - 300
colonies and record the results per dilution coumted.

1.5.6. Calculation -
s djshes exacined contain no colonies, the result is expressed
as 3§ less than 1 x 10! bacteria per g or ml.

d) Vhen the dishes (dilution 1 in 10)_contain less than coloniss,
the result is expressed as : less than 3 x 10° (30 x 10 = 3 x 10<),

c¢) Vhen the colonies ars more than 30, count the colonies in both plates
of a dilution and calculate the average, retaining only two significent digits and
multiply by tke inverse of the correaponding dilution to obtain the number of
bacteria per g or ml, °

Exaxple 3 dflution 1/100 dish 1 3 175 colonies
- dish 2 s 208 colonies
calculation s 175 + 208 = 383 ¢ 2 = 191 & 190 = 190 x 100

Results 3 1.9 x 10* bacteria per g of food.

2., ENTZRATION OP COLIPORK BACTERIA
(Determination of the most probable number, MNPN)

2.1. Reference

PA0 ECNdicrobiol/75/keport 1/innex V. and Bacteriological Analytical
Kanual for Poods, 1976, 4th Ed. Pood and Drug Administration, U.S.4.

2.2, Principle
This method is based on an kB procedire using lauryl sulphate tryptose
broth in a presuzptive test, followed by confirmation of gas-positive tubes using
Brilliant-Green lactose bile broth, each being incubated st }7°C for 24-48 bours.
Por testing for foecal coliforms EC (E. coli) broth is used, incubated &t 44.5°C
for 48 hours, Por testing for E. coll the gas-positive tubes are streaked on
1-BMB (?.1.18) medium and IAVIC (D.2.5.9-s) tests are done.

2,3. A stu Glasswar
e) Test tubes (18 == x 180 mm)
®») Durbam tudbes (10 mm x 75 mm)




Pipettes 1 ml (total-flow)
Incubators, 35 2 1°C, 37 £ 1°C
Water bath, 45.5 & 0.05°C

2.4. Culture medis and reagent
Brillisnt-Green lactose bile broth 2% (BGLB) P.1.7
Buffered peptone water Y. 1.9
Indol medium and reagent ?.1.25 and PF.1.26
Koser's citrate P.1.29
Leuryl sulphate tryptose broth (LST) E.1.31
Levine's eosin methylene blus agar (1-BiB) F.1.18
Yoges-Proskauer (VP) medium P. 1.T7

2.5. Procedure

2.5.1. Pregﬁation of food homogenate
epare as deacribe er D1.5.1

2.5.20 Dilution
Prepare as oscribed under D.1,5.2 &) and b)

205030 Inaculation
J inoculate each of 3 tubes of LST broth’ (containing inverted Durham

. a
tubes) with 1.0 ml of the food homogenate (1 in 10).

- p) Carry out the same operation from the ¢irst (1 fn 100) and the second
(1 in 1000) dilution tubes, using a new stex "o pipette for each dilution.

2.5.4. Jncubation
cubate the LST tubes at 37 * 1°C for 24 and 48 h.

2.5.5. Rosdég of errichzent tubes SErosu:x%tive test)
ecord tubes spowing ges productlon er 24 h, and reincubate nega-

tive tubes for further 24 b, then record tubes showing gas production.

2.5.6. Confirmed test for coliforms
8) .racsler & YoopZul Zrom each gas-positive tube of 1ST to s separste
tube of BGLB bdbroth.

b) Incubste the BGLB tubes at 37 & 1°C for 48 h.

¢) The formetion of gas confirms the presence of coliform bacteris.
Record the muzber of positive tubes that were confirmed as positive for coliforms.

205.70 Cnlculation (KPR)
Yote the kPl appropriate to the number of positive tubes from the

following table for sxample 3
3401 3 10, 1401 s 100 and O in 1 3 1000

The table shows tbat KPN = 43 coliforms/g or ml.




MPE index and 95% confidence lixits when 3 tubes are used
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2.5.8. Test for faecal coliforms

a) Simultaneously with the confirmatory procedurs using brilliant green
13:':0-0 broth, transfer should be made from all positive presumptive tubes to EC
nedium,

b) The inoculated EC tubes are incubated at 45.5°C for 24 h, and gas
fom;ignsi;)rocordod. The bacterial density is estimated from the tahles of MFE
.'. -” L J * L]

c) Por the differentiation of coliforms refer to the IXViC reactions
(3-2.5.9-0).

2.5.9. Test for Escherichia coli

a) Transfer a loopful from each gas-positive tube of LST to a separate
tube of EC broth.

b) Incubate the EC tubes for 48 h at 44.5°Csproduction of gas is positive.

¢) Streak one plate L-BB agar from esch positive tube in & way to obtain
discrete colonies and incubate 18-24 h at 35°C.
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PL.2:ENUMERATION OF COLIFORMS

1.FO0D 25 mi butfered peptone
HOMOGENATE water
110 25¢g food
blend at 15000 - 20000 rpm
im Cml _
2.DILUTION #\ \ l
b T itone
water -
3.PRESUM P-\T:o %nJo Roo

0
EZEJS?!%L uk 1ml Amt |}\ 1ml/41l1m

at 37C
for 24-48
hours

LAURYL SULPHATE TRYPTOSE BROTH [LST]

4L CONFIR- one loopful
MATION
TEST |

incubate
at 37
for&dh

BRILLIANT-GREEN LACTOSE BILE 2%(BGLB]

5 RECORD gas positive tubes and colculate from MPN
tables
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4) Transfer 2-3 of the suspected colonies from each L-B plate to PCA
slsnts and ircudbate the slants for 10-24 h at 35°C. At the saie tize mske Graa
stains of each culture.

e) Perfort indole, methyl red, VP and citrate tests (L-ViC test).
For inldole ang VP test see Lalpbonella (D_.C.S.l. 1=b ¥ ari VI).

Por kP test; inoculate s tude of VP medium and fncubate for 48 h at
35°C; @24 5 arops of cethyl red indicator to each tube. KR +ered colour.

For Citrate utilization inoculate a tudbe of Koser's citrate medim
eand incubate 96 h at J5°C and exsnine for growth.

Clessification of Ccliforms by IXViC test

Indole MR

o

Citrate Iype

Typiceal E. coll
Atypical E. coli
Typical intercediate
;;gglilll intercediate
cal E. aerorenes
AtypicalE." aerogeses

¢1 04109

+4+00 0

, Cozpute MPX of B. coli per g or ml considering as E. coli the Gres -
negative, non-spore forming rods producing gas in lactose and uc * — Oor
~t+==INViC pattern.

J. KNMBRATION OP PAECAL STREPTOCOCCI
3.1. Reference

Thatcher, P.S. and Clark, D.S. ed4. (1968) s Kicroorgasiscs in foods 3
gl:h’ significance and pethods of enumeration. Toronto, University of Toronto
88 ¢

3.2 . inc [ ]

This method is based on presuzptive enumeration of fascal streptococei
(Lancef1e1d group D streptococei) usicg Packer’s Crystal-Violet Azide Blood Agar
and the pour plate technique, followsd by confirmation and identification of the
suspected colonies.

3.3. tus Glassware

Yetri dishes

Pipettes

Water baths, 45°C, 60°C
Incudator, 35 - 37°C
Colony ecounter




3.4, Culture redia and reagents

a) Buffered peptone weier P.1.9

») Pucker's ccystal-viclet azide blood agcar P.1.47
¢) Phenol-red sorbditol broth P.1.49 .
4) Thallous acetate tetrazolium glucose ager F.1.63
e) Zryptoss broth, pH 9.6, asd pi 7.2 P.1.68

£) Tryptose sgar F.1.69

g) ZIryptose bile broth 40% P.1.70

) Tryptose salt broth P.1.72

§) Tryptoss tellurite sgar P.1.73

3) Tryptose TTIC agsr F.1.74

3.5, Procedure

a~ation of food komo_enete

305.1. Pre
Frepars as Sescribed urder D.1.5.1

3'562. ution
Yrepare as described under D.1.5.2

30503. 20_0%!%2
pette 1.0 ml of the fcod hormogenate and of each dilution of the
te to each ol the apyrorrietely marked duplicate dishes.
Promptly add to eackt dish 15 nl of the Packer's erystel-violet azide blood agar,
melted and tempered to 45°C. Kix and leave to solidify.

3.5.4. cubation
Incubate the plates i{nverted at 35 - 37°C for 72 h.

3.5.5. Countins the colonies

Tount all tre s=all violet-coloured cclonies on plates containing
30-300 colories ard cozpute the nuzber of presuxptive fascal streptococci per g
of food specizens.

3.5.6. Cornfir=satioa of faecsl streptococcd

a) Sutculture 3-5 of tke violet~coloured colonies on separate dried
plates of thallous acetele tetrazoliuxz glucose egar.

b) Incutete plates izverted et 35-37°C for 46 h. Colonies with red
centres are prosebly :ttrepticossus {ascelis; white colonies are 1ikely to be
Streptococc:3S fesciurg Tatensely Ted colonles are probably Streptococcus lectis.

¢) Transfer two white exd two red-ceatred colonies to separste slaats of
tryptose agar, incudate at 35-37°C for <4 h.

d) Prepers scear and stein with Srac.

o) Proz the slents (24 b 01d) inoculate the following 3
1) slopes of triptise ager; incubate at 45°C for 48 b (growth indic-
ates a positive test).

11) tubes of tryotose bile brotn 40%; incubate at 35-37°C for 48 b
(Turbidity Tepresexts a ncsitive t.:8%).

141) Slaats of trytose ager; incubate at 35-37°C for 48 b, pipette hydro-

peroxide solution oz the growth. The evolution of bubbles indicates &

positive catalase test. %ate that, cultures on bile bdroth 40% and tnose grown at
45°C are negative for catalase.

