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1. 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 export or imported. 

Regulations or standards in written form are not at all existing 

in the country. 

Equipment and all accessories for the laboratory 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 contr\.:.. 

for the duration of two months have been obtaf~d from the 

United Nations Industrial Development Organization in Vienna. 

2. 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 cesting and quality control laboratory; 

To prepare r.he lay-out for the equipment; 

To asai&t in organizing and setting up the laboratory for 

food teGting ~nd quality control, and advise on the selection 

of te1ting methods and procedures according to the products 

and materiBls to be tested; 

To carry out practical tests on basic methods of food 

analyses; 

To train counterpart personnel in modern methods of food 

testing, laooratory analysis and quality control and in their 

application co the specific products and technology processes; 
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To prepare a final report, setting out the findings of 

the aission and recom11endatious 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 a~ssion 

No organized control of food, water and other goods ex~sts, 

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 th~ 

actual situation in the country, i.e. without any food 

testing and quality control syste2. 

The purpose of a national food control is 

to ensure the supply of safe, nutritious and honestly 

presented food; 

to pr~ect consumers from food which is contaminated, 

decomposed, adulterated, injurious or packed or l3belled 

in a false or misleading way; 

to promote a better quality control of food by food 

processors and distributors and 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 international 16vel due to improvements in 

quality and consumer acceptance. The so increased local demand 

encourages the food procesaors and ~he international trade brine~ 

better res·Jlts 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 che advantages in soc1al· terms C3n also 

be considarable. 
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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. ~e 

micro-biological laboratory is accoaaodated in the same 

building, on the same floor. 

All rooms of the laboratory are repaired and properly prepared; 

however, they are short in water s:ipFly, which could not be 

finished until the end of my mission. 

The sewage water discharging s;·stea 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 people - Messrs. Asadulah Has~: . .r:i., Quader Veda and Jangisha -

are members of the counterpart group. This group is set up to 

carry on with the laboratory work after the laboratory's completion. 

These thre~ members of the counterpart staff are qualified for 

the work and expressed their grP.at interest in it and enthusiasm 

about it. However, they would still need some additional 

training in a well orgai.;zed 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 

aome of the items got lost or were more or less ~anaaged during 

transport. 

4. Situation before the completion of the mission 

All items were unpacked and the situation is the following: 

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 
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and missing equipment is attached to this report as 

Addendum 2. 

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

bas been repaired by myself. 

I have requested th~ 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 alao instructed them on how to repair 

the destroyed furniture. 

I 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 Addendum3• 

I 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 Yug~slav 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 microbiological analysis of food and water, Addendum 2 an 

equipment specif icatio~ of the food testing and quality control 

laboratory, Addendum 3 is a list of all the chemicals and instruments 

necessary and .\ddendum 4 a plan i>f the chemical laboratory. 
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S. 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 considered as success. 

The_ laboratory itself vill 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 du:ing 

the initial period. 

The food testing and quality control 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 fo= the hygiene in food handling, at. market places 

where food is being sold, lllObile food distribution schemes, slaug~r-

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 

legislation, thus assisting 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 addition, 

the inspectors should acquire experience at other leading institutes 

in this field. It is not sufficient that analyses are carried out in 

a proper way, it is also necessary that every test result can be 

ccmpared with some proposed figures or other measurable quantitati~e 

and qualitative criteria. 
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6. Rec01m1er.dations 

In order to solve these problems, it is necessary that two 

men frOlll 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 analytical and special methods as well. The -laboratory 

has to be design~d and-built to provide for a central food testing 

and quality ~ontrol laboratory at the state level, i.e. in future 

the human and technical potential 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 programne. 

The second activity which has to be undertaken is the establishment 

of a regulation and standardization scheme for quality examinations, 

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 mission should be one year; 

Three international experts with following qualifications ought 

to be engaged: 

- One food technologist ·.rith 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 

cechnolugical starters, also to be used in various productions. 

The local staff to be selected has co be familiar with the 

procedures in the subject field, capa~le to carry out all activities, 
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which an implementation of these procedures will entail and 

properly involved in the state legislation system. 

The tasks of both the nation.~l and international personnel 

will be to establish Afghan food regulations and to determine 

all food marketing in the fiel~ of food composition and 

microbiology, packing, market and export p~esentation 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. 
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METHODS Of CHEMICAL ANALYSIS OF FOOD 

~!~!!L!!_!!~ 

~!!!E:E!! 

ADDERD'CM I 

The sample is tor to titrate vith sodium hydroxide to a 

phenolphtalein endpoint using milk containing rsaniline as 

1J co11p11ring b11sins. 

1. Tvo loo ml ev11porating basins 

2. Burette, 5 ml or larger 

!!!!!!!!! 
1. 0.1. N sodium hydroxide solution 

2. Rosaniline acetate solution 
Dissolve o.12 ~ of rosaniline acetate in 96~ ethJnol containing o.5 
o~ glacial acetic acid and dilute to loo ml. Store in dark. 

Dilute 1 ml to 500 ml ~"ith 96% ethanol:water, 1:1. 

3. Phenolphtalein. 
Dissolve 1 g 'Phenophtalein in llo ml 96" ethanol e.nd 11dd o.l N 

sodium hydroxide dro-pwise until a faint pink colour is obt:!ined. 

Dilute to 200 ml with distilled yqter. 

Procedure 
---------
Pipette lo ml of milk into e11ch evaporating basin. To one add l ml 

of dilute rc•saniline solution And stir with a ~lAss rod. To other 

~dd 1 ml of phenol~htAlein, stirring the sAnrple until the colour 

is the &Ame AS that of the rosaniline com~arativ& st~nd~rd. 
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C11lculation _______ .... _ 
loo titre = --- --~- x o.l x 9o x ------------~---~-- = ~ m/V l11ctic acid 

looo lo ml of milk taken 

titre x o.o9 

where ~ m/V = percent mass in volume 

~- !~!~!1_!~_!!!~_!!-~5!:!!!_!2!!!!:!!!!!!! 

!PP!!!!!! 

1. 5o Ill automatic or ordinary burette 

2. 5o ml Erle!llleyer nask 

!!!!!!!! 
1. o.1 N sOdium hydroxide 

2. 1.% phenolphtalein solution in ethanol 

Procedure ----.-------
In Erlenmeyer flask pipette 2o ml Milk, ~dd three drops of phenolptalein 

solution. Then titrate with o.l N sodium hydroxide, stirring the 

s~mple, until the colour, pink-red, is obtained and const~nt one 

to two minutes. 

c~1cull'ltion 

------------
0 sH = ml of o.l N sodium hydroxide x 2 
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Fat in Mille -------....---
Method of Rose - Gotli~~ 
----....------------------
~!!!~!E!! 

The sample is tre~ted vith ammonia and ethanol, the latter 

to precipitate protein and the former to dissolve the 

preci~itate, and the fat extracted vith the diethyl ether ~nd 

petroleum ether. 'l'he mixed ethers are eYaporated and the residue 

w~ighed. 'l'he method is considered suitable for reference purposes. 

Strict adherenec to detail is necessary in order to obtain 

reliable results. 

~EE!!:!!!!! 

1. Extraction tube siphon Csee diagram) 

2. loo ml flat bottomed flask With G/G joint 

!!!!!!!!! 

l. Ammoniit sp. gr. 0.880 (six-fifths the amount of ammonia sp. gr. 

o.9lo should be used) 

2. Petroleum ether B.R. 4o-6o°C 

~. Di&thyl ether, peroxide-free 

4. Ethyl alcohol 96~ 

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

Procedure 
---------
AccurAtely wei~h about lo mg of homogenous sample into an 

~xtraction tube. This is conveniently done on A top-pan balance 

~ccur~te to a mili~~m by standing the tube in ~ plastic beaker or 

i;iny other light container. For weighing on 3 a11alyticAl balAnce 

it may be necessary to attach a piece of wire to the neck o! the tub9 Ar.• 

hitch this te the PAn-hook of the balance. 
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Add 1 ml 0.8~0 a11110nia and properly llix. Add lo 111 alcohol 

and a~in mix thoroughly. Add 25 111 of diethyl ether, close 

the tube with a vetted 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 UD.til the 

tube ean be sbAken vigorously vi th out risk of pressure lr.lild-up. 

ShRke that for one minute. Add 25 ml of petroleum ether, rinsing 

the stol>~er and neck with some of it, vet the stopper with 

water Rgstin and shAke vigorously for half a minute. 
Weigh ~ry loo Ill flAt-bcttoaed ~ound glass flask. Leave the 

extraction tube to stand half 6n hour or more until the 

l~yers are elearly sel>arated, insert the siphon tube so 

thAt the orifice is 2-~ mm above the aqueous layer and blow 

~ntly so thAt the etberial extr~ct siphons into the weighed 

fl8sk. RAise the siphon a litte but do not remove it. 

Rinse the tip of it with About 5 ml of mixed ethers end 

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

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

of the tube and again transfe~ without shaking the tube, 

then romove the siphon from the tube. Rinse the tip of the 

siphon and the neck of the fla~-bottomed flask. The ev~poration 

of the solvent in the flask can be started while the second 

extrAction is in progress. 

Connect the flask to A Soxlet q~parqtus and collect the redistilled 

mixed ethers (which m~y be used for rinsian~) or distill of the 

solvents in ~ny other convenient w~y. 
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Add 15 Ill of dieth::rl ether to the tube and shake rigorously 

for one •inute taking the saae precautions as before. 

Extract a second tiae with a 15 Ill ~f each solTent and rinse as before. 

ET1tpor11te Rll the solTent in the flask, coapleting the lR"OCess 

on the VP.ter-bath and finally in the oTen, drying to constant 

weight. LeaTe in the desiccator t• coll at least an hour 

l!Dd do not vipe the fiaak just before weighing. 

Weigh, then add -petroleum eteher to dissolTe the fat l!Dd 

carefully decant taking care to leaTe •n::r sediaent in the 

flask. Rinse the fisak with petroleua eth~P until lllll the fat 

is reaoTed . , but an::r sediment remaining. 1111 in the oTen 11nd 

weigh .. s before. Th~ difference in weights show out the weight 

of the fat extr11cted froa the milk. 

For the most accurate work ir lllJlY be checked that the residue 

form fourth extr3cti011 is ne~li~ble .. nd .. blAnk extrlllction 

m~y be done using lo al of VAter in place of the 81!11Dle; 

Cglculstion 
---------~-

~ f~t m/a = -!!!!!!!-~-~!_- x loo 
weight of milk 

Fat in Milk 
.,----------
~!!h~-~l-~!?~!! 
Princi1»le 
----------
All l'rOteins of milk 4re burned down by using the concentrqted 

sul~huric Acid, Cs.d. 1.915L.925 k"!fll. The milk is mixed with 

q H2so4 And amyl .. 1cobol in s~eciAl ~erber tube permittin~ 

solution of the protein present and rele~se of the !At. 

The tubes Are centrifuged And the fat rinsint into the 

c11librAted p~rt of the tube is me .. sured l!S s percent~ge of 

the sq~le m/m. This method is suitable ~8 ~ routine or 
screein~ test. 

I 
I I 
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!!!!?!!!! 
1. Gerber \:nlt~eter tabes, with lock-st01>Jlft' key 

2. Gerber centrifuge, 5o cm disaeter 

~. Milk pi-pette 11 Ill 

!!mnts 

1. Suphuric acid ap.gr. 1.81~ 1.825 

2. Amyl a:'.cohol 

Procedure -----.---
Me .. nre lo Ill of n-phuric acid into the butyr011eter tube 

'Dftferably by use of 11n 8Utoa1ttic dispenser, without the 

vetting the neck of the tube. Mix the BR"llle gently but thoroughly Rnd 

fi11 the 'Pipette .. ~b::>Te the ~11duation line ... ~ipe the outside 

of the vipette and allow the ailk leTel to fall so thBt the to~ 

of the meniscus is level with the 11ark. Run the milk into the 

'butyrometer tube without wetting the neck of butyrometer tube. 

Add 1 al of ~llYl qJcohol. Close with g stO'Pl'er, shake ~ntil 

hoao~neoue, inYertin~ to ct-~lete 1tdllixture of the Reid 'lnd 

centrifu"9 for ~ llinutes gfter the centrifu~e hgs re~ched lloo !1>11• 

Th1t tubes should be 'PQt in the centrifuge so -.s to ensure the r .. diRl 

synmetr~ 11nd qs evenly SlJl"e"d ~s !JC)Ssible, in order to ~rotect the 

be~rin~s of the centrifu~. Allow the centrifu~e to come to rest 

resoTe the butyrometer tubes and ~lqce in vP-ter-bath Pt 65°c 
if centrifu~e h~s no he~ter. 

JIEqd off the percentq~e of f~t after three minutes, edjusting 

the hei!Jbt in the tube ~a gnd if necesa11ry by movemente of 

the ~ock-stov~er with the key. 
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~ed.lf!~_!!1!!t!!:i!l 

Princip1e --.. -~ 
'rile powder is ahlllten vith water and 'the total of the 

81lstMtnaion deterllined before and after centrifuging. 
The AllCnlllt of povd'!r remaining in 81lspension after cefltti

fuging expressed 111s a percentage of the tota1 aaount in 

81l&lt9naion is taken as a •a81lre of the aal.ubility. 

~·tu! 

1 Centrifuge with 5o Ill tubes. 

Procedure 
-_._,~---

Shake .. R of -powder vith ~2 Ill of v111ter at 5o°C for 

lo seconds in A 5o Ill centrifuge tube and keep the tube in 
0 v .. ter 1tt 5o C for 5 Iii.mates. Centrifu1Je the suapenisons 

from hAlf-cream ~nd Yull-crea• saap1es for lo Iii.mates at 
2000 rva. Coo1 in a refrigerator and re•ove the fat layer 

:tfter prising fro• walls of the tube with a need1e. Warm to 

roo• tener11tture, breldc u-p the de-posit with "' glass rod o9Dd 

shqke vi~rously until SUSl>ension aJ)lte~rs homogeneous. 

For ~11 types of s~mple, pipette 2 ml weigh into 11t tared 

••t~l dish with lid and determine the tota1 solid by 

drying on " W•ter-b11tth and then in the oven 1 1/2 hours. 

Centrifuge for lo minutes et 200 rpm 1tnd determine the 

tot~l solids of 2 ml su~ernate. 
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Calcul1ttion 
---~-------

.,, loo x T x S 
~ solubility = ----- -~----1--

T2 7 s1 

vhere: T
1 

: veigbt of suspension taken for total deteraination 

before centrifuging 
T

2 
= weight of suspension taken for total solids determination 

gfter centrifuging 
s
1

: weight of dired solids reeaining after the eYaporation 

of T1 
s2 = weight of dried solids re11aining after the evaporation 

of T2 

!!!!m!!!!!!! 
SprRy dried povclers ,,.re almost completely soluble, roler dried 

to the extent of R°" or aore. 'l'he results de'!Htnd on the exact 
conditions of test And tbe ~cidity of the povcler so it is 

RdYieible to co19p4re-doubtful SRll'Ples with spr~y dried powder 

known to be e~sonably fresh. The powders become less soluble 

with age, thereby ~ffectin~ the quality. 

Moisture in Butter 
~-------~---~--~-
Princii>le 
-----------
'l'he weighed salllple is dried to ccnstAnt wei~ht at loo0c. 

A,,,,.,r11tus ----... -----
1. MetAl dish, fl~t-bottomed, ~bout ? cm diameter, 3 cm deep, 

1>l'efer.,bly with A lid 

?.. 0Ten ttt loo0c 
~. Analytic~l bel~nce reRding o.1 mg. 
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Procedure 
~-~ ... ----

0 Keep the sasple at 32-35 C in the airtight container and shake 

vigorously until a ho•ogeneous lum-free emulsion ia obtained. 

It is con•enient to put ih the dish a glass rod with a flattened 

end and lonf enough so that the other end can rest on the ria. 

Dry in the oTen, cool at least half an hour in the desicc~tor 

and weigh, add '3-~ g of butter to the dish And rapidly Rnd 

qccurqtely weigh. Stir in a little alcohol to facilit~te e•~~oretion, 

lea•• the dish on a boiling v•ter-b~th, stirring occasionally, 

until no water is visible on the bottom of the dish. Wipe the 

outside ot the dish and transf ere to the o•en. Dry to constant 

weight (less than 2 •g differenece successiYe weighings). 

Calculation __ ..._. ______ ~ 

~ moisture = !!!!!!!-12!!..!~-~!~ x loo 
weight of sanrple 

!!!~h!~i-!~!!~~!i_!!~~!!!~-!~!!!!-2!_!!!!?£ 
Princil>le 
-~----.-.--

Butter is distinguished from other fats by the presebce of the 

~lycerol ester of relqti•ely low molecule weight f~tty ~cids, 

especfqlly butyric but ~lso c~proic, cqpric, caprilic, lauric 

qnd myristic. These ~cids ~re wholly or p~rtly steam-•olatile ~nd 
v~ter-soluble. 

The fat is s~ponificRted with sodium hydroxide, the melt qcidified 

and distilled under stRndgrd conditions. The distillate is 

filtered ~nd the solubile 4Cids titrBted (Reichert TAlue). The 

insoluble acids ~re dissolved in alcohol and titrAted (Polenske value). 

The titr9ted soluble acids are treated with silver sulphate ~nd the 

filtrAte is acidified and re-distilled ~nd distillate titrated 

{Kirschner value). The Reichert reflect5 the mount ot butyrici 

~nd c~proic Bcid ~resent, the Kirschner butyrici •lone and the 
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Polenske chietly c .. prylic, capric and lauric with so•e 

contribution fro• ayriatic and eTen palllitic acids. 
'rile -procedure should be c~rried out without a sample in oreder 

to obtP.in ~ blank value which is usually about o.5 ml. 

!n!!:!!!!! 

1. Distill~tion apparAtus 

2. ReA~nts _______ ...__ 

1. Sodium hydroxide solution, ~ 

2. Glycerol 
(mix soda solution + glycerol in propOrtion 1+9) 

~. Dilute suJph~ric acid, 25 •l per litre, and adjust so that 4o ml 

e¥Actly neutralise 2 ml of the sodi~m hydroxide solution. 

4. Pumice powder or anti-bumping grqnules. 

5. Phenolphtalein solution o.5% in denatured ethanol. 

6. B~rium hydroxide approx. o.o5 M, ~ccurately stand .. rdized. 

ShAke ~o ~ of the octahydrAte with A litre of w~ter until the crystP.ls 

dissolve And leAve A couple of ~ays for the bArium sulphAte to settle 

out. Store in .. bottle with A guard-tube contAining ~owdered sodA

lime to 'Prevent in~ess of cArbon dioxide. Standqrdize the solution 

q«-.inst o.1 M hydrochloric 1Jcid or -pohssium hydrogen phtAlt1te. 

N~OH mAy be used inst,Rd of b3riumhydroxide if the Kirschner value 

is not ~oing to be determined. 

?. Silver sulphate. 
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Procedure 
~---... ~--~ 
Veigh 5 g (! o.ol) of the oil (obtained by melting the butter and 

filtering) into th• distilli~ flask, Rnd add 2o ml of the glycerol 

cAustic llirture. 'l't;>t weighing may be ,..aone by attaching the fiaslc 

to the J>ftn hook- of an anRlytical bRlance by a piece of wire and 

cRrefully adding the sample until the tare +5 g is attAined. 

SRponify by gently heating oTer a 8111111 fle•e with constant 

svirlin~, until the liauid no longer foaas and becomes slear. 

Allow the flaslc to cool to about 9o°C, add 9o ml of recently 

boiled disstilied veter of about the same temperature Rnd mix. 

The liQUid should re11ain clear. Add o.6 to o.7 g of the pQmice and 

then 5o Ill sulphuric acid solution ( o.5 ml). Connect the flaslc 

immediately to the-disti1lltion apparatus and v@rm it gently until 

the free fatty acids form a clear surface layer. 

