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ISO 4833:1991(E) 

Foreword 

ISO (the International Organization for Standardization) is a worldwide 
federation of national Standards bodies (ISO member bodies). The work 
of preparing International Standards is normally carried out through 1SO 
technical committees. Esch member body interested in a subject for 
which a technical committee has been established has the right to be 
represented on that committee. International organizations, govern- 
mental and non-governmental, in liaison with ISO, also take part in the 
work. ISO collaborates closely with the International Electrotechnical 
Commission (IEC) on all matters of electrotechnical standardization. 

Draft International Standards adopted by the technical committees are 
circulated to the member bodies for voting. Publication as an Inter- 
national Standard requires approval by at least 75 % of the member 
bodies casting a vote. 

International Standard ISO 4833 was prepared by Technical Committee 
lSO/TC 34, Agricultural food products. 

This second edition cancels and replaces the first edition (ISO 
4833:1978), of which it constitutes a technical revision. 

Annex A forms an integral part of this International Standard. 
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All rights reserved. No part of this publication may be reproduced or utilized in any form 
or by any means, electronie or mechanical, including photocopying and microfilm, without 
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ISO 4833:1991(E) 

Introduction 

This international Standard is intended to provide generai guidance for 
the examination of products not dealt with by existing international 
Standards and for reference for bodies preparing microbioiogicai meth- 
ods of test for application to foods or to animai feeding stuffs. Because 
of the iarge variety of products within this fieid of appiication, these 
guideiines may not be appropriate for some products in every detail, 
and for some other products it may be necessary to use different meth- 
ods. Nevertheless, it is hoped that in all cases every attempt will be 
made to apply the guidelines provided as far as possibie and that devi- 
ations from them will only be made if absoiuteiy necessary for technicai 
reasons. 

When this International Standard is next reviewed, account will be taken 
of all information then avaiiabie regarding the extent to which the 
guidelines have been followed and the reasons for deviation from them 
in the case of particuiar products. 

The harmonization of test methods cannot be immediate, and for certain 
groups of products International Standards and/or national Standards 
may already exist that do not comply with these guidelines. In cases 
where International Standards aiready exist for the product to be tested, 
they shouid be foiiowed, but it is hoped that when such Standards are 
reviewed they will be changed to comply with this International Standard 
so that eventuaiiy the oniy remaining departures from these guidelines 
will be those necessary for weil-established technical reasons. 

. . . 
Ill 
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INTERNATIONAL STANDARD ISO 4833:1991 (E) 

Microbiology - General guidance for the enumeration of 
micro-organisms - Colony count technique at 30 T 

1 Scope 

This international Standard gives generai guideiines 
for the enumeration of micro-organisms present in 
products intended for human consumption or feed- 
ing of animais, by counting the colonies growing in 
a solid medium after aerobic incubation at 30 OC.l) 

2 Normative references 

The foilowing Standards contain provisions which, 
through reference in this text, constitute provisions 
of this International Standard. At the time of publi- 
cation, the editions indicated were vaiid. All stan- 
dards are subject to revision, and Parties to 
agreements based on this International Standard 
are encouraged to investigate the possibiiity of ap- 
plying the most recent editions of the Standards in- 
dicated beiow. Members of IEC and ISO maintain 
registers of currently valid international Standards. 

ISO 6887:1983, Microbiology - General guidance for 
the prepara tion of dilutions for microbiological 
examina Hon. 

ISO 7218:1985, Microbiology - General guidance for 
microbiological examinations. 

3 Definition 

For the purposes of this international Standard, the 
following definition applies. 

micro-organisms: Bacteria, yeasts and mouids 
growing aerobicaiiy under the test conditions speci- 
fied in this international Standard. 

4 Prlnciple 

4.1 Preparation of two poured piates, using a 
specified cuiture medium, and using a specified 
quantity of the test Sample if the initial product is 
liquid, or using a specified quantity of an initial sus- 
Pension in the case of other products. 

Preparation of other pairs of poured plates, under 
the Same conditions, using decimal diiutions of the 
test Sample or of the initial Suspension. 

4.2 Aerobic incubation of the piates at 30 OC for 
72 h. 

4.3 Caicuiation of the number of micro-organisms 
per miiiiiitre or per gram of Sample from the number 
of colonies obtained in selected plates (see 10.1). 

5 Culture media and dilution fluid 

5.1 General 

For current laboratory practice, see ISO 7218. 

5.2 Dilution fluid 

See ISO 6887 and the specific international Standard 
dealing with the product under examination. 