3.5.7 Idcnuﬂgauon of species

a) Inoculate two tubes of the go0llowing media with 24-bour-old cultures
of the streptococci and incubate at 35-37°C for 48 b.
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PL.3:ENUMERATION OF FAEC. STREPT

225 mi butfered
1.FOOD HOMOGENATE peptone water

110 -/__.259 food

blend at15000 20000 rpm

iml
Imt  Tml Iml  1ml
—9 ml

|| i

UL
1:100 11000 1:10000 11000001 1000000

3.POUR 15mi |
PACKER'S CRYSTAL
VIOLET _AZ!D
BLOODAGAR (
incubate -'
at 37C for 72h

1m

4.COUNT all small colonies with violet colour

S.CONFIRMATION

a grow ot 45°C
b’ - [ ] pH 9'6
in the presence of 40% bile

c .
d. . In 65% NaCl containing medium
e. resist heating at 66C for 30 min
f . tellurite, sorbitol,TTC
) Refai Fig.8




1) tryptose broth, pH 9.6

11) tryptose salt bdroth
111) tryptose tellurite agar slants
iv} tryrtoese 5iC agar slants

v) phexnidl-red sorbitol broth

Growth in the first 4 media represents positive reaction, yellow
colour in the lest mediun indicates fer=entation and positive reaction,

b) Inoculate two tubes of tryptose broth, pH 7.2, preheated to 60°C and
bold them at 60°C for 30 min in & water bath. Cool tubzs and incubate thex for
48 b at 35-37°C. Growth is & positive test.

- @) Glassify according to the following table 3 .
Idertification of Lancefield group D Streptococci

Test Strept. Strept. Strept. Strept. Strept.

fascalis feecium durans bovis equinus
45°C + + + + +*
40% bile + + * + *
Catalase - - - - -
9.6 + L 4 L 4 - -
5% ZaCl + + * - -
60°C for 30 min + + * - -
0.05% tellurite + - - - -
Sorbitol + : - - -
"TIC agar + - b4 b4 -

4. DBTECTION OF SAINCYZLLA

4.1, Reference
PAO EC/Kicrodiol/75/Report I/Anzex V

4.2. Princirle

Salmonelle wher precent ares ususlly fouzd in low nucbers in foods and
often in the presezce of consicerably lerger nucbers of other mexbers of Entero-
bacteriaceee. In fcods which have been hested, refrigereted, frozen or dried,
viable Salmozelles bacteria cay be present.

This method is based therefore on giving the chence for tke few
nunbers of norzal or of str<zsed lalzonella becteria to grox first in a non-
selective 11quild mediu= at 37°C (pre-enrichrent). Such a mediuz and a te=perature
will allow oth.r bacteria to grox as well, tberefore thisz step is followed by
subcul tar the pre-enrickment medium into & liquid selective medium aud incubat-
ing it at to 43°C, Tae latter is inoculated into a 301id selective and diZfer~
ontisl mediux, and after incubation at 37°C the plates are exaniired for the
grounu of colonies which by their charecteristics are considered presutptive

a,

These colonies ars ther examined for the biocherical end sercvlogical
eristics of Sglmonelle speciles.




4.3. Apparatus and Glaseware
@) Test tubes (16 x 18C =m) and bottles (500 and 1000 m) capacity)
B) Test tudes (6 mc x 169 ) for lysine decerboxylation medium
¢) Keasuring cylinder (100 rl) -
4). Pipettes, 1 ml azd 10 ml

o) {;tﬁ.:;shn. szell size (90 - 100 mm in diem) and large 8120(140 -~ 150 mm

£) Incubators, 37°C and 42-43°C
8) Drying cabinet, 50 » 5°C
B) Water dath 50°C

4.4. Culture medis and reagents
8) Bismuth sulphite egar F.1.4
%) Brilliaat-green/phencl red agar P.1.8
e) Buffered peptone wster PF.)1.9
) f—mutoauuo reageat F.1.22
¢) Indole msdium and reagent ?.1.25, F.l.26
. £) Lysine decarboxylation medium (LDC) r.1.33
g) Butrient-egar P.1.44
B) Saline solution P2.1.54
1) Selenite cystine hroth P.1.56
J) Semi-3011d nutrient agar P.1,.57
k) Zetrathionate mediwm »2.1.62
1) Zriple suger/iron sgar (7SI agar) 2.1.65
8) Urea sgar P2.1.75
) VP medim P2.1.77

4.5. Procedure
4.5.1. Prepazetion of food bomosenate
Freyare ar described under D.1.5.1

4.5-2; Pre-ezrichrent

8) Transfer the f0od komogensts (25 g saxple blended witk 225 m) BPW)
aseptically to a sterile 500 ml bottle.

b) Incubste et 37 + 1°C for 16 ~ 20 h.

‘-5.3. ickment

&) Transfer 10 ml of esch pre-enrickment bottle to 100 ml tetrathionate
zgggcm enother 10 al to 100 ml 0f selenite medium, previously warmed to

®) Incubate at §2-43°C for 48 b.

4.5.4. at L 4

8) After 18-24 h, stresk from each enrichment flask one large petri dish
0r 2 small ones of each of Rrilliant groen ‘phenol red agar and bismuth sulphite
agar,




b) Imcudate at 37 & 1°C for 20-24 h.

o) A4ifter axother 24 h repeat a) azd b).

1:) Zxacine tke plates after 24 ard 48 h tor typical eolczue- of
Selzonelis.
4.5.5. Confirmetion

4.5.5.1. PRiochecizal confirmation

a) Select 5 typical or suspacted colonies frot each and streak thex
on nutrnnt egar plates. incubate for 2G-24 b at J)7°C.

b) FProm isolated colonies on nutrient agar plates inoculate the
following media @

) TSI ezar 1 Streak the sgar slope surface and stab the butt. Incubete at 37°C
'Iz‘?. b. Interpret the ckanges in the ~edium as folloxs

Batt
Yellow gluccse fermented
Red or unchanged glucose not fernmented
Black hydrog=n sulphide forred
Bubbles or cracks gas forzed froo glucose
Slcat eu~face
Yellow lactose and/or sucrose ferzsated
m or ucckanged lacztose end/or sucrose not feraented

g acer 3 Streak the ager slop surface. Incubateat 37°C for 24-48 h. Hose~
ec ou. dicates positive resction. -

ux) Lyaize de-carboxvletion zedium 3 Inoculate just below tke surface of the
liquid nedl=. In cugcte et 575C Tor ¢4 h. 4 purple colour after growtk ‘
indicates a positive reectica.
iv) —zalgstocidase reesent 3 Suspend & loopful of tke colony in 0.25 ml of
the salize scliatioxn a tubé. Add 1 drop of toluere. DJut tkhe tudbe fn a water
bath at 37°C for several min. Add .25 rl of A.-palectosidese reagent szd cix.
Put the tute n-sin in the water beth at 37°C for 24 h. A yello. colour indicates
e positive resction,

v) YP ce2fi= 1 Suszend e loopful of the cclon,y in eech of twd tubes containing
0.2 =l o? ::;o cediu=. Ircubate ope tute at roc= tec—perature axl the ctier at
J7°C Zor 45 =, 422 to eech tuse z drops of trn2 creatine s*lt.t'.o:x. 3 drops of the
othl..onc z:sphthal solution a=@ 2 drozs of the KCE reagent. Szeie after tae
additiorn 02 esch reagent and read the reaction within 15 =in. A pink t> brizht
red colour iniicates & positive reacticn.

vi) Ip2:1e zadiux 3 Xzoculete & tude witt the colony ard ixcudete at 37°C for
24 b, 233 T =Y of the ind:le reageat. 7Tre forming of a red rinz indicates a
positive resction.

c) Zypical bel=onelle Colo:iies
illiext-s>een o-zr

volozies sse cilourleses, pink to fucnsia, trenslucezt o opsjue with
surrond ing =eliu= pizk to red. Soze La2lzonelle appear as transparent green
colonies 17 surrouwnded b organis-s ferzs.tin_ lectdse or sucrcee, since these
carboayirate-fer=enting orga. isns prodice colonies and zores trat are yellow

en or grees; less than 15 o2 tihe ei~onells are atypical in that taey ferzent

sctose snd appear &s yellow-green or green colonies.

14) Bis=uth s:irkite aza>r

volozies are brown, black, socetimes with metallic sheen. Surround-
ing mediux is usually brown at first, turning black wita increasing incutation
time. Some strains produce green colonies wiih little or no darkening of the
surround ing mediun.

1) 3r
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PL4: DETECTION OF SALMONELLA

W\ !
25 i bulfered
1. FOOD HOMOGENATE peplone water
25g food

blend at 15000-20000 rpm

2PRE-ENRICHMENT l

incybate at 37t
for 24h l

J.ENRICHMENT
for48 h

TETRATHIONATE ~ SELENITE CYSTINE

e D@@:ﬁim

v v [ J L 4

hcubonf:: 23[?? tsz.x:; SULPHITE
SSCREENING
Oon TSI slant: red
._.buu - yellow,black spots, bubbles
6.CONFIRMATION

a.biochemical  b. serological

REFAL Fig.9
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4) DBiochezical resctions of Salzonella

#—#_

1 ’sxb:st:rt ellow * 2100‘1'-)
lack + (91.6%)
bubbles or cracks + (91.9%)
slant t red or unchaxged - (99.2%) .
1) n":o.se::nsc of colour - (100%)
111) Lysine decarboxylese purple colour + (94.6%) *
iv) P-gnhctoudue reaction no change of colour = (98.5%) )
v) VP reaction no cisage of colour - (100%)
vi) Indole test; a yellow brown test - (98.9%)

4.5.5.2. Serolozical confirpation

e ———————

Exacine pure ron-suto-acslutinadle colonies for the presence of 0 and
H antigens by slide agglutination with poly- and monovalent sersa.
Por the deterzination of H antigens, inoculate & Jate of seai-sclid nutrient
egar and exapine with E sers after incubation at 7 * 1°C for 18-24 k.