Start heating and reg\i,~te the f1ame so as to collect in the 

measuring flask llo 111 of distillate in 19-21 minutes, taking 

the moment when first .3rop 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 leaTing 

the condenser ~t 2o! 1°c. 
If the temperature of VAter for cooling exceeds 20°c asin tropical 

~nd subtropical ~reas, and if no special arrangements can be 

made, the measuring flask should stP.y in the v•ter-hath ~t 2o 

!1°C Rbout 1 hour. 'lhen exactly llo ml of distillate h~s been m~de 
~nd collected, remove the burner immediately ~nd substitute ~ small 

beAker for the me~suring flask. 



- 20 -

Mix the contents of the aeasuring flask ~~ gently Hhsking and 

1 .. erse the flask in v~ter•bath at 2~!1°c for lo to 15 ainutes, 

the llo ~ ark OD the n11sJt being l C :.elov the leTel 6~ the 

vater in th• water-bath and the flask being turned froa ti•e to tiae. 
Stopper the flAsk and mix by inYerting it 4 to 5 times without shaking. 

Filter the llo Ill of distill11te through a dry aediua speed filter 

paper (diaaeter 8~9o -> which fits sungly into i-.nnel. Its iaport11nt 

to haTe cle~r filtr~te. 
'l'he filter should be of such size tbstt 15 ml po111'ed into it will fill 

it coapletely. Pipette loo at of the filtrate into a conic•l 

f1ask of Joo 111.. add o.5 al of phenolphtalein indic3ter solution 

and titrate with standardized aqueous 11lkali solution to a pink 

colour persistent dor 1/2 to 1 minute. Calcul1tte the Reichert 

YRlue according to the formula below. Retain the nutralized filtrate 

for the determi!llltion of Kirschner Talue. 

Conduct a bl~nk test without fat and instead of sapnifying oYer a 

1111ked flame, heat on 11 boiling v~ter-bath for 15 min. Not more 

then o.5 Ill of the standardized alkali solution shoul~ be re~ired 

for the titration of the blank. If the volume exceeds this, prepare 

fresb reAgent solutions. 

Rinse the filter with three successive 15 ml portions of distilled 

w .. ter 4t e tempereture of 2o!1°c. each having previously passed 

throu~h the condenser, the smRll beaker and the measurin~ flBsk. 

Pl.Ace one funnel and tilter in the neck of ~ dry clean conicAl 

fl-.sk ot 200 ml CAp'lcity. Dissolve the intloluble fAtty .titcids by 

re~e~ting the WBshing procedure but using 150 ml ~ortione of 
ethanol (95.96~ 'Pf'eviously neutr.11tlized). 

Titr .. te the combined ethanolic wftshings the st~ndardized qoueous AlkAli 

solution using o.5 ml phenolphtftlein indisetor solution, to ~ 

pink colour persistent for 1/2 to 1 minute. 
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~~..!!~~!.j!!..~!!!!!!_!!!!L!SL"ill-!2~!e !!!!!!..!!ll!-
Cxirsc~ner Value) 
~---... ---_...~--.... 
Aild o.5 g of finely ~ovdered silver sulphite to th~ neutralized 

solution froa the Reichert deteraination. Leave the f1ask in 

the dRrk one hour with occasiongl shaki~g and filter the contents 

through a:dry filter, in the dark. Transfer loo Ill of the filtr"te 

to q dry Polenske flask, add ~5 111 of cold recently-boiled distilled 

v~ter, lo Ill of the dilute sulphuric acid solution And a little 

'PQ•ice powfer or •bout 3o cs Al-wire, about 1 .. thick wound into 

a coil about 5 .. sccross. Connect the flask to the stand'lrd 
omiting i11111ersion in a vqter-bath at 2o°C. Titrate loo 111 of 

the filtr~te with o.o5 M barium hydroxide solution. 

C'Jlculi:ttion -------... -~--
Reichert v~lue (soluble volatile fatty acid v~lue): - -- - - - - ., 

Reichert vqlue = 1.1 ml of o.o5 H barium hydroxide required for 

neutralization. The alkali will not normally be eX1tctl7 o.o5 H, 
so the titre must be multiplied by a suitable factor after deduction 

of the blank titre. 
Re~rt the result rounded to the first decimal place. 

Insoluble volAtile Fattv acid V8lue (Polenske value 
-~----~-----------------~-... --------------~----~----
Polenske v1tlue = ml_ of o.o5 H .. barium hydroxide required to 

neutr~lize the ~lcohol soluble •cids. 

titre x 1.21 x (loo+C) 
Kirschner V4lue = -----~-----------------

lo,ooo 

where C is number of ml of o.o5 M barium hydroxide required in the 

Reichert titr•tion. 
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Meat ... --.-..-~ 

Princi'Dle 
-----~-

Hydrol7sis and a test portion in ~onstant hydochloric acid solution 

containing tin (II) chloride. Reutralization, filtration and dilution. 

Oxidation of the hydroxyproline b7 chloramine-T,folloved by the 

for11ation of e red compound with 4-dimethylamin benzaldehyde. 

Photometric measuraent at a vaYelength of 558 1111. 

!Pe!:!!!! 
1. Mechanical meat mincer, laboratory size, fitted with ~ plate 

with holes not exceeding ~ 11111 in diameter. 
2. Round or flat-bottomed hydrolisis flask capecity about 200 ml, 

wide necked, equipped with an air-cooled or WAter-cooled condenser. 

~. Electric he~ting device. 
~. Filter ~aper discs, diameter 12.5 cm (eg. S or S No.28?) 

5. pH meter 
6. Aluminium or plastic foil 

7. Water bBth, thermostatically controlled at 60!0.5°c 
8. Spectrophotometer, capable of being used ~t wavelength of 55~!2 nm 

or p!1otoelectric colorimeter with an interference filter with 

~bsorption m~ximum at 558!2 nm. 
9. Glass cells of 1 cm optical path length. 
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!!9!!!! 
All reagents shall be of analytical reagent oua1ity. The wRter 

used shall be distilled water or v~ter of at least eouiv~lent 
~ity. 

!!!!-1!!L!:~~.i~~~!!!~-!!:!2..!~!~! 

Dissolve 7.5 g of tin (YI) chloride dihydrate (SnC1
2

x2H?.O) in 

water, dilute to 500 ml and add 500 ml of hydrochloric RCid 

( 20 1.19 g/.i). 

Mix eaual volumes of hydrochloric ~cid ( 20= 1.19 g/ml) RDd 

w~ter. 

Sodium h'Ydroxide a~vrox. Lo H solution 
---------~--------~---------~~~---------~ 
I•issolve 4o g of sodium hydroxide in w,.ter. Cco1 4Dd dilute to 
loo ml. 

Dissolve 4 g of sodium h~droxide in vRter. Cool ~nd dilute to 
loo ml. 

Buf~er solution nH ~.o 
----------------------
Dissolve in w•ter: 5o g of citric ~cid monohydrgte (C~H~07xH~O), 
l~ ml or ~cetic ~cid (9~o g of CH~COOH ~er litre), l~o ~of 

sodium ACetAte trihydrate (CH
3
cooNa x ~R2o), 34 g of sodium 

hydroxide. Dilute to 1000 ml with w~ter. Mix this solution with 

200 ml of w~ter ~nd ~oo ml of nro~an -1-ol. This solution is 
stBble tor sever~l weeks At +4°c. 
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~!~!!!!!:!-!!!!!!! 
DiaaolTe l.~l g of N-chloro-~toluenesulphanomide, sodium s~lt 

(Chlorqldne-T) in lo ml of w•ter and successively add lo 21 of 

~n-1-ol •nd ~o Ill of the buffer solution 1)11 ~.o. Pre~are this 

solution i .. ediately before use. 

~!!!~!!!!!! 

Dissolve lo g of r.-~im•thyla•inobenz~ldehyde in ~5 m1 of 

perchloric Acid solution (60 -percent (m/m)) ~nd then slowly 

~dd 65 ml of -prOJ)an-2-1. Prep~re this reagent. on the day of use. 

I•~ant: purificRtion of the ,._dimethylaminobenzAldehyde is 

necess~ry. Proceed as follCY1s: 

- prep.re a sqtur9ted solution of the lf-dimethylaminbezaldeh~,-de in 

hot ?~ (V/V) ethAnol. Cool fir~t at room te1111>erature, •nd finally 

in ~ refri~r~tor. After about 12 hours filter on a Buchner filter 

funnel. V~sh with A littel ?o percent (V/V) ethAnol. Again 

dissolve in a hot ?o (V/V) ethanol. Add cold water ~nd agitate 

tlmrou~hly. Repeat this procedure until ~ sufficient auantity of 

milk-white crytAls has been formed. Place in the refriger~tor over 

ni~ht. ?ilter on the Buchner funnel, wesh with 5o percent (V/) 

ethRnol And v~cuum dry over phosphorus {V) oxide. 

Rycfro~yroline StAnd~rd Solution 
-------------~----~--------------
Pr~pqre q stock solution by dissolvin~ loo m~ of hydrox;rp'1?"oline

~l~hq-cqrbonic qcid (hydrox;irproline) in woter. Add 1 dro~ of 

hydrchloric qcid solution Pnd dilute to loo ml ~ith water. 

On the dPY of use, dilute 1 ml o! the stock solution to loo ml with 

woter in the volumetric !lAsk. Then l'?'•~~re four st~ndArd solutions 

by dilutin~ lo, ~o ~nd 4o ml of th~s soultion to loo ml with 

WPter to obtqin hydrox~oline concentrqtions of 1, '., 3 ~nd 4 

~ml res~ectivel~. 
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S111111>le ---·--
Proceed from 9 representative SJllm~le at least 200 g. See ISO ~oo. 

Store &Ample in such a vqy th8t deteriorqtion •nd chAn~ in 

co~osition ~re prevented. 

Procedure 
-----------
~!~!!:~!!~!-~!-!!!!-!~!!!! 
R~v meAt And r~v meat lU"oducts: reduce intRct me9t to 8111811 

cubes Co.5 cm~) by cutting it while it is cold (below o0c) 
usin~ shAr~ knife. Either plAce the sample in a cont~iner and seal the 

l~tter hermeticAlly, or vaeuum pack the sample in a heat-resistant 

plAstic film. 'rhen heat so as to maintain a temperat~re of at 
0 leAst ?o C for Bt leAst 3o minutea in geometri~al centre of 

the sqmvle. Cool and proceed as follos: 

~ooked meet And Cooked meat products: make the sa1111>le homogenous 

by ~assing it at leRst twice through the meat.mincer end mixing. 
I Keel> the homogenized sa~le in a completely folled , airtight, 

closed contP.iner and store it in such a VAY that deteriorRtion and chRn~ 

in compostion are prevented. Analyse the test &Rm~le as soon as 

possible, but strictly within 24 h. 

'l'er;t l>Ortion 
-----------~ 
Wei~h to the neqrest 1 m~ ~bout 4 g of the test sa~le into 

the hydrolysis flqsk. Ensure thAt none of the saml)le qdheres to the 

side-w~ll of the flAsk. 

!tvdrol:vsis 
-------,_.-.. 
Add som6 bc,ili:.( chi-pa And loo:l ml of hydrochloric -.icid soluti.,n 

cont•ining tin (II) chloride. He4t to gentle boilin~ using 

the heetin~ device .. nd m•int .. in for 16 h under re·nux ( convenietntly 

o,..ernight). 
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(Note: if desired by the anAlyst, the hydrolysis llAY be 

eltern~tively qccowplished in two periods, each of ? to R 
hours on consecutive dAys. This alternqtive procedure hAs been 

urovided experimentally to the yield results the ere not 

signific~ntly different from those obtaine with R single 

hydrolysis ~eriod of l~ hours.) 

Filter the hot hydrolisete through p8per into a 200 ml one-mark 

volumetric flAsk. Wash the filter three times with lo ml portions 

of hot hydrchloric RCid solution and ~dd the washings to the 

hydrlisate. Make up to the mark with veter. 

(Note: the bydrlis~te can be kept at this state for at le~st one 

week under refrigeration). 

Colour Measurement 
--~----------------
By usi~~ q pipette, transfer into a beaker A volume V ml of the 

hydrulisate so as to obtain a hydro~yroline concentrqtion the 

rqnKe 1 to 4 g/ml ~fter diltuion to 250 ml. 

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

on the amount or. connective tissue present in the s~mple). 

With the Rid of the pH.meter, ~djust pH to 8~o.2 by dropvise qddition 

first of lo N sodium hydroxide solution. Remove the tin hydroxide 

~recipitote on the filter at leqst twice with 5o ml portions of 

woter qnd eolleetin~ the filtrqte and wgshin~s in e ?.5o ml one-mark 

volumetric flqsk. Mqke up to the mqrk with WPter qnd mix. 

Trqnsf er 4 ml of this solution into a test tube qnd ~dd 2 ml of 

ehlorqmfne-T req~ent. Mix P.nd le~ve qt room temper~ture for 

?.o!~ minute.Add 2 ml of the colour re~gent , mix thorou~hly 
~nd Cqp the tube with qluminium or plastic foil. 
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'l'r~naf er the tube auickly into the VPter bath, controlled at 

6o!5°C Rnd haat for exactly 2o llinutes. Cool under running t8p 

v~ter for qt least ~ minutes. Measure the absorbance ~t 55R!2 na 

in ~ glass cell (~uvete) using the S11•ctrophot011eter or the 

'Photoelectric colori•eter eauipped with ~ interference filter. 

Sustr~ct the ~bsorb~nce aeRsured for the blank solution ~nd 

reAd tha hydro:rproline concentrstion of the ~iluted hydrlysRte 

~rom the calibrqtion obtqined RS describe ~bove. 

Bl~nk test ---------
C~rry out in duplicete the SAme procedure substitu+.ing v~ter 

for the diluted hydr0~ysate· 

C~librqtion Curve 
---------------------
c~rri out the sqme procedure agAin but substituting 4.oo ml of 

each of four diluted stRndard hydroxyproline solutions for the 

diluted hydrolysate. 

Plot the measured absorb8nce values, corrected tor_tle blanJt 

valut, .apinst the concentr~tions of the st1111d8rd hydroxyproline 

solutions, and construct the best fitting streight line through 

the plotted points ~nd the origin. 

Duulicqte determinqtfon 
-----------------------
c~rr~ out two inde~endent determinqtfons, !tartin~ fr~m different 
test portions. 

~xuresaion of Results 
---------------------
Cqlculqte hy~roxyt>roline content, H , of the &Allll)le, qs ~ 

percent~~e by m~ss, from the formula: 

c;h 
H = --.,~--·--.,-~.,~ 

mxV 
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where: 
h = the hJdroxyproline concentration in llicrogra•s per ai11itre, 

of the di1uted hydro1ysate 

• = the Mss in grau of the test portion 
Y = the TOluae in aillitrea of solutions t•ken for dilution to 

250 111. 

~ake as the result the Arit•etic aean of tvo Talues proTided that 

the reauireaent for repeatibility is satisfied. Report the result 

to the ne~rest o.ol -percent. 

!!!!!!!~!!!!~!..!!!!!!..!!!!!! 

The difference between the results of T~1ues ~btained simultAneously 

or in ral>id succession on to dup1icate test portions by the sa•e 

analyst shall not exceed 5 percent of their arithaetic mean. 

Pees - microsco~ical examination 
-------------~-·----------------
Princiltle 
------·--
MicroscopicAl examination permits differentiation of vrinkle

see~e 9nd smooth seeded peas. The method applies both auick frdzen 

~nd canned products. 

1. ColllJtOUnd microscope - loo to 250 magnific~tion 

2. Microscope slide ~nd co•er glass 

~. St:tAtUl.t! 

!!!!!!!!!! 

1. Ethanol - q5~ (V/V) 

2. Glycerin 

- phase contr~•t 
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Procedure 
--~~ 

Preplllring the aoant. ReaoYe the 89811 portion or endosperm 1tnd 

place on ,. glass slide, using a irpatula, grind the uterial 

vi.th ~ V/V eth1tnol. Add a drop of glycerin, place a coTer 

gl,.ss on the material and exaa:ine under a llicroscope. 

Identifie.11tion 
~---------~ 

st .. rch granules of the wrinkled-seeded 1:,-oes (garden peas ' 

aveet) show up • clear cut, 11ell defined, generall7 spherical 

"PRrticles. Starch granules of -.U-seede tJ"P9s (round,earl7 

continental) shov 11.p as an amorphous -ss vi.th no vell defined ge011etric 

ah,.pe • 

.. ,ormal nuaber 
----~~_._....___ .. 
!!!!~!!!! 

By the l!lddition o'f formaldehyde one H is liberated per molecule of 

aminoacid. It is titrated vtth alkali. The secondary aaino-group of 

histidine does not react; those of proline And hydroxyproline 

re~ct ,,bout ?~. Tertilll"y nitrogen and guanidine -groups undergo 

no re11ction. 

1. ~H-meter 

!!!!!!!!~! 

1. Sodium hydroxide, o.25 M 
?.. Form~ldehyde solution: pure formalin of Rt le~st ~5~ is brought 

ex~ctly to ~H ~.1 with dilute sodium hydroxide 48 determinated by 

meAns of ~H meter. 

~. Hydrogen peroxide, "PUF•, ~o~. 
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Procedure -------------
25 al fruit jlli.ce (for leaon juice lo Ill + lo distilled v .. ter) 

or the corresponding aaount of concentrate diluted to this 

TOlu .. are neutralised in a beaker with o.25 M sod.ill• hydroxide 

to 'p1l 8.1 on the p11-.. ts-i lo Ill of the abo•e formaldeh~e solution 

is then added. lfter ca. 1 llinute the solution is titrated potentio

•trically to pH R.1 with o.25 M sodium hydroxide. 
If aore than 2o Ill o.25 sodium h~roxide are taken up, the titration 

is to be repeated using 15 Ill f ormaldeh~e solution instead of 

lo Ill. When aulphur dioxide is present the sa11ple is treated 

vith ft fev drops or ~ hydrogen peroxide before neutrJ.1lisation. 

Cttlcul.s:ition 
~----__.,_, .. __._. 

The aaount of 'llkali used in the titration expressed as •l o.l 

B AlkAli .. nd referred to loo Ill fruit juice or loo ~ eoncentr.s:ite, 

is eaual to the foraol nuaber of the sample under test. 

Remark : in the litereture the f oraol nuaber aay also be found 

defined J.18 Ill II alkali for eech loo Ill. SJJaple which corresponds 

to yqlues lo tiaea 8elller than those gi•en by the preceding 

method of c~lculJJtion. 

Results qre to be expressed in whole numbers. 

ChemicAl methods of cereal ~nd 1'11lse qnqlysis 
-----------~---------------~-~-------------
1. Gluten in whe~t flour 

-------------~-------
Princiule ----------
st .. rch is ~ently w-shed out of the sample and the gluten 

re•ininllf is dried and weighed. 
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!!!!£!!!! 
1. Porcelain dish or aortar vith spatula or pestle 
2. Bolting cloth ( ~1JPZ"OX. 60 GG) 

~. <>Ten 

Procedure 
--------~ 

Weigh 25 g fioar into the dish or •ortar, 11dd sufficient tapvater 

(,.bout 15 111.) to form firll ball of doagh 1.1nd work the dough vith 

spttule or pestle, t11king Cll!lkre that no -terial adheres to the 

utensil. Allow the dough to stand in water at roOll temperature 
for one hour. 

Knead the dough gently in a strea• of tapvJJter oTer the bolting 

clotth lllltil st81'ch and all soluble 11atter •re reaoTed. This 

o~er~tion requires approxill'ltiYely 12 llinutes. To determine 

whether or not the gluten is free or nearly free of starch, let one 

or tvo drops of WP.sh-v~ter obteined by squeezin~ the gluten, fell 

into ~ be11ker of cle11r WP.ter. '!'his vill become cloudy if stlC"ch 

is till present. Allow the ~luten thus obtained to stend in w~ter 

one hour, press as dry as possible between the h11nds, roll into 
~ ball, place in a tared flat-bottomed dish and weigh ~s moist 

~luten. Dry 1tt loo°C to constP.nt weight (24 hours), cool ~nd 
vei~t. E%l'l"ess the weight 11s .. ~ercenta~e. Crude gluten thus 

obt,.ined is not '!JUI"• l>!'Otein but cont .. ins liouids, ~sh and 

some st11rch. 