1) A temperature of 30 *C is that most free(uently used for the enumeration of total flora and this temperature has been 
adopted by ISO/TC 34 Subcommittee 9. However, if for particular reasons another temperature is used, it should be indi- 
cated in the test report. 
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5.3 Plate count medium 

Composition 

tryptone 590 g 

dehydrated yeast extract 2s g 

If not, before beginning the microbiological 
examination, in Order to avoid any delay when 
pouring the medium, completely melt the me- 
dium in a boiling water-bath, then cool it in the 
water-bath (6.5) set at 45 OC. 

6 Apparatus and glassware 
190 g 

NOTE 1 Disposable apparatus is an acceptable alterna- 
tive to reusable glassware if it h as sui table specifications. 

anhydrous glucose 

agar 12 g to 18 g*) 

water 1000 ml 

Prepara tion 

Dissolve the components or the dehydrated 
complete medium in the water, by heating if 
necessary. Adjust the pH, if necessary, so that 
after sterilization it is 7,0 at 25 OC. 

Dispense the medium into test tubes (6.8), in 
quantities of 15 ml per tube, or into flasks or 
bottles (6.8) of capacity not greater than 500 ml, 
in quantities of approximately half the volume of 
the Container. 

Sterilize in an autoclave set at 121 OC for 15 min. 
If the medium is to be used immediately, cool it 
in the watet=bath (6.5) set at 45 OC before use. 

If not, before beginning the microbiological 
examination, in Order to avoid any delay when 
pouring the medium, completely melt the me- 
dium in a boiling water-bath, then cool it in the 
water-bath (6.5) set at 45 OC. 

5.4 Water agar medium (if necessary - see 
9.2.3) 

Composition 

12 g to 18 g*) 7 Sampling 

1000 ml Sampling shall have been carried out in accordance 
with the specific International Standard appropriate 
to the product concerned. If there is no specific In- 
ternational Standard, it is recommended that the 
Parties concerned come to an agreement on this 
subject. 

Prepara tion 

Dissolve the agar in the water, by heating if 
necessary. Adjust the pH, if necessary, so that 
after sterilization it is 7,0 at 25 OC. 

Dispense the medium into test tubes (6.8), in 
quantities of 4 ml per tube, or into ftasks or bot- 
tles (6.8) of appropriate capacity, in quantities of 
100 ml per Container. 

Sterilize in an autoclave set at 121 OC for 15 min. 
If the medium is to be used immediately, cool it 
in the water-bath (6.5) set at 45 OC before use. 

Usual microbiological laboratory equipment and, in 
particular, the following. 

6.1 Apparatus for dry 
sterilization (autoclave). 

sterilization (oven) or wet 

See ISO 7218. 

6.2 Incubator, capable of operating at 30 “C -t- 1 “C. - 

6.3 Petri dishes, made of glass or plastic, of diam- 
eter 90 mm to 100 mm. 

6.4 Total dellvery pipettes, having a nominal ca- 
pacity of 1 ml. 

6.5 Water-bath, or similar apparatus, capable of 
operating at 45 OC + 0,5 OC. - 

6.6 Colony countlng equipment, consisting of an il- 
luminated base and a mechanical or electronie 
digital counter. 

6.7 pl-! meter, accurate to + 0,l pH unit at 25 “C. - 

6.8 Test tubes, 20 mm x 200 mm or flasks or bot- 
tles of 150 ml capacity and not greater than 500 ml 
capacity. 

8 Preparatlon of the test Sample 

Prepare the test Sample in accordance with the 
specific International Standard dealing with the 
product concerned. If there is no specific Inter- 
national Standard, it is recommended that the par- 
ties concerned come to an agreement on this 
subject. 

2) According to the gel strength of the agar. 
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9 Procedure 10 Expression of results 

9.1 Test Portion, initial Suspension and 
dilutions 10.1 Method of calculation 

See ISO 6887 and the specific international Standard 
appropriate to the product concerned. 

10.1 .l General case - Dishes containing between 
15 and 300 colonies 

9.2 Inoculation and incubation 

9.2.1 Take two sterile Petri dishes (6.3). Using a 
sterile pipette (6.4), transfer to each dish 1 mi of the 
test Sample, if the product is liquid, or 1 mi of the 
initial Suspension in the case of other products. 

Retain dishes containing not more than 300 coionies 
at two consecutive diiutions. it is necessary that one 
of these dishes contains at least 15 coionies. 

Take two other sterile Petri dishes. Using a fresh 
sterile pipette, transfer to each dish 1 mi of the first 
decimai diiution (IO-I) of the test Sample, if the 
product is liquid, or 1 mi of the first decimai diiution 
(IO-*) of the initial Suspension in the case of other 
products. 