S. ENUMERATION OF SHIGELLA

5.1. Refersnce

Thatcher, P.S. end Clerk, D.S. ed. (1968) Kicroorganisns in foods.
Their significance and methods of enumeration. Toronmto, University of Toronto

%Zﬁ ‘!;‘“‘ Corpendium of Lethods for the Kicrobiological Examination of Foods,

5.2, Principle

This method is based on the use of ILD medium (P.1.78). It contains

xylose as 8 differeatiating acen® snd since most Lhirella do not fermext x{lou.
they sppeer as alkelize (red) colonies cn tke plates (presu=ptive Shisells).
Por confirmation ell tinchezical tests used for Salmonelle (D.4.5.7.1) ace_to be
dope and those givi- - pical chorecteristice (D.5.5.6.1) are exacined gervlozic-
ally. FPor furtner detcils see Edwerds, P.R., and ¥.E. Ewing 1972. Identificat-
ion of the irterobecteriaceae. 3rd £d4. Burgess Publ. Co., Kiznespolis, Einn.

' 5.). Apnaratus and Glasswars
a) Petri dishes

b) Pipettes )
e¢) Water bat:, 45°C
4) Inocubator, 37%C )

o) Drying cabinet
£) Glass spresders




5.4, ture medis and

a) Buffered peptone water F.1l.9

bd) Carbohydrate medis P.1.10

e) Indole medim Pr.1.25, P.1.26

d) Citrate mediam F.1.29

e) Kotils*, test medlum P.1.40

£) ro.essiunm cyanide (KC¥) medium P.1.52
g) TSI P.1.65

h) Urea agar P.1.75

i) VP medim P.1.77

J) Xylose lysine decarboxylase agar (XLD) P.1.78
K) Shigelle antisera

5.5. Procedure

5.5.1. Preparation of food homogenate
pare as describe er D.1.5.1

5.5.20 Duutlon i
rrepars as described under D.1.5.2

5.5.3. Inoculation .
e 0.25 ml of food homogenate and dilutions of bhomogenats omto
the surfaces of dried plates of XLD agar and spread with a sterile glass rod.

5050‘. Incubation
incuoate at 37°C for 24 h,

5.5.5. "Countirs the cclonies (grosungtive Shigella)

Select pletes wita Ju-Juu colonles and count coloniss that appear
uniformly red. These are presunptive Shigzelle, -
5.5.6. Confivmation

5.5.6.1. Biochermicel confirmation .
Proceed es In Cal-cnella with regard to the following tests 3

TSI s red slant, yellow butt, no gas, no H2S
Urease s negative tno red colour)

Lotility s non-motile

KCn s no growth
Indole s positive or negative
VP s negative
Carbohydrates 1 no gas

Citrate mediums no growth

5.5.6.2, Serolocical identification
Zxacine pure non-auto-azglutinable colonies from & nutrient agar or
TSI agar slant for a;:lutination wita poly- and monovalent Shigella sers.

Cultures thst appear to be Shigelle on the base of biochemical react-
fons, but which agglutinate poorly or not at all, should be heat treated by
boiling a suspension of the organisms for 15 - 30 min. After such treatzent, the
suspension is cooled and retested for agzlutination.




PL.5:ENUMERATION OF SHIGELLA

225 ml buftered peptone
water

1.FOOD HOMOGENATE

1: 10

259 food
blend at 15000-20000 rpm

iml tml iImi - Iml  1ml

2.DILUTION

1100 1 1000 1 IO(DO 1100(!)0 1

3PIPETTE
0.25 mlt
onto XLD agar
incubate
at37C for 24h

4.COUNT colonies that appear uniformly red

5.CONFIRMATION:

a. TSI : red slant, yellow butt, no gas, no HZS
b. UREASE : negative

c. KCN: no growth

d. CITRATE: no growth

e¢. CARBOHYDRATE: no gas

f. INDOL: positive or negative

g. VP : negative

h. MOTILITY : non-motile
. SEROLOGICAL IDENTIFICATION

Fig.10
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6. DETECTIOJ OP EXuROPATIAGELIC ESCHSRICHIA CULI (_sc)
6.1. Reference

Cotpendiuc of Methods for the ~icrobiolozical Rxa=ination of Foods,
1976, APEA. :

6.2. Frinciple
This method is based on pre-earichzent in nutrieat and kecConkey
broth, enrichmeat in LST a=d -t broth and streaking on L-E B agar. Tne suspected
g‘l:oniu are tben exaained for biocher:ical and serclogical characteristics of

6.3. Apperctus and plecsware
vater batks 44°C and 41.5°C
Incubator, 35°C
Blender
Test tubes, pipettes, Petri diches

6.4. Cultwre medie and resgents
Carbokhydrate fermentstion media F.1.10
levine's eosin methylene blue ager F.1.18
Enteric enrichment (.E) broth F.1.19
Indole medie and reegent F.1.25, ¥,1.26
lauryl sulphate tryptose broth (LST) P.1.31
KacConkey agar P.1.34
KacCockey broth P.1.35
'1tr&t. bmth 3.1.43
Butriext broth PF.1.45
KC: mediu= P.1,52
I5I agar P.1.65
Ures broth F.1.75 without sgar
VP nediur 1.1.77
8. ccli antisers

anwd

'

rh Mo anop

(AR Al

6.5. Procedure

6.5.1. Secple precaretion
weigh t+0 &5 g portione aseptically into 225 ml LecConkey broth and
225 ml nutriect broth in sterile blender Jjars and honogenize 30 sec (1:10).

6.5.2. Direct streek
=sreex nutrient broth honogenate on L-:»B end LacConkey agars.
Iacudate at 35°C for 24 h.

6.5.3. Erricirert

Izc.ibete LacCorkey broih at 35°C for 20 h. 4Yrancfer one loop to
30 ml IST broth. Incubate at 44°C for 20 h. Incubate nutrient troth at 35°C
for 6 h. Transfer one loop to 3u ml i broth. Incubcte at 41.5°C for 16 h.

s : tc enrichnent broths with 105 KaiCo3. Plece oze
drop of each broth on a clecn slide and adé one drop of pulyvelent OB sers and
one drop of (,5% saline. .ix drops and examine for agglutination,

6.5.5. Biocherical confir-stion
Teak pocitive LoV enrichment broth on L-il3 agar and 23 enrichrent

broth on MacConkey and L-L:B agars. Incubate st 35°C for 24 h.



- 56 -

PL6:DETECTION OF ESCH.COLI

"

225 ml buftered

eptone water

1FOOD HOMOGENATE pep

25g food

1:10 A
blend at 15000 - 20000 rpm
10ml
1ml 1ml

2.DILUTION ;[ ~ ”

——

:10

Treetone
. ate
1:\% ' 1\/0 1900 '
3PRESUMP_ /1\1 ml /1\1 mi 1ml
TIVE TEST iR L

LAURYL SULPH
ATE TRYPTOSE
(e 06

2%-48h at 37C }

[+

4.CONFIRMA

T
TIONTEST —EC BROTH
48h at 455°C H d H gas positive
4

5.CULTURE ¢ ) '
OF L_EMB AGAR
E.COLI!

6IMViC REACTION : INDOLE./-, MR+, VP -, C-

Refai Fig




- 55 -

6.5.5.1. Select cisracteristic colonies and inoculate ToI, VP, indole,
urease, KC., citrate and cdonitol mecdie. In ivddition,slants of plate count agar
~are inoculated with the sc=e colonies to be used for serological excnination.

6.5.5.2. Bijocaezic.l cmsreceteristics of . coli
e acid)
1i25)
v - P.
Indole
Urease
KC3
Adoaitol
Cytochroze oxidase

6.5.5.3. Serclogzicel iden:ification of anteropethogenic E. coli

a) Suspezd growi: from FCA in saline and further exacine only cultures giving
a honogenous suspernsion.

b) Test the suspension in polyvalent OK serz using drops of suspension, enti-
serum and seline.

¢) If negctive in polyvalent sera, heat the suspemsion at 10u°C for 15 min end
re-exanine in polyvelent sera.

d) If positive, exanine in monmovalent OX sera of positive polyvalent groups.
o) Confirm the identificetion by tube ag;lutination using serially diluted serum.

LI V40 44

7. ENULERATIOE OF STAPHYLOCOCCUS AUREUS

T.l. Reference
PAO EC/iicrobiol/77/iieport 2/anex IIX

7.2. Principle

This method is based on the sprecding of 0.25 Ll of tkte food ho=cge-
nete &nd of the subsequent decinel dilutions on tke surface of Saird-Parker igcr.
This rediu= contains vzorious inkibitory suistcuces whick do mot intsrfere with
the growth of L. cureus. The abilit; of S, eureus to recuce the potassiu= tellu-
rite and to hy?ro!y:o the e s yolk presen: in tue rediun result in the eppezrence
of black cclozies surrounied by a clear zome charuszteristic for t.. sureus., Zie
confirzetory procedure used in this metiiod to establish the idenxtity oz S.%.;e_ug
is the coagulase test. Coegulase is a substance produced by 5. gureus “Eick
clots the plasca of hiiars and animals.

There are cany fuctors effecting t.e ucefulnecs and relicbility of
Se eun detection ond enureration procedi:ces. auong the importent fuctors are
The physiologic state of the orzunisui, conjetitive position of . eureus in tie
sc3ple Denstrun and licitations of the medium used for izolutiom. 1t Is to be
noted that the physiology of S. gureug is diverse; f£or exemple, not all striins
bhave the capccity to hydrolyze egg yolk or produce coagul.se. Comside:able
divergence elso hcs been demonctrated in ti:e response 57 verious strains to the
toxic chenicals used in the isoletion media,




7.3. Apparstus ond Glceswere

a) Petri diskaes 10, =

b) Pipettes 1ml

¢) Water bath 45°C

4 incubater 37°C

e) Colozy co=ter

£) A érying etizet .

7.4. Culture medis and reacents

a) Basird-Parker ager P.l.3

b) 3Bralin beert infusior broth PF.l.6

c; Buffered pertore waier P.1.9

d) 2abbit plessa (dekyireted, conteining <.15 cizd)

T.5. Ezcceduze

7.5.1 Prepercti. of the food homspenate
Prepare as described under D.l.5.1

105.2. Dilution
‘ Prepaze as described under D.1.5.2

1.503. Inoculetion
Pipette 0.25 ml1 of homogenate and dilutions of homogezate onto the

surface of previously dried Bcird-FParker agar plates and spread witk a sterile
bent glass rod. Duplicate plates skhould be preparsd from each dilution.