'-· Acidity in Flour 
-------~~------

Princi-ole ----------
'l'he .. cidity i~ an qoueous extract ~rep11red under st11nd11rd conditions 

is determined by titr .. tion 11nd calculated as lactic 11cid. 

AM>"rll!ltus 
--·-------
1. w,.terb .. th ~t 4o0c. 
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!!~!!!!! 

1. 0.1 M 1'~0B 

Procedure ---
Vei~ llJ g of nour into a 500 al. conic'll nask .and Rdd 200 111 

of C4rbon dioxide free distilled v~ter. Stand the naak in 9 

VJtterbath gt i.o0c for one hour so that the fl.ask is coYered to just 

~boat the leYel of 1iQ'11id. Swirl occasinally to enSDre coaplete 

lli'Xing. After 1 hour, filter and titrate loo Ill. with o.1 M •~ou. 

Celculation ___ __.__....___. 

Acidity. ~ l~ctic ecid Ill of 0.1 M RaOB 
= -------~-------_...-~--.---~ x o.1 x 9o 

1000 

loo ml of o.l H NaOK 
x ~-- = -----.-.-----------

9 lo 

9o = eQUivalent weight of catic acid. 

~. T~lc on rice or barley 
~---~----------------~-

Princi"Dle ------· .. -
The t~lc is no~ted of, filtered, digested ~nd weighed. 

Re111~ents --------
1. lo~ ~mmoni111 solution 

~. Hydro~en peroxide, ~ Clo volume) 

~. Hydrochloric:cromic ~cid mixture. Carefully dis~olve lo g of 

chromic trioxide in loo ml of w~ter end 4dd to 900 ml of contrqcted 

h1rdrochloric 4Cid. 
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Procedure ---
ShAke 2o g of sample with the dilute hydrogen peroxide solutions. 

Beat to aboa.t 6o0c so that the gas formed causes the particles 

of talc to COiie avay froa the sarf ece. Decant off the liauid 

containing the talc. VBsh the graina ae'n!rAl .tiaes vith v~ter 

and add these washings to the decanted liquid. Beat the li~or 

vith the hydrochloric/chroaic acid llixture to oxidize suspended 

•eAl, fillter otf talc, v~sh, ignite ~nd weigh. 

In UD'Poliahed rice the residue does not norllllllly exceed 0.02~. 

Moisture in whole lo-.! of bre11d 
~~--------~~---_.....____ ---
!£!!!:!!!! 
The loaf is weighed, cut .1Jnd itir dried product is weighed 

qnd qcnmd and the moisture determined on a &11All portion. 'rhe 

tot~l aoi.sture is calculated AS R percentage of the whole loef 

~a receiYed. '!'he method is not applicable to breRd containing fruit. 

Procedure _. ___ _..._._._ 

Accur .. tely weigh loa! of bread immediately upon receipt, using 

scBles sensitiYe to at least o.2 g. It is impossible to weigh 

.1JCCUr.1Jtely et this time, seal sample in air-tight container and 
weigh RS soon as possible. 

Preserve s~mple in such a menner that no loss of bre9d solids c~n 

occur whereby loss should be CAlculated .IJS moisture. 

Cut bread into slices ?.-~ 11111 thick. Spread slices on pqper, let 

dry in Wllrm room (15-20 hours) Bnd when appArently dry, bre .. k into 

fr~-rarents. If bre~d is not entirely crisp -.nd brittle, let it dry 

lonaer - until it is in equilibrrium with moisture of Air - so thRt 
no moisture chAn~es occur during grinding. 
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Veigh, grind and weigh again to check absence of grinding 

loans. llix vell and determine the aoisture content on • 89all 

veighed portion Cab~ 2 graas) by drying 1 hour at 1~0c as 

the flour saapl••· 

" aoisture in breed *" moisture in dry p-cnmd samples 

~!!!h-!..!L!!!:~-!!!!:!! w 

weight of fresh loaf 

Princi"Ole 
-~---~ 

St~rch is con•erted by ~cid hydrolisis into reducing sugRrs 

which 4re determined by Tolume using Febling's solution. 

!!!!m!! 
1. 250 al nask, suitable for renurlng 

1. Hydrochloric acid 1.19 density 

z. Pot4ssium hyriroxide solution RbOUt 1~ 

~ . Decolourising charcoql ... Fehling's solution 

5. Methylene blue solution (1~) 

I 

I I 
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Method ---
Into 250 Ill fiask pl11ce e sample containing about oae graa of starch. 

Add loo Ill of distilled v~ter and tvo Ill of hydrochloric acid. 

~ing to the boil and renux for three hours. 

Tr•nsf er the contents of the fi•sk and rinse into a 200 Ill gr11duated 

fiesk. Cool and nearl:r 11eutralise vith potRasiua hydroxide solution. 

Add dislltlled ""ter to 200 Ill and filter through a litter 

decolouriaing charcoal. 

Then po1d- the •~lution into a graduated burette and reduce lo 

Ill of Fehling'• solution by the following aethod: 

- Into a fiat-bottOllecl fiask of about 250 Ill pour lo al of 

Fehling's solution {'j Ill of solution A and 5 Ill of solution B). 

Shake until cle..r and 11dd ~o Ill of distilled v~ter and small 

auantit:r of cniarts er paaice. 

Place the fillsk on ~ sauare B&bestos plate vith A round hole 

of about 6 - di~•eter in the centre, the 11sbestoa is restin~ 

on 11 ~iece of vire gauze. lie~t the nask at such ~ rRte that the 

liauid begins boiling after ~bout tvo minutes. 

Fro• the burette, add to the boiling li~id succeasiYe quantities 

or the su~r solution until the blue colour of Fehlin~·s solution 

becoaes hardly di~cernible; then add 2 or ~ drops of methilene blue 

solution llS indicator and complete the titration by adding further 

ouantities of the sugar solution, drop by drop, until the blue 

colour or the indicPtor disa~pe~rs. 

For R!"e-.ter ~ccur~cy repeat the titrAtion under the s~me conditions 

but ~dding without A break ~lmost ell the sug~r solution re~uired 

to reduce the Fehling's soltnion. In this second titr~tion, 

the reduction of the Fehlin~·a ~olution should occur within three 
mint!tes. 
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Edible oils and f Rts 
-~----------..-.----------~ 
So~~ test in edible oils. 

!!!!~!!!! 
Detection of alc~linity using broaphenol as indicator. 

!!er!!!! 

150 x 15 - test tube 

!!!P..!!! 
1. Solution of o.L~ or broa phenol blue in 96~ V/V ethenol 

2. Acetone, analJtical grade containing 2" V/V vqter. 

A rev drops or the solution or br011phenol blue should give a 

yellow to yellow-green ·.colour to the Z' v11ter in acetone. 

Procedure ---------
PlRCe lo ml of the acetone and 1 drop of the bromphenol blue solution 

in8 test tube. The solution should hl'lve ~ yellow colour. 

(If not. rinse the test tube with acetone unti1 the blue colour 

disa'Pltears). Add lo g of the oil to the test tube, sto~per with a 

cl~~n st~er, shake ~nd allow to settle. The presence of blue 

colour in the upper Acetone lqyer indic~tes the presence of so~p. 