Caicuiate the number N of micro-organisms per 
miiiiiitre or per gram of product, depending on the 
case, using the foiiowing equation: 

c r IV = (n, + o,i*)d 
where 

Repeat the procedure with the further diiutions, 
using a fresh sterile pipette for each decimai di- 
iution. 

x is the sum of coionies counted on all the 
dishes retained; 

*, is the number of dishes retained in the 
first diiution; 

9.2.2 Pour about 15 mi of the piate count medium 
(5.3), at 45 OC + 0,5 OC, into each Petri dish. The time 
eiapsing between the end of the preparation of the 
initial Suspension (or of the IO-1 diiution if the 
product is liquid) and the moment when the medium 
(5.3) is poured into the dishes shaii not exceed 
15 min. 

of dishes retained in the is the number 
secon d dilution 

d is the diiution factor corresponding to the 
first diiution. 

Carefuiiy mix the inoculum with the medium and ai- 
iow the mixture to soiidify, with the Petri dishes 
standing on a cool horizontal surface. 

Round the resuit caicuiated to two significant fig- 
Ures. 

9.2.3 After compiete soiidification, and oniy in the 
case where it is suspected that the product under 
examination contains micro-organisms whose coi- 
onies will overgrow the surface of the medium, pour 
about 4 ml of the water agar medium (5.4), at 45 OC 
+ 0,5 OC, on to the surface of the inocuiated me- 
dium. Aiiow to soiidify as described above. 

Take as the resuit the number of micro-organisms 
per miiiiiitre or per gram of product, expressed as 
a number between 1,0 and 9,9 muitipiied by 10x, 
where x ls the appropriate power of 10. 

EXAMPLE 

A micro-organisms count at 30 “C gave the foilowing 
results: 

This Operation, if carried out, shaii be mentioned in 
the test report. 

- at the first dilution retained (IO--*): 168 and 215 
coionies 

- at the second diiution retained (10-3): 14 and 25 
coionies 

9.2.4 Invert the prepared dishes and incubate them 
in the incubator set at 30 OC for 72 h + 3 h. - c c 

N = (n, + O,ln2)d 
9.3 Counting of the colonies 

After the specified period of incubation (see 9.2.4), 
count, using the coiony counting equipment (6.6), the 
coionies in each dish containing not more than 300 
coionies. 

168 + 215 + 14 + 25 - - 
[2 + (0,l x 2)] x 1o--2 

422 z-z 
0,022 19182 
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Rounding the resuit as specified above gives 19000 
or 1,9 x 104 micro-organisms per miiiilitre or per 
gram of product. 

10.1.2 Estimation of small numbers 

if the two dishes, corresponding to the test Sample 
(liquid products) or the initial Suspension (other 
products), contain iess than 15 coionies, caicuiate 
the arithmetic mean ~72 of the coionies counted on 
both dishes. 

Report the resuit as foiiows: 

- estimated number of micro-organisms per milii- 
iitre: 

N E = WE (liquid products); 

- estimated number of micro-organisms per gram: 

N E = w1 x d-’ (other products), where d is the 
diiution factor of the initial Suspension. 

10.1.3 No colonies 

if the two dishes corresponding to the test Sample 
(liquid products) or the initial Suspension (other 
products) contain no coionies, report the resuit as 
foiiows: 

- iess than 
prod ucts) 

1 mi cro-0 rganism per miiiiiitre (liquid 

- iess than 1 x d-’ micro-organism per gram 
(other products), where d is the dilution factor of 
the initial Suspension. 

10.2 Preclslon 

10.2.1 Dishes containing between 15 and 300 
colonies (see 10.1.1) 

For statisticai reasons aione, in 95 % of cases the 
confidence iimits of this method vary from rt: 12 % 
to + 37 % (Coweii and Morisetti, 3. Sei. Fd. Agric., 
1965, Vol. 20, p. 573). in practice, even greater vari- 
ation may be found especiaiiy among resuits ob- 
tained by different microbioiogists. 

10.2.2 Estimatlon of small numbers (see 10.1.2) 

The confidence iimits for the estimation of smaii 
numbers of micro-organisms are given in tabieA.l. 

11 Test report 

The test report shaii specify the method used and 
the resuits obtained. it shail also mention all oper- 
ating detaiis not specified in this International Stan- 
dard, or regarded as optional, together with detaiis 
of any incidents which may have influenced the re- 
suits. 

The test report shaii inciude all information necess- 
ary for the compiete identification of the Sample. 
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Annex A 
(normative) 

Confidence limits for the estimation of small numbers of colonies 

The confidence iimits at the 95 % ievei for the esti- onies on dishes retained is iess than 15, are given 
mation of smaii numbers, when the number of coi- in tabie A.I. 

Table A.1 
Number of Confidence limits at the 95 % level 

micro-organisms lower uPPer 

1 Cl 2 
2 <l 4 
3 <l 5 
4 1 6 
5 2 9 
6 2 10 
7 2 12 
8 3 13 
9 4 14 
10 4 16 
11 5 18 
12 6 19 
13 7 20 
14 7 21 
15 8 23 
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