1 os d. Eeubat ion
: Incubate pletes inverted at 37°C for 24 and 48 h.

7.5.5. Courtins of the colcnies (presumptive S. aureus)

8) after 24 h select plates with 30-300 sep-rate cclonies which are bdblack
and shiny, with narrow wtite sercins ond surrounded by clear zones extending into
the opaque nediu=, These are presucptive colonies of Stachvlococcus aureus,

. ) Xerk the position of these colonies aid re-incubate the plctes for a
further 24 hours.

AN
¢) Count all colonies with the above appeartnce thet developed during
the extended period of irncusetion end subw:it these, or a sisnificaast nusber of
then to the cocgulase test.

d) Colonies of & few streinc of S. gureus may be surrounded by an opaque
zone at 24 hourc, oné 8 larger nuaber of streing ooy show thls appezrence efter
45 b, On the otker kznd, co:gulese nezative etephylococcl rsy skov clewring
after 48 h., CTierefore, coagulase test stould be mide or sucpect colozies,

e) Zotal the colonies which prcduced clecr zones after 24 b of incubat-
ion and those ejpearing after 46 b and were proved to be coagulese poeitive.

7.5.6. Corfir=ction

7.5.6.1. 2estin: for cogczulase pr.duction :

‘ 8) Trazsfer suspect S. gureus colonies intc tict tubes contoining
S ml of brain heart infusion broth and Incubcte c0-24 b at 35-37°C.

b) 444 0,1 ml of rezulting wth to 0,3 ol of rehydroted rcbbit
plasme in scsll tudb.s and incubate .1“‘55‘33-&
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PL.7.ENUMERATION OF STAPH.ureus

225 ml buffered peptone
1.FOOD HOMOGENATE water

1:10 25 g tood

blend at 15000 - 20000 rpm

iml iml

2DILUTION {4 “ “ ]' [

- \.) peptone

./ U U U water
1:10 1:100 1:1000 1:10000 1:100000

3.PIPETTE
0.25 m! onto

BAIRD-PARKER AGAR
incubate at 7
C for 24,48
L-COUNT L 4 L } 4 *
colonies of
STAPHYLOCOCCUS AUREUS ( black colonles surrounded
by clear zone)

suspected colonies

5.TEST FOR COAGULASE l BRAIN HEART
oImtf= | J " INFUSION

EXAMINE for clotting incubate at 37C

for26h
after 4,6 and 24 h
? _. 0.3ml RABBIT PLASMA

6.CALCULATE total number of coagulase « Incubateat 37C

Refal Fig2




¢) Exmaine tube for clotting efter 6 b, The formation of e distinct
clot is evidence of cossulese activity (3+), a 4+ reaction is obtained =hesa txe
en:ire coatext of the to.e cosjulat-s exd is not diszlaced szex txe tite 1s imver-
ted. 4 Je or 4+ reaction is cozsidered as pcsitive jdenzific=tion of Stechrlocaccus
aureus,

7.5.7. Calcul=tion of the colony ccunt

The nuzber of Ltarhkrloccccus aureus should be calculated froa the per-
centage of confirned colozizs mE eTetion Yo the totcl nmucber of suspected colon-
?- (9.7.5.5-0); this is tkex multiplied by 4 (G.25 nl spreed) end by the dilutiom

8. KESUKERATIOE OP VIBRIO PARAEAZLOLYZICUS

8.1. Reference

A —————

Bacteriological inalytical &arual for Poods. 1976. 4th ed., Pood
and m Ad=inistration, USeA.
: ' 8.2, Principle ]
This pethod is based on the incorperation of 3% NaCl in all media
used for isolation and identification of V. parahsenolyticus.

8.3. Apparatus end Glasgware

a) Test tubes

b) Leasuring cylinders
¢) Pipettes

4) Petri dishes

o) Incubator

Vater bath

()
-~

8.4. Culture medis and reazerts
Alkaline pepione water F.l1l.1
Cerborydzate medie F.l.l1
Arginine hydrelszse broth ?.1.24
Lysine deccros: “wr2 tIdik F.l.14
Glucose szl% -:¢..s orstc (GsT3) P.1.23
Hugh-Liefsen slucose troth (11G8) P.1l.24
Indole mediu= and Tecgent P.1.25, F.1.26
Lotility tec: cedliu= F.1.40
Lutrient gelatine P.1.46
Salt-trypticase broth (:23) P.1.55
Sodiux caloride, 3% F.1.58
Thiosulfate-citrate-bile salt-sucrose ager (TCBS) P.1.64

7SI agar P.1.65
Trypticase soy agar (ISA), wiih 3% HaCl Y.1.66

neoaoos

HOW O NP WKW TR
Wwwvvwvw

)
Trypticase soy brotb (TSB), with 35 NaCl P.1.67
V¥ Bedimm 2.1.77
Parssfin oil
Gran stain 2.2.10
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8.5. Jrocedure

8.5.1. JPreperction cf food homogenate
: Prepare as described under D.1.5.1

8.5.2. mut%on
pare as described under D.1.5.2

8.5.3. Imocu}etion

Inoculete three 10 ml portions of 1:10 dilutions into 10 ml each of
double strength GSTR, and taen inoculate three 1 ml portioms of 1:10, 1:100,
131000 and 1:10000 dilutions into single strength GSTB.

8.5.4. Incubation
Incubate broth tubes overnight at 35°C.

8.5.5. Confiramtion

8.5.5.1. a) After incubation, streak a loopful of the culturs rro-'tho
three highest dilutions of GLTB showing grozth onto TC3S agar plates.

b) Incubate the plates for 18 h at 35°C.

¢) The colonies of ¥V, emolyticus on TC3S appear round,
2=-3 mm in disneter with green or blue centres. V. alzinolyticus coloaies are
larger lndtynno-. Coliforms, Proteus and enterococci colonies are saall and

translucent.

8.5.5.2. Bioche=ical identificatjon
i a) TSI : Streak the slant and stab the butt and incubate overnight
at 35°C. V, e=olyticus produces alkaline slant and acid butt, no gas and
no BS (typi Eicelle-, reection).
b) lotility medium : Inoculate 4 tubes by stabbing. Diffuse circ-
uler growth occufs '&"!"_T'nner < cubation at 35°C.

) Lkake a Gran stain from growth on TSA slant,

d) Halopkilic neture : Inoculate 4 tubes of STB containing O, 6, 8
and 10% NaCl, incubete; V. parerzezolyticus will grow well in 6 and 8% NaCl bdut
not in O end 105 concenTraEi ocs.,

o) LR-VP test : referto D.2.5.9~¢, and 4.5.4.1-d

f) Indole test : Refer to D.4.5.4.1-b.

g) Cerbo-zdrate fer—eantestion s Indculate one tube each of glucose,

lactose, sucrose, =:iicse, cmamnitol, etc. from TSA slant. ifter incabation
c¢heck for acid praduction.

B) Gluccse ferzentstion s Stab 2 tubes of LGB mediux, overlay oms
tube with sterile pessfiia oll an cubate for z days at 35°C. Yellow colorat-
ion of both tubes indicates fer=mentation, in the tube without oil only indicates
oxidation. ¥, parchsexzolyticus is & glucose fermenter pruducing no gas.

1) Cytochroze oxidese test 3 Allow 2-) drops of alphanaphthol
solution to flow over a Irest slant of V, %agmolﬁicus Or over & colcay on &
plate, then follow this by an equal asount of paeryleneciamine solution. The
development of dark blue colour within 2 min is positive.

‘) & $ Refer to D.‘lSo‘ol’b

k) Growth et 42°C : Incubate an inoculated TSB at 42°C in a water
bath for 24 h.




PL8:DETECTION OF V.PARAHAEM.

725mt 3% NaCt
dilution water

1FOOD HOMOGENATE 254 food
1.30 blend at 15000 - 20000 rpm
iml imt B 1ml
2.DILUTION | ” l
M 9m NaCl
—4— diiution
water
3INOCULATE ' '°° i woo 1000
GSTE tubes /‘\\ l \ml \ml l\ 1mi
incubate
at 35C
fori8h _
GSTB
double single strength

GLUCOSE SALT TEEPOL BROTH(GSTB)

4.SUBCULTURE
TCOSS 35C/18h m Tc8sS
2-3mm (ound

colonies with blue

5.ENUMERATE using MPN tables or green center

€.BIOCHEMICAL TESTS

TSI alk., no gos noHyS NaCl: 0%~ , 6%, 8%+, 10%-
HLGB: o growth at 42C:e lNDOL e VP:- LDC:-
OXIDASE:o MOTILITY:

Refai Fig.13
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8.5.5.3. The characteristic features of v, Parahaenolyticus are @

Grac-nezative ourved rod

Cytocktroze oxidase positive

Glucose oxidation/fernentation (0/F) positive, no gas
Colony on I35 typical blue-green in colour

ISI, alkaline slant, acid butt, ©o gas, no BS
Positive growth at 42°C

Positive growth in 6% but not in 10% XaCl

Positive LDC

Jegative VP

Negative sucrose

8.5.6. Calenlstion

¥hen the dlue green colonies on TCBS are finally identified biochenie.
calliy as ¥, 2 » Tefer to the original positive dflutjons on
GSTB and ap the 3 tube LF¥ table (D.2.5.7) for final enumeration of the

organiam.

9. EKNMERATION OPF BACILLUS CEREUS

9.1. Reference

Bacteriological Analytical kanual for Foods, 1376, 4th ed. Food and
Drug Adminigtration, U.S.A.

9.2. ZPrinciple

This method is based on surface pleting technique using a mediun con-
eg5 yJolk on which the colonies of B, cereus are recognized by being
surrounded by zones of turbidity,
Petri dishes

9.3. Apparatus and Glassware
Pipettes, 1 ml

Incubators, 20°C, 30°C, 35°C

9.4. Culture media and reagents
Buffered peptone water P.1.9
KG agar, P.1.28
Hitr_te broth BRB.1.43
Nutrient agar E.l.44
, Nutrient gelatin =.1.46.
VP pediuwn 3.1.77
§) Gram stains 2.2.10

9.5. Procedure

9.5.1. tion of food horocenate
Prepare as described under D,1.5.1

9.5.2. Pilution

Frepare as descrioed under D.1.5.2
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PL9:ENUMERATION OF B.CEREUS

25 ml dserad peptone
water

1FOOD HOMOGENATE\ | 54 1006

1::10
blend at- 15000 -20000
Tml rpm

m iml 1ml 1 ml

2.DILUTION &l_ll_[[_“——l

\./ \\/
1:100 1:1000 110000110600011

3PLATING .
0-aSal ON
KG AGAR
incubate at 30C
for 2h .

colonles of Bacillus cereus are
surrounded by a halo of dense ppt.