Exvreasion or results 
~~~-------------~----
The results is express9d ~s positive or negative. 

The test is •'P'PlicAble to any edible oil. 
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1. llE'fiiODS OP •ICROBit-LOGIC&L ASAI.YSIS OP POOD ASD w.ITD.O 

l. DWBU!IW OP •~Ol'liU.IC AEilOBIC B&ctillli (.&eroblc ft.ate Coat) 

1.1. llefere:i·,. 
PAO IC/k1crobloln5/Repori 1/AnD•z ~. 

1.2. Prlnclpl• 
!la1a •t!aod 1a bued OD tbe aaaucptlon tJaat tU a1croblal cell• preaat 

!a & ·~le :alnd W!t.b. Ul ag&r Mdlma each fora Tie1ble 11 Hpar&ted colonies. !Ja1a 
la obtallled b.T Ri%1J:g dee~ 41lut1ona of the food a~l• ho:ioge:iat• •1th the 
•111ua. .A:fter lncuhaUo::i of the platH at JO•C tor 72 Jaoau-a the n•ber of Haopb
lllc uroblc bacteria per g of food ae::ple 1• calculat•cl from tbe nud>9r of cclo
lll•• obtained 1n Hl•cted Petri diallea at leTel• of dilutions g1T1D.; a •1£a1f1-
cut nault. 

Ii allooald be borne 1D •Ind tbat thia •tllod. u all oth~r Mtbods, MD 
aa.e 111:1tat1ou. .L.1crob1&1 cells often occur aa clucps, cluster•. cllalDa• or 
pair• 1D food•. ~ s., D~t be .. 11 diatrlb~ted 1rre1pectl•• of the afxfn& and 
dilution of tbe ac:ple. Co?iSeq:.ientl.r, each colozo7 that ap~eara on the 96&.r plate 
11a.J art.• fl'OI: a •in£1• cell or from groupa of cell• and he~c• the coloJ!7 co:ont 
aq DOt reflect the •ctal n11:tbe:r of tbe •iable bacteria in t.be food. EoreoTer, 
·aw alcroorga:la:s aa_, tall to grc.w a:id fona Yiaible colonlea on the qar •ell• 
u a naul.t of untan.arable condltlou of teaperat:4e, O:Q'gen or nutrition, o:r 
hcauae tile cella an ""· 

1.). Apparatua and Glaa..are 
a) Petri die.bee 90-100 sa. glus or plaaUc 

•> P1pett .. 1. 5 and 10 al, graduated (tot.t-flo•) 
c) Water batll.. 45 !. 1 •c 
4) 1Dc11bator, JO % 2•c 
e) ColoD,J counter 

1.4. Culture aedia and diluent 
&) B&&tfered peptou water (.B.f.ol) r.1.9 
•> ft.ate count agar (PCA) P.1.50 

1.5. Procedun 
1.s.1. Preparatlo: of too~ ho::ioienate 

;•l&ii :; g o! ihe c zed s..-,ple asepticall7 1r.to a et•rile ble::der 
jar or into a :;io:ac~r bag a::d add 225 ml of BP•. Blend the food at a apHd of 
15000 - 20000 r p a for not more thL'l 2 .5 Din or 111% 1n the :>to::&:her for 20 He. 

1.5.2. »tlutlon 
a tli t.!le food homogenate bt •.bakin£ and pipette l.C. cl into a t:.ibe 

cont&1A1ZI& 9 Ill of tbe Jill, •iz careful.17 b7 .. pirating 10 tiJ:e with a pipette. 
~) ~ tlll first dilution, tranater •!th t.be •-=- pipette l.O to 2nd 

dSlutlon tube conta.inlDg 9 al of t.be BP•. &iz with a fre•h pipette, and 
c) lepeat uiag a 3rd, 4t!l tube or more until the requized number of 

dSl11tlou an ad•. 
4) SJaake all dilution• cveful.17. 
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PL.l:AEROBIC PLATE COUNT(APC) -

\FOOD HCIJ.OGENr\TE 
1:10 

1ri 

2.DIWTION 

~... 225ml buffered 

pe;t:re •=-•:-.............. 
.._~zs g food 

blend at 15000-20000 rpn 

9ml 
peplDne 
water 

1:100 1:1000 t10000 t100000 1:10000Q0 
lPIPETTE 

1rr.l of each t~t~ 

to a sterile plate 1 ri 1 ri 1 "" 

4.POUR 1sml 

of PL.ATE 
COUNT AGAR 

5.INCUBATE at 3o·c tor 12h 

lift I ,ml 

Ea.COUNT colonies on plates containing 30-300 colonies 

and multiply the number of the colonies by 

the dilution 

REFAI Fig. 6 
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1.5.J. lour- fi•'F.& a) fPe't ei.o Ill of the food homogenate and of each clll.utlOa of U. 
._...,. 1Dto •acJl of tbe approprlat~ aark•d d'1pl.1cate 41.ahea. - -

b) Pour lllto each Petri d iah 15 Ill of the PCA (kept at 45 + i •c la a 
•ter bath) w1\hin 15 a1n of the UM of or!glDal dilution. -

o) J;!x the PCple dilution and agar •cllua tbOrougbl..f and UD1fonl.T; 
allow to aolid1f7. 

IDcaibation 
liicub&te the prepared dlabea, 1.Dnned, at JO i. 1•c tor '12 ~ l ll. 

1.5.5. Count~ the colonlH 
i'o~owin& iiicu6alion, count all colonie• on d1•Jae• conta1"3!;a& JC - )00 

coloa1•• u4 recorll the reault• per dilution co.mte4. 

1.5.6. caicwatlon · . 
a) l&:l tu 4ja.be• enc1De4 contain no colonlea, thg reaul t 18 upn••e4 

u a 1•• t!l&D 1 s lOl bacteria per g or al. 
b) Wba the 41.ahe• (dUuUon 1 in 101,contaln le•• Ulan )0 coloni••• 

the n•ul t 1a upresaed u 1 leH than J z lV"" (30 z 10 • .3 z lOZ). 
c) 1lh8n 'the colouiea an more than JO, count the coloniea 1n bo'Ul plat•• 

of a dilution 11114 calcal.ate the a•erage, reta1n1Dg onl.r two aign.lf ican.t digit• m:ul 
aal:tipl.r b7 tb lnnn• of tbe correapondiDg dilution to obtain tbe number of 
bacter:I.& per g or Ill. · 

Bznple 1 dilution in.oo dUh l 1 175 colon! .. 
dish 2 1 208 colonle• 

calculation 1 175 .. 208 • )8) f 2 • 191 + 190 • 190 z 100 
Reaal.ta 1 1.9 z io4 bacteria per g of foo4. 

2. Dt'IL:..'IUTIOW OP COLI10i& BAC!ERli 
(l>ete1"111Dation of t!le moat probable uumber, lll'IJ) 

2.1. Reference 
1AO EC~icrobiol/75/neport l/Annez v. and Bacteriological ADal.7\ical 

"-usual tor hod•, 1976, 4th Bd. Pood 1111d Drug A4m1n1atraUon, U.S.A. 

2.2. Principl• 
!hia aetbod 1• baaed on an Ii.& proc•d Jr• ua lng l&Ul"Jl •"1.p.bat• trnto•• 

broth 111 a Pl"••u:pt1Te t••t, followed bJ con!irmation of gaa-poaitiv• tube• uaiDg 
lrillS.Ut-Greeu lacto•• bil• broth, each beiJ_ig incubated at J7°C tor 24'""48 bour8. 
for tHtizlg for foecal. coliform EC (E. boli) broth S.. uae4, incubated at 44.5•c 
tor 48 laoun. lor tediDg for E· coi! t e iu-poaiUH tube• ar• atr•ak•d cm 
J,.IJIJS (~.1.18) .. di• and DiY!C-(D':r.;.9-e) tHt• are doll•· 

•> ten tl&bH (18 • s 180 m) 
•> Durma tube• (10 • s 15 •) 

2 .3. Jppar•tu• pd Gluenr• 
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•> npett•• 1 al (total.-tlo•) 
•> IDcubatore, 35 ;t 1•c. 31 ;t i•c 
•> Water ba'1L1 45.5 .i o.os•c 

2 .4. ~ tur• aed 1a and re¥ent 

a) BrU1181lt-Gnen lactose bile broth 2J (BGLB) P.l.7 

b) Buttered peptou water 1. 1.9 
o) Inclol •41• and reagent P.1.25 and r.1.26 
4) loser'• c1trat• 1.1.29 
o) L&m'71 aul.p!aat• trnto•• broth (I.ST) P.l.)l 
t

8

) Led.De'• eoalD metbJl•n• bl11e agar (L-Elill) P.l.18 
) Yogea-Proakauer (VP) mecliua P. 1.71 

2.5. Procedure 

2.5.i. PreRji:at1on of foo4 h~mogenate 
epare ae deacribe& iiii4er D 1.5.l 

2.5.2. Dp.ution fiepare aa d~1crlbed under D.1.5.2 a) and b) 

i.5.). InQculation . a) iiocUiate each of) tubes of LST brot.b•(conta1n1Dg innned J>m'ua 
tuea) with l.O ml of the food homogenate Cl in 10) • 

· b) C8ZT1 out the same operation from the first (1 1D 100) and tu Hocmd 
(1SA1000) dllutiOn t11be1, uaiug a new ate1·~· pipette tor each dilution. 

Incubation Iiic11bat• the I.Sf t11be• at 37 .i 1°C tor 24 and 48 h. 

2.5.6. Conf1nned tert for eolifo:nts a) 1Tazosfer a ioopflii from each gaa-poaitiT• tube of LSt to a aoparate 
tube of BGLB broth. 

b) Inc11bate the BGLB t11be1 at )7 ;t 1°0 tor 48 h. 
e) !he formation of gas confirms the presence of coli!ora bacteria. 

S.oo.rcl the ziu:ber of poeiti'f'I tubes t.bat wen conti.l'med u poaiti'H tor coli!ozma. 

2.5.7. Calculation {KPI) Iota Uie .lil.Pli appropriate to the number of poaiUn tube• .from ihe 

f ollo1riD& table for •zBl!lpl• a ) 1Jl l I 10
1 

1 in 1 I 100 and 0 1Jl 1 I 1000 
De table •.bo•• t.bat ll'I • 43 coliforma/a or ml.. 
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111' 1D4ez u4 951 coza.t14ence l!aite •hell J tube• are ue4 

IU111ber of Poa1Uq tube• JlPB 95" coza.fldence 
per I 11m1t• 

111000 
or al 

1110 11100 Lower Upper 

0 0 0 <3 
0 0 l J <O.S ' 0 1 0 3 <0.S 13 
1 0 0 4 <.0.5 20 
1 0 1 ., 1 21 
1 l 0 ., 1 2) 
1 l 1 11 J )6 
1 2 0 11 J 36 
2 0 0 9 1 )6 
2 0 1 14 3 )7 
2 l 0 15 J 44 
2 1 1 20 7 89 
2 2 0 21 4 47 
2 2 l 28 10 150 
J 0 0 23 4 120 
J 0 1 39 7 130 
J 0 2 '4 15 380 
J 1 0 43 7 210 
3 l 1 75 14 2)0 
J 1 2 120 JO )80 

.3 2 0 93 15 380 
3 2 1 150 JO 440 
J 2 2 210 35 470 
3 J 0 240 )6 1,)00 
.3 3 l 460 n 2,400 
3 ) 2 l,100 150 4,800 
.3 ) J ~2.,400 

2.5.e. !est for faecal eolifo~ 
a) S1m.Qltaneoual7 with the conflnaator.r procedure uing brlllla1lt green 

lacto•• broth., transfer •hould be made from all po•itive pre•ui:pt1Te tube• to IC 
udium.. 

b) !he inoculated £C tube• are iDcubated at 45.5°C for 24 h, uul Ca8 
formation 1a recorded. !he bacterial del181t.r 1• eatimated from t.be table• of l&1JI 
( .. • D.2.5.7). 

c) Por the dltfenntiation ot colifonw refer to the D.."V1C reactions 
(B.2.5.9-e). 

2.5.9. feat for E1chericbia coll 
a) ~anater a loopf ul from each ga1-po11t1ve tube ot Lb! to a aeparat• 

tllbe ot BC bl'Oth. 
b) Incubate the EC tubes for 48 Jl at 44.5•c1pro4uct1on ot pa S.. poaitin. 
c) Streat one plate L-&m agar trom each po•itin tube .1D a •1 to obtam 

4~crete coloDJ.e• uul mcubat• 18-24 Ja at 35•c. 
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PL.2:ENUMERATION OF COLIFORMS 

1.FOOD 
HOMOGENATE 

1:10 

~•225: ml buffered pep~ 
~..-J water 

_,__ .... 1s9 t ood 

blerdal15000-10000 rpm 

1ml 1 ml 

2.DILUTION 
food 

honVJgl!I ate 

3.PRESUMP-1:10 
TIVE TEST/ l \ 
Incubate '""'mli mf\ 
at 3fc 
for 24-.48 

hours 

9ri . 
peptone 
water -

1:100 1:1000 

1ri/ml~~ 1m1,?.l~ 

~YL Sll..PHATE TRVPTOSE ER:>TH (LS T] 

4.~~r:-l l l l lone loopful 

TEST I 
Incubate 
at 31C 
for41h 

BRILLIANT-GREEN iACTOSE BllE 29'lBGLBl 

5.RECORD gaa positive tubes and calculate tromMPN 

tables 
Fi . 7 
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•> tnufR 2-) of tbl 8:18pect.. eolonlee fl"Oll eaeia L-aat plate to l'CI 
ai.te ant ncubate tlla •l•te for 18-24 ~ at )5•c. At tlle HDe tb::e Mk• Gr.a 
•tama of ••c:!L edt~. 

e) J'edOl'I: !:ldole. aetbfl nd. YP a:i4 citrate teata (r."YlC teat). 
hr 11l4ole an~ VP test aH kl.Donella U>.4.5.4. l-b 'I ac~ '1). 

Por D te1t; bocalate a t:ibe of VP •di• ud incubate tor 48 • at 
35•cs _.. S tro,. of •t!U"l ncl indicator to eacla t.abe. ER + •hd colour. 

hr Citrate .atllizat1oa inoculate a t.ab9 of .loaer•a cltrete 1184~ 
.... llacUat• " ' al 35•c ud •nalne for cro.ua. 

CJ. .. •lf1cat1on of Col1tol'tl8 b1 Il:Y!C test 

Iadole u 'IP Citrate ~ 

+ + - t.Jpical B. coll - + - At31tlcal-a.-coT1 
+ + - + Tn!cal 1ite~ea1at• - + + At7plcal lnte:n.ed!ate - + + ~ical 6. aeroce:iea 
+ - + + At7pical'"'}. aero;enea 

J. Dtlllll&!IOS 011.Ucn. SDEPlOCOCCI 

J.1. Reference 

fbatcur, 7.s. and Clark, J>.s. ed. (1968) 1 ~1croorga:s1.m:a la food• 1 
!heir •1plf1c&nce ud aetbod9 of e11umeration. Toronto, UniYe.nU.J of fonnto 
Jlnaa. 

J.2. lrincbl• 

fh18 .. tbod i. b .. •4 on preaw:ptiT• enumeration of faecal •treptococc1 
(i.nc.t11ld group D 1t:reptococcl) usia& Packer'• Cr1atal-V1ol•t Aside ~ood Agar 
ad tJle po11r plate tec.bnique, :touo .. d bJ coDflrmsUon and lde11t1ficat10D of tu 
•uapected colonie1. 

J.J. 'ppaptua and Glunare 



r 44 ... 

).4. OOture ee41a L-ul nvmtm 

•> ~·re« pepton• w&t•r r.1.9 
,, lack•r'• C.9J'•tal-•1cl•t azlcllt bl004 -car r.1.47 
e) 1ba01-n4 aorbUol brOUL P.1.49 
t) ft&l.10• acetate tetruol1• gl11Co•• CU" 1 .1.63 
e) ~toa• broth. pH 9.6, ad pH 7 .2 ,.1.68 

t) ~to•• .gar P.1.,9 
•> trnto•• bll• brot!l 4CJJ '.1. 70 
Jl) trnto•• .al.t broth P.l.72 
1) trnto• teUurlt• agar P.l.ll 
~) !rJ'ptoea 'fTC agar P.l.74 

).5. Procedm-e 

).5.1. l"re'DL ... tl.on of toocl J:omo;:e::iate 
i'i'9pare aa &~•c..=iLCCiWider D.l.5.1 

).5.2. pnuti.On Prepare .. aaecr1be4 and•r D.1.5.2 

).5.). 1nocalat1on !lpett• l.O Ill of the fooc1 hmOgenat• and of each clUlltlDD ~ tbe 
bDllOC911&t• to each o! the ap~ropr1•t•l7 aark•d dqpl1cat• cll.ebe•· 
!ralptl.7 a44 to eac!; dl•h 15 :il of th• Packer'• cr,atal-T1olet azlM bl004 llfllr• 
-1w lm4 t.-pere4 to 45•c. KU mul lean to aol1dU7. 

l!cubat ion iiicub&te tb9 plat•• iDYerted at )5 - )7•c for 12 ll. 

).5.5. Cou:itinr the colo::ie• count iii \Ee a:::all ylolet-colo~ed colon1•• on platu contamlDg 
)0-)00 coloc1•• ~ c~:put• the nu:aber of pre•mq»t1Y• faecal •treptococcl per I 
o"f food apecl.Se:-.a. 

).5.6. Cor.!1!'-..-Ation of faecal streptococci 
a) Sutcultare J-5 o! the Yiolet-eoloiored colon1e• on separate 4r1e4 

plat•• of thallo~ aceta~e tetra:oliu= glacose agar. 
b) ID.c~~&te platt• i::Yerted at )5-)7°C tor 46 h. Colonie• wit~ red 

ccitre• are pro;&.blJ ~t:-e;t:eoe=c• fft~cali•; •hi~ colonies are 11k•l7 to be 
Jtreptococc~s fa~ei:.:::; !:i'tnsel7 re1 coion"Ie• are probablJ St.:-eptococe~ laetia. 

c) Tra."U!er ts:> y;hite eel two red-ce:itred colo111e• to aepara"t• al&:lt• of 
izJpto•• 9681'• inc~~at• at )5-)7°C for '4 h. 

cl) Prepare .:ear a:id atain •1 til Gree. 
e) Prom the •lL~t• (~4 b old) inoc:.alate the follow.l.D& 1 

1) •lop•• of tr .. -Pt:>H a&&r; incubate at 45°C for 48 IL (growth i.Ddlc-
atea a poa1t1Te -test). 11) t~b•• of tr•oto•• bile brotn 4~; incubate at l5-)7•C tor 48 ll 
(!anUit1 repreH:>.U a po.tun \ .• at). UU 5lanU o! tr7toH agar; incubate at 35-)7°C for 48 ~pipette 116Uo-
gen parosid• •olution on the !J"O~th. ~he aYolut1on of bubbl•• 11141cat•• a 
poa1t1T• catalaH uat. :;.,u tbOt, culture• on bll• broth 4~ and t$M growa at 
45•c are 111gatiY• for catalaae. 

J.5.7. Jdent1ficatio~ of specie• 
a) IAoclllat• two tube• of the tollow1Dg .. ~1a with 24-bOlll'-014 clllt11'1"98 

of tba atreptococc1 and 1.Dcubat• at )5-)7°C tor 48 h. 
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PL.3:ENUMERATION OF FAEC. STREPI 

225 ml buffered 
peptone water 

_._..~s g tood 

blend at15000 ZOOOO rpm 
1ml 

2.DILUTION nnriin 
ml 

peptone 
water 

1: 100 1:1000 1:10000 1:100000 1:1000000 

3. POUR 15ml I 
PACKER'S CRYSTAL 
VIOLETAZID 
BLOOD AGAR 

Incubate 
at 31C for 72h 

1m 

4.COUN T all small colonies with violet colour 

5.CONFIRMATION 
a. grow at 45•c 
b. • • pH 9.6 
c. • In the pNsence of 4o-&, bl le 
d. • In 6.5'1. NaCl containing medium 
•· resist heating at &c:f C for 30 min 
f. • tellurlte,sorbltol, TTC 

Ref al Fl .8 · 
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l! unto•• brotb.. pB '·' 11 tl'J'Pto•• •alt broth 
111 tr'7Pto•e t•llurlt• agar alant• 
1T trntoM t4C 9CU' alanU 
• ~~l-re4 eorbit~l broth 
G?-owth 1A ta flr8t 4 •Hla repnaen.t• 'Po•lth• nactlon. ,,.uo .. 

colour 1a tba last •die 1n41catH fen:entation an4 poaithe :reaction. 
1-) Izaoculat• two tube• ot trntoae brotA, pB 7.2, p:nheate4 to 60•c a4 

Jac>14 tlam at 60•c tor JO a1n 1n a water batJl. Cool t11be• Cid 1D.ccabat• tha !or 
48 ~at 35-)'f•c. Growth la a poeltln teat. 

- o) CD.Ua1t7 acc~ntn& to the follo•lD& tabl• 1 

IclenUflcatlon of J.anceti.i.1 grG'1J' D Stnptococcl 

!'9•t SU.pt. Stnpt. Stnpt: 
tucel.ia faeclua 4unna 

45•c + + + 
40I bll• +_ + + 
Catal. ... 

e '·' + + + 
.5S .. Cl + + + 

60•c for lO a1D + + + 
o.05S tellurit• + 
Sorbitol + + 

- ftC agar -+ + -

4.1. Reference 
YAO iC/li:icroblol/75/Report I/~~ex Y 

4.2. Princ!.ple 

SU.pt. 
boTla 

+ 
+ 

+ -

Strept. 
equ.iluaa 

+ 
+ 

-

~al.Z!!o~ell& ~~er. preEer.t are uaLl&ll1 !Ou:ld in low nucbera in foods and 
often Ill tu preae:ce uf c:>:iaicerabl1 larger nucbera of otter :abera of Jmuro
bacteriaceae. Ia food• which haTe been he~ted, refricerated, fro%en or dried, 
•Ubl• Salmo::ella b'!.Cteria m,y be preaent. 

Thia met~.od ls ba~e~ therefore on givlnc; the che~ce for t.te te• 
Dumber• of nomal or of •tr!~Hd ~al:onella bachria to &ro.,; firs't 1D a nor.
Hlect 1Te liq:iU med!uc at 37°\! (pre-enrlc&:ent). ::>uch a =•dium and a te:peratun 
•111 allow oth.r bacteria to gros aa well, therefore thi1 atep 1a follo~~d bJ 
•ubc&&ltarlng the pn-em-lcl:llent medium Into a liquid aelectiT• medi&m cd incL1bat
iDc it at 42 to 43•c. !~ l&tter 1• 1Doculate4 1.cto a •olld aelectiT• a:?d di!fer
eDtJ.al .. dJ.ua, and after 1nc"1bation at J7°C the plat•• are exac1ned for 'tbe 

iiire•9Dce ot colonie• wb1ca bJ their c.baracter1•t1c• are considered preaus:;pt1T• 
~-------iilll;;;;;illiiilll-.•• !beae colon1ea are then exa•Sned for 'tJle biochet;ical aDd ••rolo&ical 

