
MS ISO/IEC TR 10037 : 1995

STANDARDS & INDUSTRIAL RESEARCH INSTITUTE OF MALAYSIA

MS 414 : 1988
ICS : 67.100.10

METHODS OF SAMPLING AND TEST
FOR PASTEURIZED MILK AND ULTRA
HIGH TEMPERATURE MILK
(FIRST REVISION)

MALAYSIAN
STANDARD

© Copyright



© SIRIM. No part of this publication may be photocopied or otherwise reproduced

without the prior permission in writing of SIRIM



MS 414: 1988

This Malaysian Standard, which had been approved by the Food and Agricultural Industry

Standards Committee and endorsed by the Council of the Standards and Industrial Research

Institute of Malaysia (SIRIM) was published under the authority of the SIRIM Council in June,

1988.

SIRIM wishes to draw attention to the fact that this Malaysian Standard does not purport to

include all the necessary provisions of a contract.

The Malaysian Standards are subject to periodical review to keep abreast of progress in the

industries concerned. Suggestions for improvements will be recorded and in due course brought

to the notice of the Committees charged with the revision of the standards to which they refer.

The following references relate to the work on this standard:

Committee reference : SIRIM 401/2/14

Draft for comment : Dl 13 (ISC A)R

Amendments issued since publication

Amd. No Date of issue Text affected

1



MS 414 1988

CONTENTS

Page

Committee representation 3

Foreword 4

1 Scope 5

2 Sampling 5

3 General 7

4 Determination of fat content (Roese-Gottlieb method) 7

5 Determination of non-fat milk solids 10

6 Coliform organisms 11

7 Phosphatase test 14

8 Methylene blue (reductase) test 17

9 Total colony count 19

10 Determination of pH 20

Figures

1 Mojonnier fat extraction flask 9

2 Pasteurization test set, Phax—Kit, Scharer 16

2



MS 414 1988

Committee representation

The Food and Agricultural Industry Standards Committee under whose supervision this Malaysian Standard was prepared,

comprises representatives from the following Government Ministries, trade, commerce and manufacturer associations and

scientific and professional bodies.

Federal Agricultural Marketing Authority

Federation of Malaysian Consumers Association

Federation of Malaysian Manufacturers

Malaysian Agricultural Research and Development Institute

Ministry of Agriculture (Agriculture Department)

National Chambers of Commerce and Industry of Malaysia

Oil Palm Growers’ Council of Malaysia

Rubber Producers’ Council of Malaysia

Rubber Research Institute of Malaysia

tJniversiti Pertanian Malaysia

The Technical Committee on Dairy Products which prepared this Malaysian Standard consists of the following

representatives:

Encik Wang Kang Hai Nutritional Products Sdn. Bhd.
(Chairman)

Dr. Zaliha Abdullah/ Veterinary Service Department
Encik Ahrnad Zaki Omar

Encik Chuah Eng Chong Malaysian Agricultural Research and Development Institute
Food Technology Division

Cik Nik Shabnam Nik Mohd. Salich Ministry of Health

Encik Tee E. Siong/ Institute for Medical Research
Puari Siti Mizura Shahid

Encik Chung Chee Fook Premier Milk (M) Sdn. Bhd.

Encik Seng San Bing Malaysia Milk Sdn. Bhd.

Encik Wong Yee Wah/ Dutch Baby Milk Industries (M) Bhd.

Encik Chen Sheong

Dr. Yu Sui-~Foh SEHAT Sdn. Bhd.

Encik Ch’ng Guan Choo FIMA Metal Box

Puan Ruth H.B. Ooi Cold Storage (M) Bhd.
(co-opted member)

Puan Puziah Hashim Standards and Industrial Research Institute of Malaysia

Puan Saleha Abdul Jalil Standards and Industrial Research Institute of Malaysia
(Secretary)

3



MS 414 : 1988

FOREWORD

This Malaysian Standard was prepared by the Technical Committee on Dairy Products, under

the authority of the Food and Agricultural Industry Standards Committee. It supersedes MS 414

1976, ‘Methods of sampling and test for pasteurized milk, pasteurized reconstituted milk, ultra

heat treated milk and ultra heat treated reconstituted milk’.

This standard purports to introduce into Malaysia uniform methods of sampling and test for

pasteurized and UHT milk. It does not deal with the specifications of the products but prescribes

only the methods of determining whether the product conforms to the requirements of the

following standards.

MS 410: ‘Specification for pasteurized milk and pasteurized homogenized milk’ (First revision)

MS 411: ‘Specification for ultra high temperature milk and ultra high temperature

homogenized milk’ (First revision)

MS 412: ‘Specification for recombined ultra high temperature milk and recombined ultra high

temperature homogenized milk’ (First revision)

MS 413: ‘Specification for pasteurized recombined milk and pasteurized recombined

homogenized milk’ (First revision)

In the preparation of this standard, the following publications were referred to:

(a) Official Methods of Analysis of the AOAC, 13th edition, 1980

(b) Australian Standard, AS 1095, ‘Methods of microbiological examination of dairy

products and for dairy purposes’

(c) MARDI report No. 37, ‘Proposed Standards for Malaysian food products’
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METHODS OF SAMPLING AND TEST FOR PASTEURIZED MILK AND

ULTRA HIGH TEMPERATURE MILK
(FIRST REVISION)

1. SCOPE

1.1 This Malaysian Standard prescribes methods of sampling and test for pasteurized milk
and pasteurized homogenized milk, pasteurized recombined milk and pasteurized recombined
homogenized milk, UHT milk and UHT homogenized milk, recombined UHT milk and
recombined UHT homogenized milk.