4, SMEAR & STAIN wiTH GRAM (Grame)

9ml

peptone
wu!er

5,BIOCHEMICAL TESTS
a.nitratered » e.acid from mannitol
b.starchhyd. = f. litmus mikk pept., coaq.
c. gelative liq o g. motility =
d VP .

Refal Figlé




9.5.3. Jpocujation

Pipette 0,25 ml of bomogenate and dilutions of the homogenate om
the lurr:co of previoualy dried kG agar plates and spread with a sterile denmt
glass rod.

9.5.4. Incudation o
Incubate the plates at 30°C for 20-24 h

- 9.5.5. Count of the coloaies sumptive B. cereus)

Count the colonies surrounded by a halo of dense precipitate (leci-
thinase sctivity) and calculete the total number per gram of specimen by multiply-
ing by 4 and by the dilution factor.

9.5.6. Confirmation

a) Prom typical colonies make smear and stain with Gram and exanine
microscopically. ) .

b) At the sane time transfer sode of the typical colonies to mutriea
agar slants, incubste at 30°C for 24 h and froa the growth inoculate the follow-

ing 3
1) GCelatine tude- 3 exmmine for liquefaction after 24 h incubation

at 20°C
11) Nitrate broth tube t after <4 h incubation at 35°C add 2 drops
of alpha-naphthol reagent. An orange colour indicates that nitrate has been

reduced to nitrite.
411) VP medium : refer to D.4.5.4.1-Dd
" @) Characteristics of Bacillus cereus

Gelatine liquefaction
Nitrate reduction

Egg yolk reaction

VP reaction

Gram stain .

9.5010 Caleulation

When the gone-forming coloniss are ccnfirmed microscopically and bio-
chemioally, their count gives the confirmed B. ceresus.

10. EKFNUMERATION 07 CLOSTRIDIUM PERPRINGENS

10.1. Reference
Official Kethods of Amalysis, Association of Official Analytical
Chenists, 12th Ed. 1975.

106.2. Principle
This method is based on counting Clostridium perfringens using the
pour plate tachnique and a selective medium containing sufpﬂfo polycyxzin sulpha-
diagine (SPS), The sulphite is reduced by Clostridium ggrfr%gegt to sulphide .
ac

which reacts with the iron found in the medium to form a n precipitate




that gives the Clostridiu= colonies a black eppearance. These coloniss are then
confirmed by eddi =ioaa]l tests. The antidioticsa are inhibitory to saprophytic
anserobes and facultative anaercbes. .

10.3. Apperatus end Glassware

Potri dishes and test tubes
Pipettes

Anaerobic jars

Incabator, 35°C

%ater batk, 45°C

Colony counter

10.4. Culture medis anc reagents

Cooked meat enrichosat medium P.l.12

Fluid thioglycollate mediun P.l.21

hotility nitrate medium F.1.39

Peptone water diluent (0.1%) P.1.48

Sporulation broth P.1.59
£) Sulphite po sulphadiazin egar (SPS) 2.1.61
g) Gran stain ? 10

10.5. _Procedure

10.5.1. JPrezaration of food hozogenate
Prepere as described under D.1.5.1
10.5.2. Dilution
Prepare as described under D.1.5.2

10.5.3. Inoculation

a) Pipette 1.0 Bl of the food homogenate and of eech dilution of tke
bhomogenate to each of appropriately marked duplicate Petri diszes.

b) Pour 15-20 El of SPS agar into each dish, rotate and tilt to mix the
inoculun and agar ard ellow to solidify.
10.5.4. Ine=tetion

a) Irvert tze pletes ard place in enaerobic Jar.

d) Inccbate the jar at 35-37°C for 24 h.
10,5.5. Counting of colonies (presuap tive Cl. gerfrgsens)

Select platas showing &dout 30-300 black colonies, count the colonies

_and calculate number of clostridie per g of food.
10.5.6. Co-firmation of clostridiu= perfrincens

a) Select 10 typicsl colonies frox the SPS plates end inoculate each
colony into & tube of freshly deacrated and cooled fluid thioglycollate broth.

b) Incubete et 35°C for 18-24 b

¢) Exa=ine each culture by Craz stain ani check for purity of the culture.
Short, thick Gras-positive rods with blunt edges .

d) If cultures are pure, inoculste separate- tubes of motility-nitrate
mediun, sporulation broth, end cooked meat medium. Incubate 24 h at 35°C.

o) Zxamine tubes of motility-nitrate pedium for motility, type of gxowth
doni the stad, (Cl. perfrincens is pon-ootile) and nitrate reduction by adding
0,5-1,0 nl of u(-napgtm'h;:iio solution and the seme axount of sulphanilic acid

ggl_hncrtr ens reduces nitrates, i.s. & pink or orange colour develops within
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HPL]O:ENUMERATION OF CL.PERFRING.

225ml buffered
peptone water

25 g food
blend at15000-200007pm

1mi

2.DILUTION

9ml
=¥ peptone

N it oo Ssce S
3.POUR 15-20mt ' ' ' '

1ml iml iml 1ml ml

SPS AGAR

incubateat 3

. for 24 h
inanaerobic- jor

colonies of Clostridia appear black

4.CONFIRMATION

a.subcultur on

THIOGLYCOLLA
at 35C for 24h
b. examine for
purity and

Gram stain FLUID ‘THIOGLYCOLLATE

€ In0CUlSte: motility -nitrate medium (non-motie, nitrate «)
sporulation broth

5.CALCULATE ,

o of Clostridium pertringens confirmed
Refai

Figl5




£) :Ixamine sporulstion broth for spores. MNake a smear from sediment,
air-dry, end heot-fix. Stain 10 =in with malachite green. wash with water, stain
with aqueous safranin for 15 sec, rinse, blot, dry and exanine microscopically.
Spores will be stained green, vegetative cells red.

20.5.7. Cslculgtion

Calculate the number of Cl. exrfringens in the sample on a basis of
the percentage of the colonies :..:.r.nics are confirmed as Cl. perfringens.

Exacple t
Cocat of black colonies of 10" d4il = 85

8 out of 10 colonies tested were confirmed as Cl. perfringen.
¥o. of Cl.perfringens per gram of food = 85xeB x 10, = ,000
6.8 x 10

11. DEP=CTION OF VIABLL CLOSTRIDIG: BOTULINUK AND BOTULIEUS TCXIN

11.1. Refereace

Thatcher, P.S. snd Clark, D.S. ed. (1968). Lkicroorganiszs in Poods.
g:u— 5ignif icance and Wethods of rnumeration. Toronto, University of Zoroato
88 .

11.2. Prianciple

This method is based on the detection of typical Gran-positive
beeilli with sudtercinul oval spores gro-il on cooked mect medium end praducing
turoicéity, ges cad digestion of the meat particles.
Since the orgeniczs very closely resexble other co_=on portoxinogeric clostridias,
{==upological detection of tke specific toxin rerains an essexztisl procedure,
The detection of tz: tcxin in tLe culture filtrate or in the food sezple is
baseé on the protection of rice by type-specific antitoxin when injected intra-
peritoceelly by the supernctant of tke culture or the food extract.

11.3. Apperatus ané Glescwere

Fipettes

Lypocerzic neziies for injection of mice

cuiteble cenirifuge tubes

~echeniczl food blender cepeble of homogenizing snall food samples.
Cextrifuge .

Incubetor, 30°C

wvater bath, 50°C, 80°C

11.4. Culture redia and reasents

Cooked ceat medium ¥.1.13
Sterile saline sol.tion P.1.54
Poly- and monovalent antitoxins




11.5. Procedurs
11.5.2. Detection of viable Cl. botulinum

a) Izoculetion s
&ce abou 8 of Limogenized food sanple into esch of” thrae tiches
of freshly boiled &nd cooled cooked meat cedium, Lsat ane of the tudes to ZO"c
{::. 15 min, ::‘.d azother to 80°C for 30 auin in water botiles. Leave the taird
unkaeted.

b) Imcubetion ,
incubste all tubes st 3U°C for 5-15 days end exazine for turbidity,
€ad prociction end dig.stion of meat particles,

¢) _xa—instion

i) after 5 dars exaniné cultures for turbidity, ges produstjon,
digestion of meat particles, end odour. A4lso exenine eicrcscopicelly a saecr
stained by Gra— stein. Cbserve Lorprology of organisus end pote existexce of
typical clostridial cells, occurrence ang relative exteat of sporulation, ard
location of spores witkin cells.

11) If there is no srowth after 5 days, incubate and exacine again
after 10 days. .

11.5.2. Detectior of botulinus toxin in food
——-——-——-—.—,_—
a) Homogenize the food sample uith an oqual weight of sterile saline,

using s cechsaical blender.

b) Centrifuge the homogenate at high speed for 1 h, preferably in a -
refrigerator or in a cold room.

e¢) Boil 2 ml of tke supernatent for 10 min, to destroy toxin, {f present,

4) Inject pair of mice eack with (.5 ml of the boiled supernatent.,
Theme are the cortrol test for a heat-lebile toxin, end should not die bececuss

of botulinus toxin, if present defore boiling.
e) Dilute the unheated supernatent to 132, 1310 and 1:100 with sterile

saline,

f) Inject separate pairs of mice with 0.5 ml of the undiluted and
diluted superncztert., ’

g) Cbsexve rice for 72 h;typical sy=ptoms of botulisn ususlly begin
within 24 h with rwffling of fur, followed by laboured breething, weakness of
1izbs and finelly totel paralysis and death,

11.5.3. Confirretion end typing of tne toxin

a) Dilute zonovalent entitoxinc to types 4, B, T and P with sterile
saline to a ccnceztretion of 1 International Cnit / G.5 ml.

b) Prepare dilutions of the toxic supernctant to cover range of 10, 100
and 1000 rin,lethal dose.