~Jatiea ot §tlpenellt apecie•. 
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4.). Apparatue and Clu•ware 

a) t.et tube• (18 z 180 -> ucl bottle• (500 and 1000 al capaclt7) 

•> h•t t;:bee (& ~ z 160 ad tor 1781.De d•Ce.rbo2',Jl•t1oa .. 41• 
o) EeulU'!Jag e7lillder (lvv cl) 

t). Pipette•• l 111. and 10 al 

•> Petri dlam•. -i1 •ls• (90 - loo• 111 dla) ud larae •1A(l40 - 150 -111 die) 

~) Iacaabatora. n•c ud 42-u•c 
a> 1ar711ag caJ»bet •. 50 + 5•c -~ llatw llatll 50•c 

4.4. Cul.tan •dla and repnta 

a) B1-lltJa •lllpJalt• -cu- r .. 1.4 
•) Jlrlllh:at-pwea/plaeDOl red mg&r P .l.8 
c) Batfwed peptome water P.1.9 
4) f-&alutoaldue :nage:it P.l.22 
•> Iadole •dim and reagent P.l.25. F.l.26 

. t) J...J•lu 4ecarboz,rlatlon •dl1a (LDC) r .l.JJ 
&) •atrlat-e&u- P.l.44 
•> Sallu •olatlOll r.1.54 
1) S.leDlte c79t1De ~th r.1.56 
~) Seai-eolld DUtrle.nt mgU' 1.1.57 
l) t.tziat.b!OD&te •dim r.1.'2 
1) triple •QSar/lJ'On -au (!SI qar) P.1.65 
a) Una acar r.1.75 
a) '1 •d1• P.1.17 

4.S.1. 
4.5. Pl'oc•4yre 

!'reDa..-atlo~ of food .boi:t0r,enat• 
'.Pi'e~are ., deacrl6ea u:ider D.1.5.1 

4.5.2. ln-e:;rlcb:ent 

a) ~fer the food homogenate (25 g •ample blended •1th 225 111. JPS) 
ue,·uoaii, to a •hril• 5(1u al bottle. 

b) Incubate at 37 + 1•c for 16 - 20 b. -
f .5.J. larictment 

a) f'nZ18fer 10 ml of eac.b pre-enrlclmeat bottle to 100 al tetratla.loute •c11• ad another 10 111. to 100 111. ot HleaUe •dlua, pr•Yloual1 waned to 42-4.)•c. 

4.5.4. ll•t'PG out 
a) After 18-24 Ja, 8tl'eU fl'Oll e&C.b arlc ..... t tlUt OU luge petz-1 dS.la 

• 2 -.11 -.. ot •acla ot lrWlant P'HD 'pu110l reel agar ad bl•utJa •lllplilte ..... 
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•> 
o) 

I:lc~te at l7 ~ i•c tor 2o-24 la. 

Uter uother 24 Jl repeat a) a:4 It). 

u iinrh• ~· plat•• atter 24 Ed 48 b. tor tnlcal colo:i!.ea ot 
s.1;-oaella. 

4.5.5. Coa!imatlOD. 
4.5.5.l. !ioch~esl ce>:2fln1atlon 

~ a) Select 5 tnlcal or e:.aapecte4 coloniea ~ each .- •trMk tJaa 
• autrle:it ager plate•. .i.Rcabate for 26-24 11 at 37•c. 

b) 1'l"Oll iaolated coloal•s on nutrient agar plate• llloctilate \lie 
~ollowiDg aed!a 1 

1) !SI~4V 1 ~tnak the ~ar •lope au..""'face and etab tlle butt. IDcubate at 37•c 
~- 24 - h. Interpret the CbDeee b the i:edl• u tollon 

5.itt -rel.low 
•4 or anc..,.ged 
Black 
Bubblea or cra:b 

&lent e1L'"".fac• 

glucaae f eraeated 
glue~•• not te1:1:1e~ted 
b,rclrot:~n aul.phlde ton::ed 
gu f or.i:.e4 fl'OD glucoae 

Yellow lactoae and/or sucrose ter.te?ited 
be! or ancl:aqed lactose end/or au.cruse not ter.mntet 

ll) Ure&. ar.e....r I Streak the agar alop surface• Incubate at J7•C for 24-48 Jl. ao..
plDk colour bi~icatea poait1Te l"e•ction. 
111) Lnf.:e de:arbo~latlo:i uUia 1 Inoculate juat below the aurface of t.be 
11quU mClw::. !ncu ete at ,7ac for '" h. A purple colo11r after gro-.th 

i:ldicatea a positive re~cti~n. 
1Y) Suspend a loopf'"1. ot the coloDT in 0.25 1:1. O't 
ta s i.::.e •-= :t~.o::. .Add l cl:"Op ot to:t .&ece. l'u:t tb ~11be 1:l a water 
beth a~ J7°C for senral :ai!l. .Add "".~5 =l o! /-galactosiciue reacent e:4 dx. 
ht t.be t;ite "961!1 ill tbn r.ater b&th at 37°C for 24 .11. .A 7ello·:. colour 1.DdicstH 
• po•itiTe r.sction. 
y) TP ::e~!!.: 1 S:ia;c;i ~ loop!ul ot the c~lony 1n e&ch of tr.> t11bes containizlg 
0.2 ill: o! t:.e ac!ic. I:cuba!e ozie t:.ite at r~~= te:perature a:::2 the ct~er at 
37•c !or 40 :. 'c:~ to each t~~e ~ drops of tne creatine a:l~tio~, ) drop: ot t~ 
etba::ol1c ::s~ht~l •ol~~1o~ a:d 2 drc's of t~e KC~ reabe~t. S!:LLe after t~ 
addi~!o~ o! ee.ch resge:t a::i read t.t:.e reaction •1th.ill 15 :in. .l p~ to br!&bt 
nd colour in.:1cate• a ¥OS1t!ve rescticn. 
Yi) U:~~le ~•d1~ 1 I:oculcte a t~~• •it~ the colo~r a:cd t:.cu~ate at J7°C tor 
24 h. A~d 1 Ci ol tbe 1nd::le re96e:it. The tor-~ ot a red ri."lt? indicates a 
poe1t1•• rea:tio~. 

c) ~nical :;,al::onella Colo:•!ea 

1) Br1ll!.a::!-ne~~ s.~:u-
eo!onlea a:• c~lou.rless, p!nk to !~cnsia, tr&:tsluce~t to 0~&~11· -~~ 

•~u:ic! !ng ceC:iu: pi:k to red. :..o::e ~ sl~·,?:ella appaar aa tra.:a ;uaren t gree.:: 
colonies 1! am-roi::ided b. orbani.s::.• fer:.~;~ti~ 1cct.:>£e or et:crcH, •1.""ice these 
carbo~d:ra.te-ter.:e:it~ orga:-.1•::. prod~ce colo~i•• &:!d ~one• tr.at a.-e 1ellow 
grea or gree::2; leu t.b.n:i l~ o: i:,e ~al~onella are at,rpical 11'l that tur fez-..ent 
lactose and appear .. 1ellow-o;ree~ o~ .;:-ee~ colonies. 
11) Bis::~th •~lpt.ite asar 

.;.,to:i!ea are brown, black, eo~eUJnee wUh cetallic sheen. Surro;.::u!
iac •cliu= .1a uauall.r brown at firat, tu.rni:D& bluk with increuilJ& incubation. 
tSJM. Soi:• •'tra1.,. produce green colonies wi~h little or zao darteniD& ot t.U 
•unoimd~ aed.l.m. 
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PL4: DETECTDJ OF ~~LLA 

1.FOOD l-IM>GENATE 

2PRE-ENRICHMENT 

Incubate at 31t 
b ZAh 

Incubate 

ClL 42-tJ'c 

225 nt bulfeMI 
peptone water 

~_..,.25g food 

.__~ bmnd at 15000-20000 rpm 

for 41 h TETRATHICM\TE SELENITE CYSTINE 

4PLATING 

ncuba .. at 3fc 
for24h 

SSCREENtt.G 

On TSI slant: red 

&.CONFIRMATION 
a. biochlrrieal b. serological 

REFAl Fig.9 
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4) Blocbf::.leal n&etlou of ~al=->n•ll• 

l) !SI agu-
••" 1 J'•llow 

black 
b~bbl•• or cracka 

•lent 1 rad or .mcba:IC•d 
11) Urea~ 

ao ebabe., of colour 
111) J.7alD• cleca:rbo:Ql .. • purple colo.ar 
lT) '-galactoa1c1ue nactloza no e!IL"i&• of coloar 
T) 1P reaction ao c!:.a:le• of -colour 
Tl) Iaaole teat; a 7ello• brown teat 

+ (l~) 
+ (91.6,;) 
+ (91.9') 

. - (99.2~) 

- (l~) 
.. (94.6S) 
- (99.5J) 
- (le>OI) 

- (98.9') 

4.5.5.2. Serolodclll c0>~1rcat1on 
'&zF=IM pu.re non-a'1to-ac:gl.at1r.abl• colon1•• for tile pnaac• of 0 a4 

8 aatlgeDa b7 all4• a.;gl..atinatioll wit~ pol.J- a:icl DODOTal•~t aera. 
~ tile 4etue1D&~lOD of I antigeu, inoculate a plate of ae:d-ao114 Jllltrlet 
..-z" aD4 ezpplna •1th B aera after 1Dcubat1on at 31 ! i•c for 18-24 ll. 

5. llUIBU!IOW OP SBIGELL& 

5.1. Refennc• 
fllatc1'er, P.S. end Clerk, D.S. ed. (1968) Klcroorga:il.aa 1n toocJa. 

!llelr •101Sf1cence and Mthod• of en•eration. Toronto, Uni••ra1t7 of foronto 
!rea•; a:ld CoE.,eza41ma of ~etllodl tor the ~1crob1ological .EslU:li.Datlon of ~oo4a, 
1976. APU. 

5.2. Prlnclpl• 

Tb.1• method 11 based on the uae of ILD medi\:JD (P.l.78). It coutain.8 
s7lo•• .. a ditfere~tiati:i£ ae•nt &.r.d ainc• aoat ~hicellR do not fe:n:e:t Jqlo1e, 
tblJ appear aa .ik•li.:e (red) colonie• on tk;e plate• (preau::pti•• Shi~ella). 
For co:flr.:iatio~ all ~~~~~~=ical t•~t• uaed !or ~al.~onelle (D.4.5.4.1) a:• to be 
done and thou· gh;· · ··;ic:al ct::.:ra:teri•Uc• (D.5.5.6.1) are •sa:liaed eerol061c
allJ'. lor fl.U'tner d~tc.ila see lchrart1, P.R., and u.H. E•in& 1972. Identiflc&t
loza of tbe :Zterobc.cteriac:eae. )rd ~. B1.1rgesa Publ. Co., a.1:meapo1S.., SS.ml. 

a) htri cUahH 
•) !ipaUH 

•> waier b&t!T, 45•c 
4) lDeubaior, J7"C 

•> DrJlla& oabiA•t 
I) Qua apnlMlen 

5.J. .lpnaratll8 and GlaHwan 



• 
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5.4. Cpltare •41a an4 pymt• 

a) Buffered peptolle .. ter P.1.9 
•) Carbo~te •di& P.1.10 
c) llulole -41• ,.1.25. :r.1.26 
4) Citrate M4Jj.aa P.1.29 
e) Eotllj~;, te•t •dl• P.1.40 
f) h;.aalma c7Uld• (~) •cllm P.1.52 
g) !'SI P.1.65 
ll) Urea agar P.l.75 
1) YP •c11m P.l.71 
~) l_ylo•• 1781ae clecarboqlu• -cu- (DJ)) P.l.78 
K) Shtplla antiara 

5.5. h'oceclare 

P!!parat1on of food .bomo~enate 
Prepare aa de•cribe~Uiider D.l.5.1 

Dilution 
Prepare u cl•acr1be4 muter D.l.5.2 

5.5.). Inoculation 
Upette 0.2; Ill of food holllogenate and dll.iUcma of bomogaate OlltO 

tbe •urfac•• of dried p~ate• of XLD agar and •prea4 •ith a at.rile glaa• rocl. 

Incubation 
Incubate at J7°C for 24 h. 

5.5.6.1. B1ochecicel confiri:iation 
Proceed aa iii i~lECneiia with regard to the followiDg te•t• 1 
a) TSI 1 red alsnt 1 7ellow butt, no ga'J, DO Jl2S 
b) Ureue 1 negatiYe \DO red colour) 
c) L.otllit7 1 non-eotile 
4) ICCll 1 no src,vth 
e) Indole 1 positive or negatiTe 
f) VP s negatin 
g) Carboh.fdrates 1 no sa• 
h) Citrate aediu::u no growth 

5.5.6.2. Serolo~ical identification 
.c:.xm:ine p\U"e no~-•~to-&t;glut!Dable colonie• from a nutrient 8G8Z or 

r~I -.ar alant !or S(;:lutin&Uon \"Olt!:l pol7- and monoTalent Shigella aera. 
CQlturea that appear to be Shisella on the baae of biocmmical nact-

1cm., but which aggluUziate poorl7 or not a£ 811, aboLlld be heat treatecS b7 
bollint: a auapenaion of the organise• for 15 - )0 min. After •uch treataent, tm 
•~pe~ion 1a oooled and retested for agalqtinat1on. 
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PL.S:ENUMERATION OF SHIGELLA 

225 ml buffered peptone 

1: 10 

1ml 

2.DILUTION 

1ml 

9ml 
peptone 
water 

1:100 1:1000 1:10000 1:1000001:1000000 

3.PIPETTE 
O.~ml 
onto XLD agar 

incubate 
at37·c for 24 h 

4.COUNT colonies that appear uniformly red 

5.CONFIRMATION: 
a. TSI : red slant, yellow butt, no gas, no ~S 
b. UREASE: negative 

c. KCN: no growth 
cs. CITRATE: no growth 

•· CA~BOHYORATE: no gas 
f. INDOL: positive or negative 
g. VP : negative 

h. MOTILITY; non-motile 
I. SEROLOGICAL IDENTIFICATION 

Rtfai Fig.10 
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6.1. i<e!ennce 

Cacpen41a=; of ••t!lods ~or t~e ~1crob1olo~ical ~lllat1on of i'ooda. 

6.2. P:-1nc1ple 
!hi.a utbod is baaed on pre-e:ll"ich:ent 1D nutrient and wcConke7 

l>rotll. em-1cllle:at 1D LS: a:d ~ broth and atreati.Dc on L-&Jl eaar. !iae suapected 
coloni•• are ~en exe~1Ded for biocheL1cal end aerolocical cbaracter1st1c5 ot 
~. 

6.J. !2R!rt.tus an:! glaeann 
a

04
~1 'ilater bat.tis 44°C and 41.5°C 
., Incubator, );>•c 

JO.ender 
hat tubH, pipettes, Petri d iGhea 

6.4. Culture m•~ie. mid rea&ent• 
a) Carbo~drate fer.:aentation media F.1.10 
• l.eT1De'a eoa1D z:et1'fle:ie blue ~r 1'.l.18 
c ilnter1c enr1cJment (-SJ broth 1'.1.19 
d IDdole m.d1e and reagent F.1.25, Y.l.26 
• Laur.rl •ulpbate tr.rpiose broth (!.:>!) .P.1.)1 
t hcConke7 ac;ar P.1.)4 
C KacCo~e7 broth P.l.35 
• •1trat• broth 1'.l.43 

i
ll •utr1e:t broth P.l.45 

IC9 .. dim: P.l.52 
!SI agar P.1.65 
Urea broth F.1.75 •1t.hout agar 

Il
a) VP .. dium P.1.77 

) .i. coli anU.aera --
6.5. Proc•dure 

6.5.1. Secple preparation 
.. ei&" t~o 25 g portion• a&eptically into 225 al L:acConke7 broth and 

225 Ill nutrlect broth 1D aterile blender jar• and hoao£•nize JJ aec (1:10). 

6.5.2. Direct atre&k 
£treu nutrient broth .boco&enate on L-~ and LacConke7 ~iu-s. 

Iilcubate at J5°C for 24 h. 

6.5.3. Et:richce~t 
I.::c~b~t• lacCor.ke; broth at J5°C for 20 h. ~'rL~tfer one loop to 

30 Ill LS! broth. Incubate at 44•c tor 20 h. Inc~bate nutrient troth at 35°0 
for 6 h. 1'rL~•!er one loop to Ju ml ~~ broth. Incubcte at 41.5°~ to: 16 h. 

6.5.4. Preli::ir.a eerelo~i~sl e%e:-:1nnt1on 
e1.:t:::-. H · " a:o &.&. enr1c . e:1t brot.t1s wit.b l~ liaHCv3. Pl•cc o:ie 

drop of each broth on a cler-"> al1d• ond add one drop of P'-lyvaler1t (ii eera and 
Olle 4rop of 0,5~ •&line. ...ix drop• and eXU11ne for agglutination. 

• 6.5.5. llocbe~ical confiJ":".etion 
S\reik pod\lve LS~ enrichment brot.b on L-l:.3 8{:&r and .ii •Dricment 

k"otll Oil llacCon01 ADcl L-&;1 .,ua. Incubate at )5°C for 24 h. 



- .54 -

PL.6:DETECTION OF ESCH. COLI 

1.FOOD HOMOGENATE 
1: 10 

22 5 ml buffered 
peptone water 

....,_.,.? 5 g food 

--blend al 1 5000- 20000 rpm 
10ml 

1ml 1 ml 

2.DILUTION 

1: 10 

lPRESUMP- / l \ 1 mt 
TIVE TEST 

LAURY L SULP H 
ATE TRYPTOSE 

( LST> 
• 

24-4Sh at 37C ~ l i 
4.CONFIRMA 

TIONTEST 
• 48 h at 45.5 C 

5.CULTURE 
OF 

E.COLI 

9 ml 
peplone 
wester 

1: 100 1: 1000 

/ 1 \ 1 ml / l ~ ml 

gas positive 

L-EMB AGAR 

6JMVt c REACTlON : IN DOLE·/- I MR.' VP -. c -

Ref al 
Fig.11 
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6.5.5.1. Select cil&r&cteristic colonies ancl inoc.Uate ~I, VP, 1.Ddole, 
ure .. e, KC::, citrate and cdonitol D£dia. In Lddition,slan.t• of plate comit 8v-ar 
are inoculated widl the s:=e colonies to be used for serolo&ical minaUon.. 

6.5.5.2. lUoc!:le:ic:.l cmrccteriatics of ~. coli 

~~I + (aCid) 

Y.P. 
lndole 
Ureue 
&QI 
.&do:iitol 
C1toc.hro:e oxidaae 

+ (lqS) 

+ 

6.5.5.). Seroloficel iden~ification of ~teropathogenic E. coli 
a) Suape::d &r0l7t!: froa .FC.l in a:iline and further exai:;ine oDl.Y cultures c;iTing 
a h.mogenowa auspe:ision. 
b) hat tm &IO&pension in polyYalent OK sere uai.DG drope ot auape1181o::i, anti••%'\D ad a&line. 
c) U n.ec;dive in pol.1"'Ule:.t aera, hent tbe suspension at l°'-i°C for 15 min. end 
re-ezamine in pol.Tf&lent aera. 
d) U poaitin, exanine in JilOnovalent OX sera of positive pol,rtale~t groups. 
•) ~.IJ:m thl 1deut1f 1cation b7 tube ~lutination. wring aeriall,y diluted aeru:a. 

7 .l. Reference 

.P.&O EC/.;.icrobioln7 /i~eport 2/i.1;;aex III 

7.2. Principle 

!liia li:lethod is baaed on the spre~din(; of o.~5 r.:.l of tLe food ~=o~e
nate end o! t~e •~bseq~ent deci.l:cl dilations on the surface of ~aird-Parker &sr.r. 
fhia ~ediu:: con;ai!:,.s v~io:a illc.i~itory au~stc.nces hcich do not 1.r.t;r!ere ~it~ 
t.b.e Gl"O~....tt. ot ~. n:.i:e:.:s. ~he abilit:; or ~. e:.o!"eus to reduce tJle potusiu:: tellu
rite and to ~·'!rolyze tt.e e.;.; yolk prese:1! i:i t.i.:.e i;eciiur. result 1r. the ep;>euE.:lce 
of black cclo::.iea ILi.."TO~'l~ed bi a clear zone chc&ra~teristic for ~ •• a~·eus. Z~ 
con.!ir"...&tory procedure u.aed in this met1&0d to eatablisb the ide:~t'1t1 ot ~:·°'~4eus 
i• the co~:.aue teat. Coac;ulnse is a "~bstonce prod;.iced b.Y !• Burea.s "N~c!i 
clot• the plaa:a ot b~ and an!Jllals. 

Tbere are ca113 r~ctol'8 at!ecttn.; t.ie u::ef~ln•~• nnd reliubility o! 
s. a~u1t detection end enWterction procedac·es. ~nc; the 1.r;portc:it fbctor• ~· 
tu P:·a!olobic atate of the o:-.;'1uiaw, CO~)-etitive position o! ~· au:..·eu.s in t.iA 
•c.:iple meJ:J.1truci and liJ:itotion:i o! the aedii.om used !or i:ol~tion. It Ia to be 
noted t.bat the pqaiolog,y o! s. aureus is diverse; !:>r exenple, not all atr;.i:J.s 
b.av• the capccit.Y to .bl"drolyzi e&& 1oik or produce co:ic:U. ••· Conaide.::oble 
diTer&ence alao A::• been de~m:trated in U:e respor.ae ~t veriow; ati·ains to the 
toxic checiicGl• uaed 1.11 tbe iaolation media. 
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7.). ApP'rata ond GlcHwt.n 

l().; m 
l Ql. 

45°C 
)7°C 

7.4. Clllture udla and rea..:ent• 

a) JaJzcl-Parter ~-e.r 1.1.) 
b) .Bra1zl t.eart info:aion broth J'.1.6 
c
4

) BQ!fere4 pE~to~• wa~er P.1.9 
) iabbi\ pl~ lci•t..r=rete:i, containing '-·lli r;w1) 

1.5. F:-ceecl::e 

7.5.1. 1'rej>!J"Ct1~~ of the food hotwte~ate 
l'repazoe as described uncler D.1.5.1 

T .5.2. J>lluUon 
Prepa. ..... cleacribed under D.1.5.2 

T.5.). Izioculetion 
Pipette 0.25 ml of ho::io&enate mid dll&1tio11S of ho:ioge::ate onto the 

aurtace of prev1ows17 dried ~ird-Parke"J' a&ar plate• and •pread wit~ a at.rile 
bent gl.aaa rod. l)Qplicate plates abulcl be prepared fro~ each cl1l11t1on. 

7.5.4. I;ecu?>ation 
Incubate platea inverted at J7°C for 24 and 48 b. 

1 .5.5. Coi=:tin.: of tbe colc:lies (pres1111ptt·ye !• aureus) 

a) Atter 24 h select ~latea with )0-)00 sep:rate c~loniee which are black 
and aJlJJ:l.J, citb na.""TO; •!ate l:l&l'~ins and surrounded by clear zone• extend~ into 
tile opaque aediu:. :!Iese are prea:.ir.ptive coloniea of ~ta;h~lococcu£ aurei:.a. 

· b) .&:ark the po£1tion of these colonie• a.~d re-inc&1bate the plctea tor a 
tm-'1wr 24 boL:r•. ' 

c) Co:mt all colo!'liea with the above cp~ear&nce thet developed di.Ir~ 
t.lw estended period o~ 1r.c~::.atio!'l and sub~it these, or a •ionitica:it nu::~er of 
the to the co;;~aae teat. 