¢) Inject several groups of cice intraperitoneally, each mouse with
V.5 m1 of diluted antitoxins.

d) Challenge the mice after 30-60 min with tLe various dilutions of the
:gxic supernctant. 4lso {nject pair of unprotected mice with each toxic dilut-
n as conirol, .

¢) Observe mice for 72 h for symptoms of botulism.

£) The death of all groups except one means thot this group is protected
by specific antitoxins, This confirms the presence of botulinus toxin and
indicates its type.
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11.5.4. Detection of botulinus toxin in culture filtrate
Pollow the seme steps under 11.5.2 (starting with ¢) and 11.5.3

12, ENUMERAZION OF YZASTS AND i.OULDS

12.1. Reference :

Compendium of Kethods for the Licrobiological Excmination of Foods,
1976, APHA.

12.2 Principle

This cethod is the san- as thet used for enumeration of mescphilic
aerobic bacteris but using & mediun suitable for tke growth of yeasts &nd —oulds
such as potato dextrose ager, syc.phil agar or malt egar. Fro= the colony s-ears
are mads and examined to make surs thet the orgenism is a yeast or sould.

12.3. Apperatus end Glassware

a) Petri dishes
b) Pipettes

c) Eater bath

d) Incubdbator

e) Colony counter.

12.4. <Jculture medie and diluent

a) Buffered peptone water F.l.9
b) - kycophil av malt ager with antibiotics Y.l.42, P.1.36

12.5. Procedure
12,5.1. Prere-ation of food hozmogenate
Prepare as described under D.1.5.1
12.5.2. Dilution
Prepare as dcscribed under D.}).5,2

12.5.3. Pour plating

a) Pipette 1.0 £l of each dilution into each of appropriately marked
duplicate Petri diskes. .

b) Pour into each Petri dish 15-20 ml of pycophil or melt agar teupered
$u 45°C, .ix thoroughly a=d ellow to sqlidify.

12.5.4. Incubati nd repoptine .

a) Invers plates sxd incubaie st 20-25°C for 5 days. It excessive
gowth deyelops, count colonies first after 3 days and then sgain after 5 days.

») Repart as yeast and mould eount pe~ § or ml, .
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13). DIRECT LICROLCOPIC EZNULEIATIO. UF LICRUORGauLiud L. FOUDS

13.1. iefereace

Coapendium of iethcds for the iicrobiological =Zxaninatjon of PFoods,
1976, APHA. .

13.2. Principle

- This method detercines the count of both decd and vieble or:sriscs
l.nitzw sacple. Unusually high microscopic counts are indicetive of poor s:nit-

ation.

13.3. Equipment c=nd reezents )

a) uifc roscopic slides plain or wiih a delineated circular 1 cn® ares,

b) Syringes cslibrated to deliver v.0l nl or a pipette similarly calibratcd or
a platinun loop vwith 4 rm internal dieceter. ) .

¢) Drying cabinzt, 4(-45°C.

d) Cocpound microscope with stage micrometer.

e) Stalns, includin; Greo stain.

13.4. Filo preparetion

a) Kix tke saxple well by sheking or blending.

b hanﬁer C.C1 ml by sy-inse, pipette or loop to a clean slide end spreel
over 1 ares with a bent point needle.

c} Dry the prepared films without delsy on a level curfece at 40-45°C.

d) Pilcs of food high in fat should be defatted by rinsing the dried slide with
?101 ard washing off with methanol before staining.

¢) Stain with Gran stain or any other stain as required.

13.5.” Microscopic execination

Pilcs are exemined at first with the high dry objective threr with oil
irzsersion. An estimste is ncde of the cluxps of microorgeniszs presezt in 1 =l
of the test portion. Cluups ere counted separztely if exy cell or group of cells
of the ss=e counted morphological type 1s separated by a disterxce equel to or
greater then twice the smsllest diemeter of the two cells nearest each otaer.,
Count cells of different rorphology, or which are stained differently, &s sererate
units regerdless of their proximity to other cells. To exnniine a represextative
portion of the filz, select a startin; field midway on eny side axd 2 or 3 fields
in from the edge. Count separste fields in a series acrcss tae film, Taen stert
midway at the top or bottom of tie film end count a series of separate fislés in
& 1line perpendioular to the first series.

13.6. Calculation

In computing the count for the fils cethod, the avercge rumber of
microorgenis=s per field is multiplied by the micros copic factor (LP) and by tze
reciprocal of the dilution used. .
;nruso nnu::lmor per field x kP x reciprocal of dilution s Direct microscopic (IXC)
. per g or ml,

HE;B. LP = 100/A where 4 is the microscopic field area.
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14. BACTERIOLOGICAL =50 TRATION OP VATER POR SAWITARY QUALITY

14.1. Reference

Standard Kethods for the Analysis ¢f Water and \aste wWater, 1971,
14th Ed. AFEA.

34.2. _Eouceration of Aerobic mesophilic Bacteris
(stendaxd plete count)
" 14.2.1. Apoerctus end Gloscwars,
. a) Petri dishes 950-1G0 mm
b) Pipettes 1, 5 and 10 ml (total flow)
cg zater bats, 45°C
d) Incubator 35°C or 20°C
e) Colony counter

14.2.2. Culture pedie

a) Phocphate buffer solution of 10% peptone water
b) Flate count eger P.1.50

14.2.3. [Eroceduze
a) Preparstisn anij dilution

The sezple bottle 5hould be shaken vigorously 25 times. Serial
decinal ¢flutions are mede uszins phosphate buffer solution or 10% peptone water, .
as described under D.1.5.1

b) Plating

1.0 £1 or 0.1 ml of the semple os well as of tke dilutions are placed
in separate Pctri dish azd 15.0 el of liqueZied egar medium at a tezperature of
43 to 45°C are to be cdded to eech dish, Tre ager and the sscople should be taor-
oughly mixed by tilting and rotating the dish and left toO solidity.

¢) Ipcubaticn
Incubate the plates inverted at 35°C for 24 h or at 20°C for 48 h., "~

d4) Comting

Crly plstes skowing 30 io 500 colonies should be considered in deter-
pining the steadexd plate count. Counts may be designated es "standard plate
count at 35°C" or "stazdard plate count at z0°C".

14.3. mnucerstion of Coliforrs

__—____—-“—

14.3.1. REultinle-tute fermentation technigue

W
14.3.1.1. Acccratus end Slsssware

a; Fipectes cnd sredusted cylinders

| Diluticn botilec or tubos .

¢) FPetiri distes 1. ma # and 60 mn § for the mexbrane filter
d) TFercestotion tubes and vicls

e; Inc.betors, 35°C, 44.5°C

£) pi. weter

14.3.1.2. Culture cedie cnd reg:ents

a) Brillient greea lcctose oile broth ¥.1.7
b) Suffered p:ptone water ¥ol.9

e) i€ cedius J.l1.15

d) 2ndo egur F.l.lT

og “ozin rethrleae olue egar F.1l.18

£) 1lactoge brots F.1.30

g% Lauryl tryptose orotk ¥.1.31

h) uirient oroth r.l.45




14.3.1.3. Procedure
- @) Presumotive test
In cese of nca-cilorinated water inoculate 5 iubes of the Fresaptive
medium (lactcse or l:uryl tryptcse broth) of 1C ml quentities (double Etre=ct:
each with 10 cl qusntities of wuter, five tubes of tke ceéiuz (sinzle Etrez;th
of 5 ml quantities eeck with 1 Kl water and another set of 5 tubes of S £l quan=-
tities each with V.1 £l of tke water. )

In ctase of cinlorincted or filtered water it is ucnecessary to exe—ine
0.l ml wlume. Instead we cdd 50 ml of water to a bottle conteining 50 ml of the
medium (double strength).

. Incubate the inoculeted tubes ind bottles at 35°C for 24 =ad 48 b and
Tecord the presence or cbrerce of gas formation.

b) Coxfirred test
. Gextly sheke or rotete tubes showin; cas end transfer one to three
loopfuls of the medius to & fermentation tube contaeining BGLB broth.

¢) Cozpleted test

Streak one or nmore indo or L-zZ:3 plates from each tube of BGLB show-
ing gas and incubate £t 35°C for z4 h. Pind one or more typical well-isolated
coliforn colonies end trensfer one each to a lactose broth or c lacryl tryptose
broth and to a nutrient eser sleant.
Record the formation of gas in tie fercentation tube and make & Gram-stained
Preparation froc the ecar slapt cultures.

%he foraction of ses in the secondary lactuse broth tube and the
denonstration of Gra=-negative non-spore forxing rod-shaped bacteria mey be con-
sidered a satisfactory cocpleted test, deconstrating the presence of a nexber of
the coliform group in the vilune of semple examined. Calculete the nucber from
the tables of iPs (see D.14.3.1.5).

H.B. The presucptive test wittout confirmction may be applied to exanine eny
secple of waste, sevege, or weter known to be heavily polluted.

The conlir=ed test stould be ap:lied in tke exa—inetion of routine
samples of drinking water, of weier in process of treatcent end of batking water.

The cozpleted test should be applied only to a proportion of ss=ple
80 as to establisu beyond reesonzble doubt tne value of the ccnfirmed test in
deternining the seritary quelity of such water supplies.