d) Colonie• of a f•w strain£ of s. e:..::eus ::a,y be e;:rrounded b~ L~ op6q1&1 
~one at 24 .boJr:, or.c e la.rGer nutlber of itrt.i:.& r:.=.;; S.bo\"i t~is a;>?•i-l'c:.ce e.fter 
46 b. On tile otl:.er b.."ld 1 co:.c;:.:lase nec;ativ, &t6?b,rlococc1 r:.b] a:o>. clet.ri.:li; 
after 48 h. :larefore, c0&g"1~•e teat •tould be ~de on •~tpect colo~iea. 

•) ~otal the coloniea ~hicb pr~duced clecr zones atter 24 h o! ine~b~t
ioD and t!rose &~rear~ lifter 46 h ond were proved to be coagulc•• positive. 

T.5.6. Cor:!t.r::ztion 
7.5.6.1. i••tiD~ for coc;;U].ase pr~duction 

a) ~fer au1pect s. our•~• colonie1 intc t~£t tub•• cont,ini:.;: 
5 Ill ot &tra.b Jleart Wualo11. brotli and Licubete '0-~4 b at )5-.37°C. 

b) Hd u.1 ml of reeultlni: ~v:th to o.) ml of n.b,yd.roted rcbbit 
platlma J.a tr:all tub-• &Ad 1Dcubote at )5-)7•C. 
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PL.7:ENUMERATION OF STAPH.AuREus 

10ml 
1ml 

2.DILUTION 

3.PIPETTE -
0.25ml onto l:lO 

BAIRO-PARKER A~ 

i~bate at 
rrc tor 24,46 h 

4.COUNT 
colonies of 

1ml 

225 ri buffered peptone 

water 

~.-.. 
25 g food 

blend at 1500> - 20000 rpm 

1ml 1ml 

9nt 
peptone 
water 

1:100 1:1000 1:10000 1:100000 

STAPHYLOCOCCUS AUREUS (black colonies surrounded 
by clear zone) 

susStected colonies 

5.TEST FOR COAGULASE I l I BRAIN HEART 
0.1mlr a::: lNFUSIOr.; 

EXAMINE for clotti"" Q__:incubate at 37•c ... for 24 h 
after 4, 6 and 24 h O.l ml RABBIT PLASMA 

lncu bate at 'lie 
6.CALCULA TE total number of coagutase • 

Rtfol Fig.12 
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c) Bzsillle \Qbe for olottlDC after 6 ll. !119 fol'D8t1on of a dlatSJlct 
clot la eT14cce o! eo&~.alu• acti•lt7 ()+). a 4+ reaction la obtabd ;ta:L t::. 
e•ln co:i~e:t of t~~ t.;_e ca~:;l:;.t-=• ~ la DOl dl~lacec! ~=-=- t!:e t.::e la 1::.nr
te4. A ). or 4+ reacUo: 1• c~::si4en4 u pcai\ift 14e:~1f1catio: of :>te-::!:!.~loc~• 
aureua. 

7.5.1. Celcu~Uon o! t!:e cotonr cco.:nt 
D9 nmber of t tar ~\-lococcua aureua abOlll.cl be calcul.ate4 f.ro::i \bl pa'

- ccn~ of con!lr.:le4 colo::al=s :ui relahOD lo the totc.l ucber of aupeded colon• 
la• (i>.1.5.5.e); U1a 1a t~c s:mltipli•4 bJ' 4 (u.25 al aprea4) u4 t.7 Ula clildlcm 
~~. . 

8 .1. Reference 
Bacteriological Anal,Jt1cal aanwal tor 1oo4•. 1976. 4tll ed •• Jao4 

an4 DrQS j4-snl•tr&tion. U.S.A. 
8.2. Principle 

W.. mtbod la based on the incorporation of ~ Jl&Cl !D all •ell.a 
and tor 1.aOlaUou and 1d•ntif1cat1on of !· p~eoolrticua. 

a) !est ti;bea 

C
b:\ &;eu:iDe c711Dd•ra !ipettea 

l•tri ell.a.be• 
Izlcubator 

f) \later bath 

8.). Apparatu• and Glas .. !£! 

8.4. Culture medla and resent• 

ab) £1.kali:l• peptone water F .l.l 
) Cc.rbo!'.,;d:-ate aedia P.1.11 

c:\ .lra;ini:l• ll.;4::-el::se o::-o-:!1 !.l.14 
LJ•in• deccro::::. • ··=-·: :::-~t!: i .l.14 
Glucose salt ::".--~ c;r~tr. (~!if3) P.1.2) 

t) lh:g!l-~iefsen ~lucose troth (l:LG5) P.l.24 
! I:idole ::iedit.::l and ~•cse~t P.1.25, 1.1.26 
a :.:Otility te£: :ediu:: P.1.40 
1 5utrient selat!.!:le P.l.46 
j Salt-trypticaae broth (~ia) 1.1.55 
k Sod1i: cl:lloride, ~ f.l.58 
1 !hioaultate-citrate-bll• •al:t-aucroa• ~er (TCllS) 1.1.64 
a TSl ~u- 1.1.65 
D ~UcaH SOJ ~Cl' (iSA) •i~b. ~ UaCl 1.1.66 
o !r7pt1c .. e ao7 broth ('?SB~, with 3~ JlaCl P.1.67 
p Tl' a.41111 J.1.71 
fl hr&ftua oll 
r Ck'ma atalD 7.2.10 
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8.5. l!'oc!4Ql'9 
8.5.1.. Pnpan;tion ~t food boaogenate 

Pnpan u deacribed Ulldv D.1.5.1 

8.5.2. PlluJ!!n 
pare u dHcribcd under D.1.5.2 

8.5.J. Inocuiation 
Inoculate tJaree 10 Ill portlou of 1110 dllutiam iato 10 al MOIL ot 

doable nrength GSD, 8Dd tilea illocalate tbrH 1 al portiou ot 1110, 11100, 
111000 ud 1110000 dlluticm.a Into alDgle at~tla c;.,n. 
8.5.4. Incubation 

Incubate broth tubu OTU'lllgllt at )5•c. 

8.5.5. Co!lf ir:ation 

8.5.5.l. a) Uter 1nc'1bat1on, atnek a looptul. of tlle cultan ~ taw 
tllrff Jal&btd dllutiona of G:»D abow:ID& growth oato ~ agar plat••· 

b) Incubate the plate• for 18 hat )5•c. 
c) nie colonie• of !• eml icm ~ Teas appear rolllllll, 

2-) • ia diameter with £1'9en or blue cea rea. _. - ol Ucus colo:ii .. an 
larger a4 19llow. Colltorma, Protea and enhrococc 
tnnalacent. • 

8.5.5.2. Bioch~lcal identification 
· a) TSI 1 Streak the alant and atab the butt aDd 1Dcubate Oftl'lligllt 

at )5•c. Y.~e::~l1tic11• producea alkaline al.ant uul acid b11tt, DO gu mu! 
llO Jl2S (t,,Pi ~ell•-llii reaction). 

b) lii.otlllt1 sae:U;a s Inoculate 4 tube• b7 atabb!Dg. DlttUH clrc
alar growth occur• after ,4 h iD.c11bat1cm at )5°C. 

o) l.:ake a Gnl:l ataiD from grosth on ~.& al.ant. 
d) llalop!!.llic nature s Inoclll.ate 4 tubea of SD co1ataiD!Dg O, 6, 8 

a4 lOJ kCl, mcub&te; v. ta:c.:.e:::ol1ticaa will grow nll in ' and as kCl but 
110t ia 0 ad 1<1; concenira ioca. 

e) Q-VP teat s refer to D.2.5.9-e, 8Dd 4.5.4.1-b 
f) Inclole teat : Refer to D.4.5.4.l-b. 
g) Carbo!j.jd:-ate fen:entation 1 Izuiculate one tube each of glue••, 

lactose, Hc:rou, =-•·.i. ;aH, ~·uioi, etc. from !S.& slant. J.fter incabation 
check tor acid pr:>duction. 

h) Cluccae fe::::e::.tation s Stab 2 tubea of HI.GB itediu=, onrlq one 
tube •1th aterile pa.·iJ?!.:i o!l a.~& t:ic~bate tor ~ de.rs at 35°C. Yellow colorat
ion ot both t~b•• indicates fe!""...entation, in the tube without oil onl.7 indicate• 
osidation. !• parcnr.e:olrticu• i• a ,1ucoae tementer pruducinc; no gu. 

1) Cy!ocr.ro::!e oxidase teat 1 .Allow 2-J drops of alp!l&Daphthol 
solution to tlo-;; over a frea.t. aianl of l• e:i•l!aec>liticua or onr a col~:a,y on a 
plate, then follow this by u equal LOC>unt o p.Del;,JleneuLU:ilne aolution. ~ 
denlopMDt of dark blue colour withill 2 •1D. ia poaitive. 

~) ~ s .Refer to D.4.5.4.1-b 
k) Growth at +2•c 1 Incubate u inoculated !~B at 42•c 1A a •ter 

bath for 24·JL. 
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----------~--------~~~ 

PL.8:DETECTION OF V.PARAHAEM. 

tFOOD HOMOGENATE 
1:10 

' 

1ml 

2.DILUTION 

2%5 ml 341. NoCl 
dilution water 

.___.a blend at 15000 - 70000 rpm 

1 ml 

9ni NaCl 
dlution 

I 
I 
' 

' 

wC1ter -

3.INOCULATE 1 
:
1o 1

= 
100 

GSTB Wbes /.~ni 1 
incubate 
at 35•c 
for18 h 

GSTB 

t: 1000 

1~ l 
ml 

double single strength 
GWCOSE SALT TEEPOL BROTH(GSTB) 

4.SUBCULTURE 
on 

TCBS ~C/18h 

5.ENUMERATE using MPN tables 

E.BIOCHEMICAL TESTS 

TCBS 

Z-3mm round 
co~onies Ylith blue 
or green center 

TSl:alk .• nogas,noH2S NaCl:O"t-,6'1.•, a•At•, 1~
HLGS: f•,;- growth at 42.C:• lNOOL:• VP:- LDC:-
OXJDASE: • MOTILITY:• 

Refai Flg.13 
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1.5.5.J. , .. cberacterlatlc featlll'9a of Y, ,.,.,..!!Dl.J!1c!f are 1 

•:i Gnm-ae~atin ournd l'Od 
CJ"toc!:race ondue poa1tin 
CUUCOH oudatlOD/fenaeDtatioll (0/P) poaitbe. DO pa 

4 Colo~ on !WIS tl"Pical bl1t•-cre•n 1a. colour 
• !SI. alkallD• •laat. acid butt. bo pa. DO JlaS 
t Poaitin growtJa at 42•C 
g PoaUin growtll ia 8S bat aot 1a lose kCl 
la Po•1tiY• LDC 
l •e&atiYe VP 
J •egatin aucroH 

8.5.6. C!l•alat1on 

WJml. tM ~lae area cololll•• on TCBS an flMllT 1dat1tlecl b1octaen1.._ 
oallJ' u !Dm Mt!M'701 Jtic!IF, .refer to tM or1g1Dal poalt1n dUaU.ona oa 
GSD ad ap~ 'Uae l tube a;n table (D.2,5.1) tor tJJlal. •a•eraUGD ot tbe . ....... 

9.1~ Re.fereDce 
Bactu-iolog1cal Anal,.tical Manual. .for l'oo4a. 1976. 4tll eel. l'ood ad 

... Hetnlatratiolle u.s.J. 
9,2. Principle 

fta.1. Mt.bOd 1a baaed 011 •IU'f ace platizlc'; teclmique aalllg a •d1ua COD
tatntng •&c; ,olk on •!lich the coloniee of !: cereua are recognized b7 beiJI& 
•urroaded b7 zoua of turbiditJ'. 

9.J. JpparatLla and Glassware 

·:} htri diah .. 
Pipettea • 1 al 
Incllbaton, 2o•c, JO•c, 35•c 

9.4. Culture media and reyenta 
a) Jkaffered peptou •t•r P.1.9 
b) KG -car. P.l.28 
c
4
> •1tr--te broth &.1.43 
) •utr1ent acar B.1.44 

:•i •utrient &elaU.D 6.l.46 . 
JP mediUD A,1,77 
a:r.. •t&JDa r.2.10 

9,5. lrocedsn 
9,5,i·, lnptrttiOB of food bot.0genate 

Prepare .. deacribed Ullder D.1.5.1 

9.5.2. p11uuoa 
JTepare .. deacrioed l.lllder D.1.5.2 
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PL.9:ENUMERATION OF B.CEREUS 

tFOOD HOMOGENATE 

2.DILUTION 

lPLATING 
C>.25al ON 

KG AGAR 
Incubate at ~t 

for 24h 

1•10 , ... 

::s m\ ~~~~ed peptone 
water 

_,__ ... 25 g food 

blend cat - 15000-20000 
rpm 

9ml 
peptone 
water 

colonies of Bacillus cereus are 
surrounded by a halo of dense ppl 

4.SMEAR & STAIN WITH GRAM (Gram•) 

5,BIOCHEMICAL TESTS 
a. nitrate red • 
b. starch hyd. .t 
c. gelati;.e Uq. • 
d. VP • 

Ref al 

e. acid from mannitol • 
f. litmus mil pept., coco. 
g.motility ~ 

Flg.14 
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9.5.). Iaocaletlo! 
Pl.pette 0.25 Ill of Jlomogeaate ucl 4Uat1ou of tbe lllcmoggate aa 

tM .mtace of pnT1oUl,f 4rW G 9IU" plat•• ad apru4 1fltll a aterlle Mat 
&lua rod. 
9.5... lpc;abatio:i . 

lllcubate the plate• at JO•C tor 2<>-24 ll 

· 9.5.5. CoauU95 of the colo:aiea (mamptin B. cenWI) 

Comat th• coloniea alllTounded b7 a Mlo o: deue pnc1p1tate (lecl
t•tneee acUY1t7) and calculate tbe total 11.uUer per graa of epec!MD b7 11111.tlpl,J.;. 
ill& b7 4 1184 b7 tlle d1l11Uo11. factor. 

9.5.,. Cont~tioll 

a) Pram tnical coloniea llab ... ar and etaJn "1th Gna and enntne 
alcroaeoplaall7. 

b) At tile ... ti• transfer e-. of the t,nical coloniea to a11trle:it 
9&G' alate. 1Dcubat• at JO•C tor 24 ll end troa tu growth inoculate tbe tollow-
111& • 

1) Celatllle tab• I expiJle for liquefaction after 24 ll mc11batlall 

11) •ttnt• broth tube 1 after ~4 ll 1Dcllbat1oll at 35•c e4d 2 dropa 
ot alplla-u.plrt!aol na&ent. An oraa&• colov 1Ddlcat .. that 11.i:trate .bu HG 
nclacet to nitrite. 

111) ft •dlua 1 refer to D .. 4.5.4.1-b 
o) CJl&racteriatica of Bacillu cereu 

Gelatine liquefaction + 
•urate reductS.011. + 
lgg ,olk reactloll + 
YP nact1011. 
Gr.a et&iD. + 

9.5.7. CalcalatiOD. 
Wiima the sou-tonJDg coloniea an ccDflnaed llicl"Oacoplcall.r ad bio

cb-foall,J. t.bl1r coamt giTe• the collflraed !• oereua. 

10.l. Reference 
Official 1'.thode of .&Da]3a1a, '••ociaUoll ot Official Malstical 

C..Ute, l'th 14. 19.'75. 

10.2. Principle 
!Ida met!lo4 1a baaed Oil count!DG Cloatr1diumuferfrtn;,en• ua~ tb• 

pour plate t4c!ln1que an4 a aelecti•• medium COlltalii:tiii aph1£1 polJEYZin alllplla
dia&im (SI'S). 'fa eulp.bi'tl 1a r•duccd bJ Clootridium perfrwm to eulp.bid• · 
1'll1oJa Nact• •Uh tu iron tolllld ill th! aedlum \o ?ona a biac n precipi'tat.• 
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tllat &J.Te• the Clostridiu:: coloni•• a black appearance. ~be•• colOAi•• ar9 tbml 
cciatl%994 b7 e4li;lo:&ai \eat•. !h• aDtibiotica are 1DbibltoZ7 to sapro~tic 
....zobe• u4 faculi&t1•• uaerobe•. 

10.). Apparatu• and Glasaware 

a) P9trl d uu• and teat tube• 
b
0

) Hpettu 
) .bae..-o\liC ~an 

d) IDc;.J.betor, 35•c 
•t) l'&ter bath, 45•c 

) Col.Oll,J coater 
10.4. Cult.are •ala enc: nwnt• 

~) Cooked ... i enrlcbl:ll::it •di• P.l.12 
.,) l'lui4 tJaJ.oglJ'collate 1:ediLID P.l.21 
c
4
> liotllit7 Ditrate .. cuma P .l..)9 
) Peptom water diluent (O.lS) 1.1.48 

&
~1 Sporul&Ucm broth P .l.59 
.. Sul.plait• pol,J!Qxia aulpJaadla&lD agar (SPS) •.l.'1 

Cira •"1n i' .2 .10 -
10.5. Procedure 

10.5.1. fr!;etion of food ho:io5e:iate 
Prepare u d .. cribed UDder 1>.1.5.1 

10.5.2. Dilution 
!'repa. .... aa described under 1>.1.5.2 

10.5 • .3. InocW.ation 
a) Pipette 1.0 al of tbe food bomobeuate ud of each cUlut1on of the 

JlomDgaate to each ot appropriatel7 marked duplicate Petri 418:.Jes. 
b) Pom- 15-20 ICl of SPS agar into each dia!l1 rotate azid tilt to m1x th• 

Jaocalm lm4 agar am al.lo• to aol1ditJ. 

10.5.4. l:lc~tation 
a) hnrt t~e ;ilates ai:d place in i.naerobic jar. 
b) Inc~bat• the jar at J5-J7°C for Z4 h. 

10.5.5. Co::ntipg of colonies (presH?Ptive Cl. perfr1ntjens) 
Select plates 1how1JlG a~out )0-300 black colonie•, collllt tbe colozii. .. 

alMl cal.cul.ate Du=ber of clos~ridia per g ot food. 

l0.5.6. Co::!~tion o! cloetridi:.u: perfrir.z.ens 
a) Sel•d 10 typical colonies fro.:. the SPS platea &Dd inoclll.ate each 

oolon_r into a tub• of freat.ly dea~rated aJld cooled fluid t.bioglycoll.ate broth. 

b) Incubete et J5°C tor 18-24 h 
c) ~in• each culture by Gra:n ataiD an·i check for pur1t7 of tbe culture. 

Sbon, tb.ick GraQ-posi;ive rod• wUb blunt edges • 
cl) If cult""• ar• pure, inoculate 1eparat1· tub•• ot mOtilit7-Ditnte 

.. c1s.ma, aporu1at1on. broth, and cooked meat mecU.um. Incubate 24 h at J5°C. 
e) izamiDe tubea of moUl1t7-nUrate mediur:a tor motilit7, type of ~wt.Ii 

alcn1& the •tab, (Cl. ~er!rir=rtns 1• non-motile) and DUrat• reduction. bJ addiD& 
0( .s-1.0 al of ~P t.t:1Sla::.111e 1olutioD end the same aco:mt ot aulpbaDilic ac14 S!:· R•rfrtyeu reduc11 n.itratea, 1.e. a pilak or or1m&• colour deTelopa wit!WI 
1., ilL1ii) • 
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JO:ENUMERATION OF CL.PERFRING. 

tFOOD~NATE 

225 rrf buff er.cl 
peptone water 

1:10 

1ml 
blend at 15000-20000,.pm 

1 ml 1 .q 1 ml 1 ml 

2.DILUTION 

9ml 
pep tone 
water 

1: 100 1: fooo 1: 10000 1:100000 1:1000000 
3.POUR 1s-2om1 

SPS AGAR 

incubc;ite at 3 
for'24h 

in anaerobic' jar 

colonies of Clostridia appear black 

4.CONFIRMATION 

a.subculturon ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ THIOGLYCOIJJ\ 

at 35•c tor 24h 

b.=~"!_Jor 

Gram stain FLUID .THJOGLYCOLLATE 
c. Inoculate: motility-nitrate medium (non-motile, nitrate•) 

sporulation broth 

5.CALCULA TE no of Clostridium pertringens confirmed 
Refai 

Fi JS 
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f) '?UPS»• •porul.ation broth for apore•. Mak• a war troll ••U.•ent. 
alr-V7. ancl he:tt-fix. Stain 10 sin •1th ll&lachite g:rHD. WaaJL with water. •tam 
with aq1aeo.:a safranill for 15 eec. rinee, blot, clr7 and e%8Zlll1l• .S.cro•copica117· 
Spore• wi11 be •tailled green, Te0etat1Te cell• red. 

io.5.7. £tl.cul.1tion 
Calculate the nmaber of Cl. e,erfri.ngena in the aemple on a bUia of 

tu percent.&• of th• cololliaa teateowh:a.ch are co:itlmeCI aa ,a. pertrtps•M· 

i:!8521• a Co-=t of black coloDiea of io-4 clil • 85 
8 011t of 10 colon1H tested were confirMcl aa Cl. fe~gen. 
~. of g.urfr1npu per grea of toocl • 85>t-.lrx b, • 680,000 

6.8 z 10 

U.l. Reference 
t!aatcher, P.s. &Dd Clark, D.S. ed. (1968). J.;icroorgan1m:.a in Pooas. 

their Sipificanc• ed :.Let.bOds of mw:usrction. Toronto, Univerait1 of ~oronto 

Pre••· 
11.2. Pri.Dciple 

~liis :;ethod is bas~d on the detection of typical Gra::i-positi.ve 
becllli -::ith au:>ter--in::sl ov:il spores c;ro .. n on cooked me~t medium end pr:.duciDg 
turoidity, &•• t:!ld dic;estion of the meat particles. ~i:lee the o~scni~ ver1 closel1 rese~~le other co:.:=ion nontoxinoge&ic clostriclia, 
s--~olo~ical detection of the specific toxin rel:i41na an ease:ti~ p~oce~::re. 
!he detection of 't!:.; tcxill in tt.e c~tLa"e filtrate or in th: food se::~le is 
based on t!le protection of c1ce by type-apecif ic antitoxin when 1.n~ectecl 1.lltra
peritoner.117 by the supern~ta:it o! the cl.llt..u·e or the food extract. 

11.). Ap2aratus mid Glastwe.re 

a) fipettes 
b) ;.y?ocer.::ic n~:~le~ for injection of mice 
c) ~~it&~le ce~tri!~e tube• 
cl) ~echa::.ic:U food blender ccpeble of homogenizing smal.l food 8allple•. 
e) Cer.trit~e !) Inc~bator, )0°C .> veter bath, 50°c, so0 c 

11.4. Cu1ture itedia and reagent. 

a) Cooked i::eat cedil.lll Y.l.l) 
b) ~urU• aalili• •01 .• uon P.1.54 
c) rol,J- end monovaleDt anUtoxiU 



• 
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U.5. lroceclun 

lleS.1. J>!hct!.O::r. Of Tiable CJ• bOt<ll.inua 