14.3.1.4. Psecel Coliform (KPH)

a) Sirultezeously with the confirmatcry procedure using 3GL3 broth,
transfer should be made fror &ll positive presumptive tubes to =C medium,

b) The inoculated ZC tubes are incuoctei et 44.5°C for 24 h, and
gas formation is reccrded. The bucterial density is estinmated from the tables
of k2% (seen D.14.3.1.5)

¢) Por the differentiection of coliform refer to the IXViC reactions
(”. DoZ.sos‘Ub)v
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14.3.1.5. KP index for various cepbinctions of positive and meg2il
results wken one 50 £l portion, five 10 ml portions axd five 1 nl portiozs (left
table) or wten five 10 £l portions, five 1 ml portions end five U.]l &l porticns
(right table) are used

Busber of oy | Euzber of | Humber of Pt Eucber of PR

sitive sitive sitive positive
gom. per  Ylbes per fubes POT  tubes per
al 41 Bl =l
50 10 1 =2 50 10 1 &1 10 1.C.1=l 101 0 =
o000 1 140 13 0 00 <2 4 2 1 26
001 1 1 41 17 001 2 430 27
002 2 1 4 2 22 010 2 431 3
SEIE R SR BRSO R
012 3 143 & 10¢ 2 2303 %
022 4 132 A 120 6 511 16
0 3 0 3 1 5 ) 92 5 3 2 63
031§ 1354 180 200 5 220 49
04 0 155 240 201 T 23, 70
12 00 1 3}.2 ;52394
102 1 220 9 331 10
103 6 2 30 1 5 32 140
310 3 300 B8 53 3 180
111 5 301 11 5 & 0 1%
112 7 310 11 5 4 1 170
113 2 3 11 14 5 4 2 220
1 32 0 14 5 4 3 280
121 1 3 21 11 5 4 & 350
i SRR RS
130 8 400 B 552 30
131 1 $ 9 W 553 wmo
132 4190 1T 55 3160
133 38 $12 26 o 5 5200
1 34 21 135 %

14.3.2. Baumeretion of coliform (Membrane-Pilter ®LP* procedure)

14.3.2.1, Azperet.os cd Glassvere

e S ———

a) Pipette and (rzducted cylinders
b) Petri dishes, ¢ 60 =

e) Piltrction units

) Filter ce:trea:s

) 4bcorbent p.d= for nutrieats

£) Imcub:tor, 35°C

g) 4 binocular diesecting microscope
h) oter bati, 45°C

14.5.2.,2. Culture cedie

o.; #ndo acar F.1.17
b) M-¥C medium P.1,37




14.3.2.3. Procedure

a) Se.ple size

Size of the sample will be governed by tae cxpcctod becterial density.
100 to 500 nl or more ccn be filtered.

b) Piltretion

Usinc sterile forceps, place a sterile Iilter “ecbrane over the
porous plate of the filtrziion unit,grid side up. Cerefully plece t:-e relched
funnel unit over tke receptacle cud lock it in plcce. filtrstion is tlex cccom-
piished by passizg the saexple th-oush the filter uider partie]l vocuun. Iae
filter nay be rinsed by the filtraticn of tikree <0-)C nl portion of sterile
buffered water b:tw:en sanples, inlock ..aj remwove the fu nel, i=:edietely re-ove
the filter merbrcne with sterile forceps =nd pl.ce it on tze c;cor witia a rolling
motion to avoid the entrepment of alr. Filtration wiits s=.:'1d be ateriliczed at
the beginning of eech filtr:=tion series &s a minibuzn precactioz to avoid accid-
ental contasinatior, A4 filtrotion series is considered to be interrupted when
an interval of 30 min or longer elapses between sa—ples of filtretiox, end in
this case new filtration requires sterilization of all menbrane filter holders.

¢) Izcubstion
The plate is incubated inverted at 35°C for 24 h.
d) Countirg

The typicsl coliform ecolony hes ¢ pink to dark red colour with e
metallic surface sbecen. The count is best mede witi: @ low-power (10-15 magnific-
ations) binoculer wide-field dissecting microscope. Count fron filters contain-
ing 20-80 coliform colonies.

e) Celciletion of colifor:. density
The celculctiorn, colifors density is reported in terms of totai coli-
foras per 100 nl as follows 3

Total coliform colonies/1CO ml = coliform colonies counted x 100
ml saxnple filtered

14.3.2.4., Paec2l coliforr (L.F Procadure

a) Preparetion of culture dish

X Plece a sterile cbsorbea: pad in eech dish cné pipette approxicotely
2 ml of X-PC medium to saturate the psd. Carefully remove cny surplus liquid
from the dish, The filter is then placed on the mediun-izpregnated pad.

B) Incudzticn

The prepared culture are placed in waterproof plastic bags for pro-
tection during sutcersion in the water bath for ¢4 h incubation et 45°C.

¢) Counting

Colonies prod.ced by foecal coliform becteria are blue in colour.
The non-fascal coliforu colonies are grey to crean-coloured.

d) galculation
4s 10 D.14.3.2.3-s.
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14.4. 2est for the faecal streptococcal group

14.4.1, Rultizle-tube technisue

a) Apperetus urd reazenis
See D.14.]3.1.1. and 14.3.1.2

b) Zrecuzptive tcst

The cetk0d is tne a-ne as in coliforxm test but using a series of
tudes of azide dextrose broth P.l.2.
The inoculated tudes are incud=ted st 35°C for 24 h. Each tube is exe=ined for
ths presence of turbidity. If no turdbidity shows, re-incubate for another z4 h.

¢) Confirced test

From all azide dexirose broth tubes showing turbidity after 24 or 48 h
transfer 3 loopfuls to tubes containing 1C =l ethyl violet azide broth, and
incubate at 35°C for 24 h.

The presence of faecsl streptococci is indicated by the foroation of a purple
button at the bottoa of the tube, or occasionally by a dense turbidity. -

d) The ZPE is recorded &8 in the cass of coliforms from the iLFE
tables (See D.124.3.1.5).

14.4.2, Streptococcel plate count

The szne as in tkhe case of standard plats count, but here k-Intero-
coccus or KF Streptococcus asar is used. The plates ars incubated at 35°C for
48 h jsurface aud subsurface colonies produced by faecal streptococci are dark
red $0 pink in colour with entire edges,

14.4.3. Lertreme filter Technigue
1‘0‘03.10 Culiure bLedia
&) 2rain heart irfusion agar P.1.5 and broth P.1.6
b) KP Streptococcus agar P.1.27
¢) L-Znterococcus agar P.1,38
14.4.3.2. Procedure
a) Senmple size
A se=ple of 1u0, 10, 1 or 0.1 ml may be necessery, depending on the
snount of pollution in the water saople,
b) ~Filtretion
’Ouov.' D.l‘-30203"b
¢) Culture dish prepsretion
Pour by pipetts 4.5 £l liquified medium into the dishes and flene
the surface to eliminste bubbles.
d) Incubcticn
Transfer tie filter nenbrone directly to the agsr medium, invert the
pPlates and incubete et 55°C for 48 bhb. :
e) Counting
Colonies produced by faecal streptococci are dark red to pink in

" coloux.
£) Celeuletion

Calculate fro: filter membranes contiining 20-100 faecal streptococc-
as colonies, CSee Dou03o2 03.'

14.4.3.3. COnfimtzon test

a) Pind selected typical colonies from mecbrane filters and inoculate
ontv & bfain heart infusion agar slent. Incudate at 35°C for 24-48 h. ‘




b) ZTronsfer a loopful of grouth froa the brcin heart infusion egar
gt_ﬁo a el;t: :lb{do. Ad:ito' drops of 3% hydrc_en peroxzide to the suear.
absence 0f bubbles constitutes a negative catalase test indicat
Streptococcus culture. & cating & probeble

¢) ZTransfer a loopful of growth from the brain-teart infusion agar
into brain-heart infusion broth ani incubate at 45°C for 48 h.

also transfer a loopful of growth into bile broth 'ium (105 oxzall
solution) and incubate at 35°C for 3 deys. Growth in the abo: mdhaeonatitutu
a positive test for faecal streptococei.
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EQUIPMENT SPECIFICATION-FOOD TESTING AND QUALITY CONTROL LABORATORY IN
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.

8.
9.

10.

-~ 76 -
AFGHANISTAAN

Destrcallating app el heated/20/1/h
Balance analotical range upto 160g
Balance multi purpose upro 100g
Soxlet apparatus heater

Hot plate, elecricaly heated
Glowing furance, electricaly heated
Muffle turance solar

Vacum pump N.10.6 lOmslh
Mchr-westphal balance
Speatrophotometer

PH-meter commpl.

Water bath - 6 poss.

Sand bacth autom. coutr.

Hot-plate for kjeldhl micro 6 poss

tencrifupe, laboratory for 10 amnd 100 ml
tubes etc., with all items

Colorimeter with all items

. Stirer. laboratory type a revolution comtr

0il bath automaticalv controled

. Magnetic & Hear with rot place

Cork borers/set

. Signal clock

. Gas burner

. Alchol lamp 100 i

. Apparatus tor papet uhr matepraphy

. Thermometer set

ADDENDUM 2

missed

[

-

missed

1

1
mjssed

missed

-

compivee | |
missed

"

2

-

mlnsed

!




26. Vacum pump, water-jet 1
27. Vacum pump, IV 2G 2g 2x3/h missed
28. Refregerator 1 damaged

29. Deep freezer refrigerator 1 damaged

LABORATORY FURNITURE

30. Laboratory Table 390 x 80 x 85 cm 2 hroken

31. Laboratory Table 390 x 75 x 85 cm -
(Ceramic plate, resistant to acids and sols) -

32. Laboratory table for apperatus 135 x 64 x 76

33. Tabie for balance 100 x 61 x 78

[ 73
34. Chemical closer 120 x 49 x 190

35. Classware closet 120 x 49 x 190

36. Fume cupboard (Drgester)-conetions
for water, gas, illumination, light fan,
154 x 80 x 250 cm

37. Digestor fam, plastic 100 x 500
38. Laboratory chair

39. Writing desk

40. Micro kicldahl - Apparatus Parnas-Wacuer
41, Extaction app., Soxlet compl. Flask 100 arid 250.
42. Kieldahl flask 500 ml

43. Desrcator 250 mm
300 mm

44, Botile with tubularture at the bottom with
s:op cock tubulature NB sorker 10 L

45. Buretteé. automactic (Pellet). standard
gradnation tSchellenbach:
50 ml
<0 mi
i, Werguniing, vessel with grouning cup

s X el




47. Laboratory beaker, low form

1000 ml
600 ml
400 ml missed

missed
ml missed

ml y missed

50 ml
25 wl
48. Crucible, porceloin, 42x36mm
49. Flask., erlenmeyer, wide mouth
25U ml
300 ml y 10 missed
500 ml
50. Measuring cylindar
25 ml
50 ml
100 ml 9 missed
250 ml 5
500 ml 5
1000 ml 2
2000 ml 2 missed
S1. Volumetric flasks with i stopper
25 ml 20 1 misscd
50 ml
100 ml
200 ml
250 ml
30 m)
INEPIREY

S0 )




52. Filter funel with a short cube
DIA 150 mm
. 80 mm
" 45
53. One mark pipette (bulb pipette)
1 ml missed
5 missed
10 ml 6 missed
20 ml 2 missed
25 mwl 10 broken
50 ml 5 broken
100 ml y 1 broken
54. Graduated prpette
1 ml
2 ml
5 ml
10 ml 10 missed
20 ml
25 ml
55. Asdestos wire Gouse 13x13
56. Condenser, Liebig, lenght of jacket &00.00mm
Condenser, Ahein, lenght of jacket 40C.u0 mm
Washing bottle
500 ml ¢ wmissed

1000 m} ) } miscsed

. Tripod stand, bar lenght IClcm

- Support prpete
. Support. tunnel
support test tobe (wongen!
. Clamp selder (brass)
Beuble Yer=tourern:
Fork like

pnlar
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62. Tweezers, 23 cm 4
Double spoon, metal

18 4

14 4

64. Support Rings

45 mm 3 -
85 mm 3
65. Air injector, filter pump 2

66. Droping bottle
30 ml 5
100 ml 5

67. Reogent bottle

250 ml 10
500 ml 10
1000 ml 10
brush: test tube 10
burete 10
boctle 10
68. Cork, Rubber, assorted’ 3 KG
69. Hose, plastic ditferent 20
70. Porcelain morier andpestle 4
/1. Dish, petry 100x15 mm 50
72. Funnel, Buchner (100 ml) 5 |

73. Funnel., separatory

100 ml 5 missed
250 ml 5 missed ,
500 ml 5 missed
/6. Spatula 1o .
75, Rod, glass different dia J R
/6. glass rubular conector
T=tvpe 1o

Y-t vpe 16
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77. Beaker cover, wathc glass form

50 om 10
100 mm 10
150 mm 10
‘ /8. Centrifupe tube
, 15 ml 12 10 missed
100 ml 12 all broken
79. Micro burete
1 ml 10 missed
2 ml JO missed
5 ml 10 missed
80. Reflux coundenser 2
81. Sintered glass filtration crucible proosity
G.2 0K
G.3 OK
G.4 for vacum 0K
Filtration with internal diamecer of 35 mm 15
82. Glass stopped comical flasus
100 ml 5
200 mi 5
250 ML 5
300 ml b
83. Destilation flask, round bottomed:
250 ml 5 missed
500 ml 3 missed
1000 ml 2 I missed
) 2000 ml 2 l mi<sed

BL. Specific gravity pottle of pyvcnemeture ice to

Rischaner
25 m) 10 1 missed

5C ml IO OK

B%. Tunnel Jor pvcnometure it all missea
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CHEMICALS

86. Petrolium ether p.a. 10x1 7 bel. missed
87. Diethyl ether p.a. 10 x 1 4 prl. missed
88. Chloroform ether p.a. 10 x 1 4 prl. missed ]
89. Suphuric acid p.a. 20 x 1
90. Hydrochloric acid p.a. 20 x 1 1 missed )
91. Indicators

Methyl Red 1 x20¢g

Phenolphtalein 1 x 100 g
91. Echyl alcholhot 96% PA 20 x 1 missed
93. Cupric sulphate 2 1 kg
94. Sodium Hydroxide 5 x 1 kg
95. Potassium sulﬁhate 4 x 500 g
96. Sodiumthio sulp 1 x 500 g
97. Nitric acid 20 x 1 10 missed
98. Potassuim permanganate 1 x 250 g- missed

- 99. Amonium hydroxide 20 x 1L 2 missed

100.Acetic acid, gladule 10x 1L missed
101 .Methanol p.a. 10 x 1L missed
102.0xalic acid 8 x 200 g 0K
103.Silica ge: 20 x 1 kg missed
104.Fehling sol. A. o.a. 200 x 100 el OK
105.Fehling sol B. p.a. 200 x 100 ml OK
106 .Potassium Dichrunate 2.x 500 g CK
107.Ammonium chloride 2 v 500 g OK
108.Perchloric acid % % IL missed ’
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CHEMICALS AND INSTRUMENTS NECESSARY

EDTA . di-sodium salt 5 KG

EDTA di-potassium salt 5 KG

¢ Ammonium Hydronide 5 KG

Ammonium chloride 5 KG

¢ Magnesium chkloride 5 KG
Eriocheom Black-T 0,5 KG

Soduim chloride 5 KG

Sodium acetate 3 KG

Potasuim nitrate 2 KG

Aretic Acid 15 L

Barium chloride 5 KG

Sodium Sulphate | 5 KG

Sodium salicilate 2 KG

Soduim sulphate 4RH 5 KG

Sodium hydroxide : 20 KG

Sulphuric acid conc 1.840 20 L

Magnesium sulphate 5 KG

Potassuim hydroxide 10 KG

Sodium lodide 2 KG

Sodium Azide 2 KG

Sodium sulphate R

Sodium sulphice ¥a

Coba!t chloride 2 KG

Potassium chloride S KG

. Hydronil-Amid-hydro-chloride 2 KG
Ammonium acetate " KG

‘ Ferrus amonium sulphate = KG
Maroxid 0,0 RO
Mercurs, sulphate DL KRG
Mercury jodidae NLY KRG
0L oK

Mercury o hioride
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Silver Nitrate
Phosphoric acid
Potassium sulphocyanide
Potassium cyanide

Dithizone diphenilethiocaebuzol

(R Y Y N RV R
=
(2]

Potassuim Permanganate KG r
Potassium dichromate KG
Potassium hydrocarouote KG
Potassium Iodide KG
Ethyl alchohol 50 L
Methanol 20 L
Amhyl alc 50 L
Petrol ethar 20 L
Dyethyl ethar S50 L
Acethon 20 L |
Chlorophorm 50 L
Phenol cryst 5 KG
Gerber centrifupe la 24 places 1 KOM
Butirometars formilk GERBER 50 KOM
- " - buter - " - 6 KOM
- " - chese - " - 10 KOM
Inkubator O + 150° ¢ 1 KOM
Calculator 2 KOM
Electroconductivity meter 1 KOM
Terbedetimeter 1 KOM
PH meter 1 KOM
Automatic byretes 50 cm3. IOC% oo 30 c% 24 KM
Rephroctometer one
Polary meter one

Free ammonie bidestilatr ep. one
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Strainer different sizes few
Filter paper different types few

i Indikator paper different
Buffer tablet for water hardnes few

¢ Chromotograf and dryer and 10 pack paper one
Hot p{ates 6x for Soxlet extractron one
Keramic Dish 500 ml 5
Phenolphtalein 1 KG
Metal Red 1 KG
Metal Orange 1 KG
Metal blue 1 KG
Standard colors for different foods . complete
Oxalic acid standard sol. 10 L
lodine sol. i0L
lodine cryst 5 KG
Rubber bulbs different siZes 50 pcs
Tin nife 10 pcs

2 pcs

Kiezelqur dest. apt.
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KABUL-AFGHANISTAN
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ROOMS & EQUIPEMENT DISPOSITION

L ANAUITICAL BALANCE
2. SPECTROPHOTOMETER
3. COLORIMETER

4. CENTRIFUGE

S. BALANCE TECH.

6. MOHR. WESTFAL BALANCE
7. SOXLET

8. DESTRLER

9. HOT PLATES
10. MUFFLE FURANCE

11. HOT PLATE HEATER
12. GLOWING FURANCE

13. ELECTRICAL HEATER
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ADDENDUM 5

To: Mr. M. Malhotra
UNDP ,Kabul

Dear Sir,

Considering my being here, in Kabul from 3rd November this
place I had a contact with a people from Ministry of Public Health
trying to solve the existing problims in accordance with a Project
AFG/81/001. My task is to enable this laboratory, to start it and
introducing the personel in using and running this equipment as well.

This equipment consisting from various instruments,
furnitures, glasswares and chemicals have been damaged more or less
during its tramsportation along route Yugoslavia-Kabul. The complete
list of all goods is given in addendum 1, with signed item what have
been broken, damaged or missed. Yugoslav autorities have to try to
conntact the insurance AGENCY where it was issured.

All items were dispacked in transportation from Herac to Kabul
and packed again into non adequate package. This fact obtained so .
many troubles.

Some of instruments have been repacled and chey are not
mentioned as damaged.

Preparation of the necessary rooms have been done on a quite
proper way. Lxepc some problems with electricity supplying what is
promised to be solved by Ministry of Public Health.

All furniture has been broken during transpertazicn, only few
of items could be used.

In that aim the Ministry ot Public Health arranged carpenters.
In that way this problem, the problem of furniture is going to be
solved.

We started a program of training of personel what as tirst
consist to introduce them in matter of existing instruments and new
mecthods of chemical examinations.

The people in laboratory are expressing a great interest,
cooperability and enthusiasm to help and to make as much progress
as possible.

The instruments and chemicals what are necessary (o he supplicd
are in list add. 2. And chis list have to be submited to Yugoslav
autoricies to commplete the necessry irems ol this laboratory.




What 1 suggest to do is:
First of all:

This letter with all additional items to be submitted to

- UNIDO - WIENA
— Federal Committee for Enmergy and Industry S. F. R. Yugoslavia
- Joint UNDO- Yugoslavia Centre

21.000 Novisad, FOB. 331

Yugoslavia ; and
- Afghanistani authorities in this matter have to be informed.

This letter have to be completed with a:

a. list of broken, missed and damaged items;
b. list of requested chemicals and instruments for completing

laboratory.

All this have been done considering the steps what introduce
us into the existing project, specially telex to UNDP from Belgrade
8/02 what copy is added to this lecter.

Expecing your cooperation.

Yours sincerely,

Rooty legtoc

Radivoi Legetic