a) I.~~c::l!.t ion 

;lLce at:5ui S got ~~J:t:>&enized food·~· 1.nto each of· three ~~oea 
of freahl.,r boiled &:id cooled cooked aeat ~ediUlll. iieat nne of the t~bes to co•c 
for 15 a1D, Cd a:iother to 80•C for 30 :.&in 1A wnter boUlee. Lean the t!Urd 
tllbe mit.eated. • 

b) hc..ib!ltion 
'.tnc~baie ill tube• at )~°C tor 5-15 da,ya end exa-ine for t..rbiditr. caa pro(;;ctiou. end dio-.stion of :i:ieat particles. 

c) ..:.n::bation 

1) .t.fter 5 da,ya ua;:;1n• cultures for turbidit,r. sea prod:::tio:i, 
diGeation of met pa.-ticlea, and odol.U". ilso exentne cicroacopiceJ.lJ' a E:iecr 
•tained by G.~ ate.in. Cbserve 1...0rpilolob.J of or.;aniaus end note Uiate.::.ce ot 
tnical clost.ridial. calla., occurrence 8Dci r-el&tbe extent ot aporul.ation, £d 
location of aporea •it~ cells. 

11) I:t there 1a llO e;rowth after 5 clqa, iDcubate and •ZNC1De ~ after 10 da,ra. . 

ll.5.2. Detection of botulinus tonn in food 
a) Boao~enize tb.e food aacple '-it.b an eqwal ••ight of •terile •alille, 

uai.Dg a z::ec.ba:J.ical ble::d er. 

b) Cen~ifqge tu bomogena&e at Jai&ll •peed tor l h. preferabJ.r 1D a · 
ntrtaerator or 1D a cold room. 

c) Boll 2 al of tl&e aupernatent for 10 min. ti> ctestl'oy tl>xia, U preset. 
d) Inject pair of aice each with ~.5 ml of the boiled superuatent. 

fbeae are t.be co:cuol test for a heat-labile tozin, end shol.lld not die becawse 
of botulinua toxi::, U present belbre boiling. 

e) Dilute t.he unheated aupernatent to 112. 1110 and 11100 with sterile 
•aline. 

f) Inject aeparate paira of aice with ~.5 1111. of the undiluted and 
diluted •~pernatent. 

g) Cbse--ve .cice for 7~ .h;typical sy:optoms of botuli&:l usuall7 begin 
•ith1D 24 b. wit.b nilling of fur. followed b7 laboured breetb..lna, weakness of 
l.iJ:l.ba and tinallr totel paralysis and deot~. 

ll.5.). Co:.!L"'Cetion end tipinG of t.he toxin 

a) !>il1.1te ~novalent ant1tox1.nt to types !, B, E and P •1th ate.rile 
•al.IA• to a CC::ll:e~trntion of 1 International ~nit I 0.5 ml. 

b) Prepare dilutions of the toxic •~pernntant to cover ran&e of 10, 100 
and l~O cin.let.bal dose. 

c) Inject aevcral ~roupa of cice intraperitoneally, each aouse with u.5 Ill. of dil1.1ted antitoxina. 

d) Cballene;e tbe mice after J0-60 cin with tLe vario~s dilutions of the 
tozJ.c •upernct•nt. ~lso inject pair of unprotected mice with each toxic dilut-
~ u~~. . 

•) Obsene mice for 72 h for s,vuptoCls of botulism. 
f) ~he death at all groups except ODe =eana t.lwt t.hia 6.l'Oup u protected 

b7 •pecitic ant1tozim. f.llia contirma the presence of bot:Uinua to.z!A and 
1zad1catea it• i,,.. 
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lle5•4• J)etect10n Of botullJiWI toxin ln culture filtrate 
l'oll.ov th• aame atepa undrr 11.5.2 (atartin6 with ~) and 11.5.J 

12.l. Reference . 
Compencli1a of ~ethods for tbe l.icrobiolo&ical Bum!DatiD&l of i'ooda, 

1976, il'Bl. 
12.2 lTinciple 

Thia cethocl is the sm:i .. aa t;bat qae4 for enumeration of meac;:hllic 
aerobic bacteria bllt wiill& a ciediuci suitable for tt.e growth o~ reaate Uld ::oul.da 
auch u :>0tato dextrose ae;ar, src·_, phil at;ar or ::ial t agor. ho: tbe colon,y s::ean 
are •d-t md ex.inea to make sure th&t tlle org&DJ.sa 1a a ,_..i or JIOq],d. 

a) Petri cUah.ea 
at) Pipettes 

•
c) Wahr bath 

) IncLlbator 
e) Cololl.T counter. 

12 .J. !J!P!!ata~ WJ:d Glassware 

12.4. \:ulture media and diluent 

a) JUf!ered peptone •ater P.1.9 
b) · li,;1CGphil ca:: aslt agar with antibiotic• lr'.1.42, 1'.1.36 

12 .5. Proced·.ll'e 

12.5.1. Prepa=ation of food ho~osenate 
Prepare aa described under D.1.5.1 

12.5.2. Dilution 
Prepare aa described under D.~.5,2 

12.5.J. Pour platL"lb 
a) Pipeth l.O cl of each dilution into eao.b. at appl'OpriatelJ &8J"k.e4 

dqplf.ca" fen-1 dishes. . 
b) Pour into eac.b. J.>etri di.all 15...20 ml ot m1copbil or malt ~ te:.ipaiecl 

., .&s•c. ;.u tboroL.l,Gtllr a::.d allow io aolidU7. 

12.5.4. Inc~'b,:iaon and rep;i:;U;y; 
a} Ill!'ert plotee ar.d incuba;e at 2o-25°C for 5 4a7a. It aoeaaiw 

po.th da,;elopa, cot.ml ~oloniH fi.ra'l after 3 c!q• ud inc acaiD a:tier 5 4111•• 
~) .iepan u ,~ a •al.• oo•t pe.• 1 or al.. 

• 



• 
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1).1. ?.efere:ice 
Co:lpendium of •ethGda !or Ule ~icrobiol~0ical i.:lcm:liDatiOll of roods. 

1976. UBA • 

1).2. Principle 
fb18 method detercinea Ute count of botb deed end viable or.;nci s=s 

• ·. 1D t!le •cple. Uiua•ual.17 high lllcroecopic counts are indicative ot poor a::nit
atioll. 

• 

1).J. Equip!lent end ree4e=its 
a) 41.c roacopic elides plain or wi;;h a delineated circuler l cr:!

2 area.. 
b) S,JriDges calibrated to delber v.01 al or a pipette simllarl.,y calibrated or 
a platinur:i loop t;it.b 4 ca internal diseter. · 
cl Drrino cabiD;;t, 4(,-45°C. 
d . CollpolUld Jll1croacope with stage •icrometer. 
• Staim., .blclwliza;; Grw:i atain. 

lJ.4. Pil.?:l preparation 
a) J:ix tte aa::xple well b7 ahalf..n& or blendiJlb. 
b) ~fer C.Cl Ill by ay::~e, pipette or loop to a clean slide and spreed 
OYer 1 ~area with a bent point needle. 
c) Dry the pre;iared till:ls without del!:,Y on a level curface at 40-45°C. 
d) 71ll:a of food high in tRt s.twuld be defatted b7 rinsi.DG the dried slide with 
lfl'lOl eDd waahiJ:18 oft with Dethanol before staining. 
•> Stain with Grm:i ato.in or any other ctain as r&quired. 

1).5; llicroscop!c exa~ination 
!'ilJ:s are examined at first \;ith the hi&fl 6ry objective then '.'fith oil 

il=eraion. An estil:ate is ocde of the cl...::;.ps of 1:1icro.:>:-ger.is::.s prue:z~ in l !:l 
of tbe test portion. Clu:Jp8 ere coU?lted sepa.r.:tely U c:.y cell or g--.>up of cells 
of the eo::e COIUlted morph~logical type is eep:irated b7 a distar:ce eql.l.Cl to or 
greater tha:I. twice the s::i:Ulest die.!lleter of the two cells nearest each other. 
Count cell• of different s:or~holoGv, or which are stained differe~tly, cs sepsrate 
units regcrdleas of their prox.icity to other cells. To exn:::ille a represe~tcti~e 
portion of t~e fil:, select a stcrtin.; field aidway on en1 side o::d 2 or ) fields 
1D tZOtl tAe ed&•· Coi:nt separote fields L~ a series ocrcss t~e film. T~e~ start 
mid1'8,1 at the top or bottom of tile film end count a series of separate fD1ds in 
a liAe perpendioular to the first seriea. 

1).6. Calclllntion 
In coci.putiJ!6 the count for the fil:I i;ethod, the aver'1ge number of 

s:iicroorga.c.ia::s per field 1a cultiplied b; the ~icroa copic factor (l...P) C!ld by t:.e 
reciprocal of tt:.e dilution used • 
.Ayerage nlcber per field z ~:r z reciprocal of dilution • Direct z:oicroacopic (II.:C) 
per g or ml. 
I.a!• la' • 100/.A where .A 1s the z:i1croscop1c field area • 
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"· BAC!AIUOLOGICAL ":""tl'. Ull'llOli OP \J.lTER roa SJ.l•IDilY QUALift 

14.1. Reference 
Standarc! ~ethods for the qalJsis of Water and \iute i'ater, 19n, 

14th :14. APBI. 
14.2. ~u::.erntio~ of .lerob1c ~eaoph1l1c Bacteria 

(~ter.da...'"'11 plete count) 

14.2 .l. .lp?>er!ltus and Gles::::-::e.re 
a) Petri cUs:ies 90-lCiO aa 
b) Pipettes 1, 5 and 10 al (total flow) 
c) -;ater bat.:.., 45°C 
4) Incubator )5°C or 20°c 
•) ColoD,J' counter 

14.2.2. Cu1ture mdie. 
a) P!lO::pbate buffer solution of l°' peptone water 
b) nate count BG&r l'.l.50 

14.2.3. Proced:a-e 
a) Prenare.ti:>:i a.'li dilution 

fl:le •~ple bottle :ibo'.lld be ahaken Tigoro1.1&l.J 25 ti=e•· ~eri.al 
4ecs.aal dilution• are 1:1ede u~~ phosp.bate buffer solution or l~ peptone water, 
aa described under D.1.s.1 

b) Plat~ l.O ltl. or O.l. ml of the &BJ:l~le cs well as of the dilutions are pl:iced 
in ae~·ate P .. tri dish and 15.0 cl of liqua!ied agar medium at a te:pe:ratare of 
4) to 45°c are to be edded to each cUsll. Tae ager and the s~ple abOuld be tilor
ougbl.1' D1%~d by tilti!16 and rotating the dish and left to solidif7• 

c) Incubatic:i 
Inc'1ba.h the plcites inverted at )5°c for ~4 h or at 20°C for 48 h. ·· 

d) Co ::nt1nc; 
C"Uly pl&tes sho~in& )0 to )00 colonies should be considered in det•r-

::lniDG t.b8 atc:idcu·d plats col:Zlt. Counts may be designated aa "atuidard plat• 
count at 35°C" or •sta:d"1"d plate count at 'o0 c•. 

14.). i:nr.erc.tion of Coliforc.s 

14.3.1. ~:.ll.ti~le-t~te !er::e~tatio~ tech.~ioue 
14.3.1.1. ~~~:;.rat~s end Gln£~W~r• -ab) lire~;cs cr.d Qr~du:ited cylinders 

) uil~tic~ bvttle£ or tub~• . 
c) Petri dis.i::.ca l~~· m ~ and 60 1111 f for t.be me:orime fUter 
d) Ferr.e~tation t~bes Ar.d vie:.ls 
~) ~c:bators, J5°C, 44.; 0 c 
... ) P'- .. eter 

14.3.1.2. Culture ~edic r.nd rea:ents 
a) »rilliant t;;ree:i lc.ctosc oil• broth l'.l.7 
b) ~Lt!fered p.:ptone ~:&.tar z'.1.9 
c) ~c z;ediw:i 1· .1.15 
cS) Jndo ct;;.;r r.1.11 •> :..01.Ln cett.~·le~l• olue ~ar i'.l.18 
:f) Lcctoae broth F.1.30 
g) La:.a-yl tryptoae oroth i.l.Jl 
h) ~~'rient oroth ~.l.45 

• 
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14.J.l.J. Procedure 
· a) Preai.llt~~iTe test 

In case of ncn-c:.lorinnted water inoculate 5 t~bea ~f the ]:Z'es::::ipt1Ye 
•dim (lactcae or l:ur.;-1 tr.rptc:oe broth) of ll Ill qw:ntitiea (dot:.ble £tre~t!:.) 
each •ith 10 cl q&:.snti"t~e~ of •ter, fin tubes of tte cecii.c (s~!e Etre::_;th) 
ot 5 Ill qu.antitiea •Ect. aith l ~ •ater and another sd of 5 t.abes of 5 i:l q~-

• t1t1e• eac.b ieith (1.1 cl o! tte sater. · 

In Cl&Se o! chl.orincted or filtered ~ater it .1a w-.necessar7 to e-•-tne 
0.1 Ill "tt.lme. luteed we edd 5u ml of water to a botUe contain~ 50 ml of tbl 

• M41m (doable atre~th). 

• 

Incubate the i..Doc:.&l.eted tubes t.Jld bottles at J5°C for 24 a:id 48 h ad 
Z"eCOrd tlle presence ar cbre~c• of saa for.:ntion •. 

b) Co::!ir.:ed test 
Ge:itl,f sheke or rotet• tubu sho-..in.:; c;aa and transfer one to t!lree 

looptul8 O'L the c.ediu::i to a fermentation tube containinb iSGLB broth. 
c) Co:pleted test 
Streak one or crore Uido or t,-r:3 plat.ea troa each tube of BGLB a.bolr

Sng gu and incubate ~t J5°C !or C:4 .b. Pind one or more tJPical nll-iaolated 
collf on:a colo:li.ea &nd t!'e!lsf er one each to a lactose broth or c laia-71 tr1Ptoae 
broth and to a nutrient a.;u slant. 
Bccord the to:n:ation of gas iA the ten:entation tube and ~· a Grm:i-atained 
prepuoaUon fror. the ~er alent cult~s. 

!he fo~:ion of ~cs in the aecondc.ry lactuse b~th tube and the 
deaonatration of Gra:-nebative non-spore tors:.~ rod-ahoped b3cteria -.E;Y be con
sidered a •aU.sfacto:-7 cocpleted test, dmonstrating the prese::.ce of a ce:::ber of 
the collf or= c;roup i:i tbe v:..lwm of Hz;ple e.xa::iiDed. CGlcLlla~e the nm:ber froa 
tbe tables of ~o (aee D.14.).1.5). 
!,,!. !be pres~t~ve test •it~out con.fir.:l:ltio~ r::.a7 be applied to eza:iine f!1JT 
•acple of waate. sewage, or water known to be heavil1 polluted. . 

!he co::.!'ir:ed test should be ap;:lied 1n t!:e .,::z:a::i:lation of routiJl• 
••pl .. of drinl-tne; water. o! wcter in proceas of trent:::.ent encl of batt.iJJ(: water. 

fhe co:~leted test abould be applied onl.1 to a proportion of •a;:pl• 
80 .. to ••tablia~ beyond reaaon~ble doubt tne value of the ccntl.rmed teat 1n 
••t•rmlnJ.n,c the ae.c.ite.ry qu&lity o! such water supplies. 

14.).1.4. Paecal Coliforc (la1B) 

a) Si:ul:tceoualy r;Uh the ccn.!in:latc.ry pr.,ced1.1re uai.Do BGLB brot.11, 
t%'8ZUlf•r •!lOr.ild be J:ade !roe &ll positive preaw:iptive tubes to ZC medi:.u:i. 

b) Xhe inoculated ::C tubes are incuocted at 44.5°C tor 24 h, a."ld 
gas ton:iation 18 rec~rded. The bacterial denait7 is eatiz:iated !roe the t3blea 
Of ,i;ll'JI' (•ee~ D.14.3.1.5) 

c) 7or t.tie dilfercnti&tion of colifol'll refer to t.be n:v1c reactiona 
( .. e D.2.,.9-b) • 
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14.).1.5. 1.:1'1 lD.tu for Tar1oua c<.a:biDnUona of po&itiT• anci ne,;;~t!:n 
n•lll.t• wun one 50 cl portion, fb• 10 al portiom ~cl fin l Dl portio:s (left 
Ubl•) or W!ien tin 10 1:1 poruou. fin l al portiou encl fiT• v.l cl portlou 
(rlgllt table) are ued 

•mlaer of a.:n 5~er of l:Pll 
!lumber of 1:1':1 

J;~er of r.:m 
poa1t1Te positiff positin posUiwe 

tube• 
per t;&bea per ti.lb•• 

per t11be• 
per 

al al D1 al 

50 10 l al 50 10 l r:l. 10 i....,.1111 10 l 0.1 al 

0 0 0 l 1 4 0 ].) 0 0 0 <2 4 2 1 26 

0 0 l l l 4 l 17 0 0 1 2 4 ) 0 27 

0 0 2 2 1 4 ·2 22 0 l 0 2 4 ) 1 )) 

0 l 0 l l 4 J 28 0 2 0 4 4 4 0 )4 

0 1 l 2 l 4 4 )5 1 0 0 2 5 0 0 2) 
0 l 2 l 1 4 5 4) l 0 l 4 5 0 l )l 
0 2 0 J. 5 0 24 l l 0 4 5 0 2 43 
0 2 l l l 5 l )5 l l l ' 5 1 0 )) 
0 2 2 4 l 5 2 54 l 2 0 ' 5 1· 1 46 
0 J 0 3 l 5 J 92 5 1 2 6) 
0 ' l ~ 

l 5 4 160 2 0 0 5 
0 4 0 l 5 5 240 2 0 1 T 5 2 0 49 

2 l 0 T 5 2· 1 70 

·1 0 0 l 2 l 1 9 5 2 ) 94 

1 0 1 ' 2 2 0 9 5 ) 0 79 

l 0 2 4 2 l 0 12 5 l 1 uo 
1 0 ) ' 

5 ) 2 140 

l l 0 ) ) 0 0 8 5 ) l 160 

1 l 1 5 ) 0 l ll 5 4 0 l)u 

1 1 2 7 ) 1 0 ll 5 4 1 170 

l l ~ ; ) 1 1 14 5 4 2 220 

1 ) 2 0 14 5 4 l 28J 

1 2 1 7 ) 2 l 17 5 4 4 )50 

1 2 2 10 ) ) 0 17 5 5 0 240 

l 2 ) l2 4 0 0 l) 5 5 l 350 

l ) 0 8 4 0 l 17 5 5 2 540 

l ) l 11 4 l 0 17 5 5 ) 920 

1 ) 2 14 4 l l 21 5 5 4 1600 

l ) ) 18 4 l 2 26 5 5 5 2400 

1 l 4 21 4 2 0 22 

14.J.Z. ~u=er&tion o! colifo~ 'Kembrane-Pilter •1.:1• procedl.ll'e) 

14.3.2.1. j~~~ret~:: r~~d Gl~ss~ere 

a) Pipette n::o ~:~du~t•d cylinder• 
b) Petri dishe£, ~ 60 J:ICl 
e) 11ltr:::io:ci L:T.ita 
d) Filter =.e:.:.bre.:1.;s 
•> Ab£or~e~t p.ds for n~trie~t• 
f) Incub~to:r, 35°C 

• 

g) j ~1.noei.U.ar dicseetiDO aicroscope 
Ji) ~oter bat~, 45°c 

u.;.z.z. Culture cedia 

:~ Sido a.::ar P.1.17 
11-rc .. 4s.ua r.1.31 



• 
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14.).2.J. Proce4aare 

&) Sjl:.:ye •1H 
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SlU ot th• •ample will be goqrne4 b.J the upectecl bacterial 4eua1\7. 
100 to 500 al or mn c=n be fllten4. 

b) Plltrction 
'Ualn:: aterile forcepa, place a aterile filter -e::brrme oTer th• 

porou plate of the filtrr.~ion Wlit,g:rid aide up. Ccre!U.1.J plcce t.::e C!?tcbed 
fUDDel unit oTer the receptacle ~d lock it 1n plece. iiltr~tlo~ is t~e~ cccoa
p:!i.sJLed b.J paaaba the s~ple tt...--o~ the filter u.;:der p:?...""tUl TaCl.luc. ~4• 
fll ter 1i11e.J be ri:Jsed br the filtratio:i of tl:ree '0-)0 l:ll portion of sterile 
bllffered water b~tw:..:en s~ples. U:llock ·-old re!JOYe the f~..:tel, ir- ·edietelJ" re::.:>ft 
th• filter Decbr--ne o.ith aterile forceps :!Jld pl-ce 1t on t.::e c,;;;:r ;it.::O. :i :roll!Dg 
motion to .:iw1d the •ntrapDent of air. ?Utration wd.ts s:-~•14 be ate:-ili;ed at 
the b•£1Dnl.Dg of each filtr~tion series as a ainiau:a precautio~ to a-.oid cccid
ental con.ta::oilmtioc. A f1lt:rntion £eriea 1a considered to be interr~pted ~.he:l 
All 1Dtenal of ,)) IUD or loD(;er el.apaea bdnen sa:ples o: filtn.tio:i, and in 
\lal8 cue mi: filtration requirea ater111:ation of all li18llbr~e filter hol.den. 

c) l!;cubation 
!lie plate 1a incubated 1.nnrted at J5°C for ~4 h. 
d) Countin:; 
!be t,Jpical coliform colon,y bns c pink to dark red colour wi:h a 

•tallic aurface ahcen. The count i11 beat mnde vith a loi:-po;;er (10-15 g:a,i;nific
at10D.a) b1nocule.r wide-tield dissectine; microscope. Coant frol:l filters contaiD
illg 2G-80 coliform colonies. 

e) Calcale.tion of colifoi-.:.. density 
~ calculc.tion,colifo:m density la reported 1n terms of total coli

for.u per 100 al u foll.ad a 

total oolit«mll coloDies/lOO ml • coliform colonies counted x 100 
ml sa:iple filtered 

14.).2.4. Paec3l coliforr.: (:.;F Proc~du.re) 

a) Preparr.tio:: of c..J.t!.Ze dish 
Plcce a ate~ile cbsorbe~; pad 1n each dish cne pipe~te approz~t•l.7 

2 ml ot :.;-l'C mdi\:12 to saturQte the pr.d. Carefl.lll,y r~v• cn1 surpl1.1a liq~d 
troa tu ~iah. !he filter 1a then placed on the c:ediu::i-1::.pre,;:iated pad. 

la) !?le~~:: tion 
~.be prepared cultLln are placed in waterproof plcstic bag• for pro

teot1on dur~ •utceraion in the ~oter both !or '~ h J.ncubction et 45°C. 
c) Co11Dt1Bp; 
Colonie• prod~ced b7 fcecal colifol'l'll b~cteri.3 are blue ill colour. 

tM DOD-taecal colifon. colonie• are grey to creac-coloured • 
d) C!lcuJ.ation 
.&a ill J>.l,4 • .).2.)1. 
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14.4. !eat tor the to•cal •treptococcal mSR 

14.4.1. ~lllti;le-ti:?>e tec!l:ll;ue 
a) 'pc!:ra!us ~nd reage~t• 
See D.14.).1.l. and 14.).1.2 
b) l":"e~u::.ptive teat 
:b.e cat!l.od ls tm a:::z:ie u 1D col1fors teat bait ua1Dg a .. riea o: 

ttabu of uide diaaose bJ'otll r.1.2. 
!lie SllocQlatd t11bea are 1.ncu~ted at 35•c for ~4 ll. Each tllbe 1a ev-1Ae4 for 
uae pnauce of turbi41t7. U uo tm-bidU,J shftae re-incubate for anou.r '4 Jl. 

c) Con!~d test 
rr.. all •icle de:Croae broth t:.abea ahowin.; turbid1t7 after 24 or 48 ll 

tr.aster ) loopta:la to t~bea contailll.Dg lu ml etll,Jl Tiolet a:id• broth, 8114 
incubate at 35•c tor 24 ll. 
~ preauce of faecal •treptococcl 1a indicated b,J t.be fort:1atlon of a purple 
•11ttoa at tba botto:a of tb8 tu.be, or occaaional.17 bJ' a clenae turb141tJ'. 

4) De :a-. 1a recarcle4 u 1D tm case of coliforma traa ta. MB 
table• (See D.14.J.l.5). 

14.4.2. Stre;~ococcal plate coLDlt 
De ame u in t.he case ot standard plate count, bait laere li-311ltuo

coccu or D' Streptococcaa ac;ar 1a uaecl. The platea an 1Dcabate4 at 35•c tor 
48 ll ; •lll'face a:id subsm-tace colonlH proclllced b7 faecal atreptococci are cl~ 
Z'9d to pillk 1D colour •i•h.eutire edgea. 

14.4.3. l:ectrc:ie fi1ter Tech:llgue 
14.4.).l. Cul~:.::re Ledia 

a) arain heart ic!"8iOD qar l'.1.5 mid broth P.1.6 
b) IP StreptococcllS atG&r l'.l.'7 
c) J,;-i:Dterococcue agar l'.1.)8 

14.4.J.2. Procec!i:re 
a) Smple a he 
.1 aa::ple of loil, 10, 1 or 0.1 ml mq be neceaaar7, depeD41Dg cm tbe 

amount of pollutio:i ill the water aacpl•. 
b) i'll tretion 
1ollow D.14.J.2.)·b 
c) Cl:l t ure dish nr•p!lre t ion 
Pom- b7 p!pette 4.5 cl liquified me41ua into the di•.he• mu! flaae 

~- •m'face to eliminr.te bubbles. 
cl) Jcic~~eticn 
~an.s!er t;ie tilter ambrcne directl7 to the ta«i&r medium, innrt tu 

platH ad 1Dci.;.bah at .;5°c for 48 Ji. 

•> Co:.;ntipij 

colour. 
Colo::iiu prod;.;ced b1 faecal atreptococci aro dark re4 to pink in 

f) Calculation 
Calculate fro;1 filter m8'1brane• cont::.iniJI.> 20-100 fcecal •treptococc

aa ooloDi••· t.ee I>.14.J.2.)-e 

14.4.J.J. Con!i~tion ten 
a) 11.Dd •elected typical oolonie• fr0m mci::brane filter• mu! iDOclllat• 

oatu a bbi:A uart illtua1on asar alcnt. lncu:>ate at .35°C for 24-48 !L. 

• 

• 



• 
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-.) ~er a loopflll of £l"Outll frcm tbll :trcln heart izlfualon agar 
elaat to a clMD slide. Add f•• dropa of ~ bl'~a;en peroncle to tbe mear. 
~ aOaenc• ot bubbl .. comstitut•• a negatlY• catal:.se teet 1Dclicati.Dg a probable 
Stnptococc• cul.tve. 

c) truater a looptul ot growtll fraa tbe bralD.-t.ean lntualon ~ 
Sato braia-Uart 1Dtu1oa broth 1111~ IDcubate at 45•c for 48 Jl. 

~o tnnater a looptul ot &r0wth illto bile moth 1 1.&m (UC ox.;all 
Rl.utlcm) mcl .lDcl:bate at 35•c for 3 a.,.. Growta la ta. abo• iedia coaatltutu 
a J0•1t1Y• tut tor faecal atreptococci. 

15. EPBRiirCJS 

8ariom h?»llc Beal.th AasoclaU.on (1972). Standard ii.ethocla for tbe bmSnstioa 
of water and iiaate-;iater. l)th ~. lev York. 

Merica Public Health Aasociation (1972). ~tandard Let!loda for the IDrSn-timl 
of .DIUr7 !rod11cta. 13th ?.cl. uaallillo-ton. 

M.arlcan Public Health A•aoclation (1976). ~pencliwa of J.;etbOcia for the i.:J.c:ro
biolO£ical ~SJ:lation ot Pooda. liaah~ton. 

Offiolal lf~tllocl• of .&ilal.Jala of the .AsaociaUon of Ana1,rt1cal Cbealata (1975). 
12th .i'.d. AO.AC., W&llhiDc;ton. 

Bepon of a Jo1nt PJ.0/7SO 2qlen CoDBlll.tatiou on i..icrobiological SpecU1cat1ou 
for Pooda, Boae (1975). (iC/~1crob1oln5/A8port 1). 

lapon of a JolD.t PAO/':IHO apert Conalll.taUou on a..icroblologicel Speclficatlou 
for loocla. iome (1977). (~Ji;icrob101m /.:aport 2). . 

!JlatcJMtr., l'.S. ancl Clark, D.S. •icroorganiaca 1D Pcoda l 1 fteir •lciilitlc=ce ad 
aethocia Of emmeraU.on (1968). Uninnit.r of fc;ronto Preae, fol'Onto, 
Canada. · 

U.S • ..,_. 1111d Drug ~iDUtration (1976). Bacteriological Bal,ytical :..naai tor 
JJooda • 
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EQUIPttENT SPECIFICATION-FOOD TESTING AND QUALITY COMTROL LABORATORY IN 

AFCHANISTAA.'I 

1. DestrcallatinK app el heated/20/l/h 

2. Balance analotical range upto 160g 

J. Balance multi purpo~e upto lOOg 

4. Soxlet apparatus heater 

5. Hot plate, elecricaly heated 

6. Glowing furance. electricaly heated 

1. Muffle lurance solar 
3 

8. Vacum pump N.10.6 lOm /h 

9. Hohr-westphal balance 

10. Speatrophotoaaeter 

11. PH-meter coaapl. 

12. Water bath - 6 poss. 

13. Sand bath autom. coutr. 

I~. Hot-plate for kjeldhl micro 6 poss 

15. l.entrifupe, laboratory for 10 and 100 ml 
tubes etc., with all items 

1~- Colorimeter with all items 

Ji. Stirer. laboratory typt> ;i revolution comtr 

18. Oil bath aucomaticaly concroled 

19. Maiznecic & Hear i.;icla nuc plate 

2C. Cork borers/sec 

11. Si~n3l clock 

22. G.:1s burner 

2~·. Tht·rrr.,,,..,~r~r !>t'f 

1 

1 

missed 

2 

2 

1 

l 

1 

1 

l 

missed 

I 

1 

1 

mi~sed 

missed 

Ce>mp l 1·t l' 

'~ I'• f 

• 

• 



• 

• 

• 

• 

- 77 -

26. Vacuai pump. water-jet 

27. Vacum pump, IV 2G 2g 2xl/h 

28. Refregerator 

29. Deep freezer refrigerator 

LABORATORY FURNITURE 

30. Laboratory Table 390 x 80 x 85 cm 

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 16 

33. Tabie for balance 100 x 61 x 78 

·~ 34. Chemical closet 120 x 49 x 190 

35. Classware closet 120 x 49 x 190 

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

37. Digestor fan, plastic 100 x 500 

38. Laboratory chair 

39. Writing desk 

40. M1cro kicldahl - Apparatus Parna:o,,-W;i~111;or 

1 

•issed 

1 damaged 

., broken 

2 -
2 

J 

2 

l - •• 

2 .. 

2 .. 
2 

.. 
4 " .. 

41. Extaction app., Soxl~·l compl. Flask 100 arid 250.n ;:;:ssed 

41. Kieldahl flask 500 ml 

4). r>csrcacor 250 mm 
300 mm 

44. nf1t:lt? with CUbUlar.UT<: At the bO!tOn: With 

~=nr cock cubulature NB snr~e( 10 t 

45. !l11ri'Lte. ;\Utomacic CPcl lc-r l. !;f.and;lrd 

.c r nll11:H i ()n I Sc he I l ,•nt>.-iri1 1 

)P ml 

•.I , ! ,~ ,; 

.. ·!·•'t. 
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47. Laboratory beaker, low fora 

1000 ml 5 

600 ml 20 

400 ml 20 1 missed 

250 ml 20 6 missed • 

150 ml 20 3 missed 
• 

100 ml 20 s missed 

50 ml 10 

25 ml JO 

48. Crucible, porceloin. 42x)f>mm 30 2 missed 

49. Flask. erlenmeyer, wide mouth 

L5U ml 20 

300 ml :LO 10 missed 

500 ml 10 

50. Measuring cylindar 

25 ml 10 

50 ml 10 

100 ml 10 9 missed 

250 ml 5 

500 ml 
c 
J 

1000 ml 2 

2000 ml 2 misse<l 

51. Volumetric flasks with .·• r; stopper 

25 ml 20 l ;., ; ~~C'd 

50 ml :!O 

l 00 ml 20 

:lOO "'I ~w • 
.! .. ,,, ml :w 

'.ll··o :n I ' '!"':' 1 ~ . ' 



I 

• 

• 
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S2. Filter funel vith a short tuDe 

DIA ISO -

80 .. 

.. 4S 

S3. One mark pipetu (bulb 

1 ml 

5 ml 

10 ml 

20 ml 

l5 ml 

50 ml 

JOO ml 

54. Graduated prpette 

1 ml 

2 ml 

5 ml 

10 ml 

20 ml 

25 ml 

pipeneJ 

SS. Asdestos wire Gouse 1Jxl3 

56. Condenser, Liebig, lenght of jacket 400.llOmm 

Condens<?r, Ahein, lenght of jacket 400.llO mm 

57. Washing bottle 

500 ml 

1000 ml 

)fL Tripod stand, bar len~hr. lOOcm 

~Q. Supporc ?rpcte 

f>O. Su;irort. tunnc>I 

hi. (J;:sr!?p •,.·ldt·r· ( hra~s) 

l•i:uli le fr.r-!;c•11r,.r ,. 

10 

10 

5 

JO 

JO 

10 

10 

10 

5 

z 

10 

10 

10 

10 

10 

10 

10 

5 

5 

s 

.!. 

.. 

i•' 

4 missed 

1 missed 

6 missed 

2 missed 

10 broken 

5 brolten 

1 broken 

10 missed 

l :r.issed 

missed 
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62. Tweezers, :ll CID 4 

Double spoon, metal 

18 4 

14 4 

• 
64. Support Rings 

45 lllD J • 

85 111111 3 

65. Air injector, filter pump 2 

66. Droping bottle 

30 ml 5 

100 ml s 

67. Reogent bottle 

150 ml 10 

500 ml 10 

1000 ml 10 

brush: test tube 10 

burete tu 

bottle 10 

68. Cork. Rubber, assorted· 3 KG 

69. Hose, plastic different :lO 

70. Porcelain morier andpestle 4 

/). Dish, pecry 100xl5 mm 50 

72. Funnel, Buchner (10U ml} s 

n. Funne J. separatory 

lUO ml 5 :ni SS Pei 

LSO ml 5 missed 
f 

500 ml ,, mi SSf'I; 

14. Spatula 11' 

~· Ro<l. j?lnSS di ft e n~nt d i;i ' I . ..'• . .... 
; f) • ~lass r uou I a r conector 

T-rvp<' I\) 

Y-l\'f>P. Ill 



I 

.. 

' 
• 
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77. Beaker cover, vathe glass fora 

so ... 10 

100 ... 10 

1.50 nn 10 

18. Centrifupe tube 

15 ml 10 missed 

100 ml 12 all broken 

79. Hici.-o burete 

1 ml 10 missed 

2 ml 10 missed 

5 ml 10 missed 

80. Reflux coundenser 2 

81. Sintered glass filtration crucible pr~osity 

G.2 OK 

G.3 OK 

G.4 for vacum OK 

Filtration with internal diameter of 35 nn 15 

82. Glass stopped comical flasus 

100 ml 

WO mi 

250 Ml. 

300 ml 

8]. Destilation flask. round bottomed: 

250 ml 

500 ml 

1000 ml 

2UOO ml 

~i. Sprcffjc graviry ~ottle "' pycnomE'ture A~c to 
Rii;chanPr 

:!) ml 

H',. F11111w I I or p~·c11om<~turc 

5 

5 

5 

5 

S missed 

5 missed 

2 missrr:! 

mi <:SE'd 

ii' OK 

i II a I l :rd s s e <1 



86. Petrolium ether p.a. 

87. Diethyl ether p.a. 

88. Chloroform ether p.a. 

89. Suphuric acid p.a. 

90. Hydrochloric acid p.a. 

91. Indicators 

Methyl Red 

Phenolphtalein 

9 ! . Ethyl alcholhol 961 PA 

93. Cupric sulphate 

94. Sodium Hydroxide 

95. Potassium sulphate 

96. Sodiumthio sulp 

97. Nitric acid 

98. Potassuim permanganate 

99. Amonium hydroxide 

100.Aceti~ acid, gladule 

101.Methanol p.a. 

102.0xa]ic acid 

103.Silica gu 

104.Fehlingsol. A. !'·a· 

105.Fehling sol B. p.a. 

106.Potassium Dichrunate 

lOi.Ammonium chloride 

108.Perchloric acid 
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CH.EHICALS 

10· x 1 1 btl. missed 

10 x 1 4 btl. missed 

10 x 1 4 btl. missed ' 
20 x 1 

• 
20 x 1 1 missed 

1 x 20 g 

x 100 g 

20 x 1 missed 

2 y 1 kg 

5 x 1 kg 

4 x 500 g 

1 x 500 g 

20 x 1 10 missed 

1 x 250 g· missed 

20 x lL 2 missed 

10 x 1 L niissed 

10 x IL missed 

8 x 200 g ClK 

:w x 1 kg missed 

200 x 100 gel OK 

LOO x 1 on ml OK 

2.x 500 g OK 

2 Y. 500 g OK 

~: Y. JL mis!>eci f 
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CHEMICALS AND INSTRUMENTS NECESSARY 

EDTA . di-sodium salt 5 KG 

EDTA di-potassium sale. 5 KG 

• Annonium Hydronide 5 KG 

Ammoniuir. chloride 5 KG 

Magnesium chloride 5 KG 

Eriocheom Black-T 0, 5 KG 

Soduim chloride 5 KG 

Sodium acetate 5 KG 

Potasuim nit.rate 2 KG 

Are tic Acid 15 L 

Barium chloride 5 KG 

Sodium Sulphate 5 KG 

Sodium salicilate 2 KG 

Soduim sulphate 4NH 5 KG 

Sodium hydroxide 20 KG 

Sulphuric acid cone 1.840 20 L 

Magnesium sulphate 5 KG 

Potassuim hydroxide 10 KG 

Sodium Iodide 2 KG 

Sodium Azide 2 KG 

Sodium sult>hate ·.:~; 

Sodiu:n sulphite 
.,..,, .... 
•• •J 

Coba't chloride 
., KG .. 

Pot.assium ~hloride ; l(r; 

llydroni I-Amid-hydro-chloride 
... KG 

' 
-

Ammonium act>catc '1 i.:r. 

• Ft!rn1s amon: :mo !'>ulphace - KC; 

M;1r\1xid t'. ·, i\ r. 

~··rcur·. sulphr•rt! •.' . :' ~:c; 

M1· re 1.1 r ~ i I 1d i 1iflt 1 l ~ • ~ ~:1; 

M.•r1..11r~ l :. t ',,. j 'it• f I '· . ·' rr; 



Silver Nitrate 

Phosphoric acid 

Potassium sulphocyanide 

Potassium cyanide 
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Dithizone diphenilethiocaebuzol 

Potassuim Permanganate 
. 

Potassium dichromate 

Potassium hy1rocarouote 

Potassium Iodide 

Ethyl alchohol 

Methanol 

Amhyl ale 

Petrol ethar 

Dyethyl et!lar 

Acethon 

Chlorophorm 

Phenol cryst 

Gerber centrifupe la 24 places 

Butirometars formilk GERBER 
.. bucer " .. chese .. 

Inkubator 0 + 150° c 

Calculator 

Electroconduccivity meter 

Terbedetimeter 

PH meter 
3 J 3 

Automatic byretes 50 cm , lOcm •••• 50 cm 

Rt>phroctometr.r 

Polary mct<'r 

Free ammoni~ bidestilatr cp. 

2 KG 

5 L 

5 KG 

2 KG ' 
5 KG 

5 KG 

5 KG 

5 KG 

5 KG 

50 L 

20 L 

50 L 

20 L 

50 L 

20 L 

50 L 

5 KG 

1 KOK 

50 KOH 

6 KOH 

10 KOH 

Kl)M 

2 KOH 

KOM 

1 KOH 

KOM 

24 KH 

one 

one 

(\fit: ' 



I 

f 
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Strainer different sizes 

Filter paper different types 

lndikator paper different 

Buffer tablet for water hardnes 

Chromotograf and dryer and 10 pack paper 

Hot plates 6x for Soxlet extractron 

Keramic Dish 500 ml 

Phenolphtalein 

Metal Red 

Metal Orange 

Metal blue 

Standard colors for diff-.rent foods 

Oxalic acid standard sol. 

Iodine sol. 

Iodine cryst 

Rubber bulbs different si~t.s 

Tin knife 

Kiezelqur dest. apt. 

few 

few 

few 

one 

one 

5 

1 

1 

1 

1 

KC 

KC 

KC. 

KG 

complete 

10 L 

10 L 

5 KG 

50 pcs 

10 pcs 

2 pcs 
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D 

Ai 

MINISTRY OF PUBLIC HEAL Tff 
KABUL· AFGHANISTAN 

INSTl1UJE FOR PARASITOLOGY 

CHEMICAL LABORATORY 
IOOMS & EOUftMEllT DISPOSITIOll 

l ANAIJTICAL BALANCE 
2.SPECTROPHOTOMETER 
3.COLORIMETER 
(. CENTRFUGE 
5. fl~LANCE TECH. 
I. MOtft. WESTFAL BALANCE 
7.SOXLET 
I. DESTl.ER 
9. HOT Pl.ATES 

10. MtFFLE FtRANCE 
1t. HOT Pl.ATE t£ATER 
12. GLOWING FURANCE 
13. ELECTRICAL t£ATER 

PREPARED IV: IADIYOJ LEGETle 
UNIOO CONSULT. 

' 
l 

1 
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To: Kr. K. Malhotra 
UNDP,!Cabul 

Dear Sir, 
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ADDENDUM 5 

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. Hy 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 l~ss 
during its transportation 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 it~ms were dispacked in transportation from Herat to Kabul 
and packed again into non adequate package. This fact obtained so 
many troubles. 

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

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

All furniture has been broken during transpcrta:icn, or.ly few 
of items could be used. 

In that aim the Ministry ol Public Health arran~cd carpenters. 
In that way this problem, the problem of furniture is going to be 
solved. 

We started a program of training of personel what ~5 first 
consist to introduce them in matter of existing instruments and nrw 
methods of chemical examinations. 

The people in laboratory are expressing a grf'at int~r•·!:'l, 
cooperability and enthusiasm to help and to make as much progr~sj 

as possible. 

The instruments and chemicals what are necessary co be· suppl i1·d 
arc in list add. 2. And this list have to be submitt•d r.o Y1:jl•'sl:1v 
autoritics to commplct.P rht• nc.>c,•ssry ircms ol this lab."\r,11•,ry. 
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What I suggest to do is: 
First of all: 

This letter with all additional items to be submitted to 

- UNIOO - WIENA 

- Federal Conaittee for Energy and Industry S. F. R. Yugoslavia 

Joint UNDO- Yugoslavia Centre 
it.000 Novisad. POB. 331 
Yugoslavia ; and 

- Afghanistani authorities in chis matter have co 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 h3ve 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 letter. 

Expecing your cooperation. 

Yours sincerely, 

;~·-0-/~-
Radivoi Legetic 

' 
' 

l 