2. SAMPLING

2.1 Administrative aspects. The following points of procedure are given as guidelines:

2.1.1 Sampling should be performed by an authorized or sworn independent agent, properly

trained in the appropriate technique. The agent should be free from any infectious disease.

2.1.2 Wherever possible, representatives of the parties concerned should be given the
opportunity to be present when sampling is performed.

2.1.3 Samples should be accompanied by a report, signed by the sworn or authorized sampling
agent and counter-signed by any witnesses present. This report should give particulars of the
place, date at the time of sampling, the name and designation of the agent and of any witnesses,
the precise method of sampling which is followed, if this deviates from the prescribed standard
method, the nature and number of units constituting the consignment together with their batch
code markings where available, the number of samples duly identified as to the batches from~
which they were drawn, and the place to which the samples will be sent. When appropriate, the
report should also include any relevant conditions or circumstances, for example the condition of
packaging and their surroundings, temperature and humidity of the atmosphere, method of
sterilization of the sampling equipment, whether a preservative substance has been added to the

samples, and any other special information relating to milk being sampled.

2.1.4 Each sample should be sealed and labelled to give the name of the product, the
identification number and any code markings of the batch from which the sample has been taken,
the date of sampling, and the name and signature of the sampling agent, and when necessary, any

other required additional information as for example, the quantity of the sample and the quantity
of the unit from which it is taken.

2.1.5 All samples should be taken at least in duplicate, one set shall be held if necessary in
cold storage and put as soon as possible at the disposal of the second party. When previously
agreed upon between the parties, additional sets of samples should be taken and retained for

independent arbitration if necessary. The samples should be dispatched immediately after
sampling to the testing laboratory.
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2.2 Technical aspects

2.2.1 For the purpose of chemical analysis, all sampling equipment and sample containers
should be clean and dry.

2.2.2 For the purpose of microbiological test, sampling should be carried out under aseptic
conditions and all sampling equipment should be clean and treated by one of the following
methods:

2.2.2.1 Expose to hot air at 170°C for two h (may be stored if kept under sterile conditions);

2.2.2.2 Autoclave at 121°C for 15 mm to 20 mm (may be stored if kept under sterile
conditions).

2.2.3 For the purpose of organoleptic examination equipment as in 2.2.1 and 2.2.2, or as
specified for specific product should be used. The equipment should not impart any flavour or
odour to the product.

2.2.4 Sample containers should be made of suitable waterproof, greaseproof material (glass,

stainless metal, suitable plastic material), of a quality suitable for sterilization by the methods
given in 2.2.2 and of a suitable shape and capacity. They should be clean and dry. Containers
should be securely closed either by means of a suitable rubber or plastic stopper or by a screw
cap of metal or plastic having a liquid-tight plastic liner which shall be insoluble, non-
absorbent, greaseproof, and which shall not influence odour, flavour or composition of the milk.
If rubber stoppers are used, these shall be covered with non-absorbent, flavourless material (such
as suitable plastic) before pressing into the sample container.

2.2.5 If necessary, a suitable preservative may be added to samples required for chemical
analysis. Such preservatives shall not interfere with the subsequent analysis and the nature and
quantity of new addition shall be indicated on the label and on any report. Samples shall be
rapidly cooled and stored in a refrigerator at a temperature between 0 and 5°C.

2.2.6 Preservatives should not be added to samples intended for microbiological or
organoleptic examination. Instead, the sample should be held at a low temperature between 0 and

5°C. Microbiological test should start as soon as possible and never later than 24 h after sampling.

2.2.7 Samples should be transported to the laboratory as quickly as possible after sampling.
Precautions should be taken to prevent, during transit, exposure to direct sunlight, to

temperatures below 0°C, or exceeding 10°C. For samples intended for microbiological
examination, an insulated transport container capable of maintaining a low temperature between
0 and 5°C shall be used.

2.3 Sampling procedures

2.3.1 When the milk is in small retail containers not exceeding one litre in capacity, the whole
container shall be considered a sample which shall be delivered intact to the testing laboratory
and shall not be opened until just before analysis.

2.3.2 When the milk is in larger retail containers exceeding one litre in capacity, at least 50 ml
shall be drawn therefrom and placed in a sterile container, stoppered with sterile stopper. The
milk shall be thoroughly stirred or shaked before sampling and the sample shall be taken from
well below the surface of the milk.
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2.3.3 When the milk is in bulk containers, it shall be agitated and/or stirred until thoroughly
mixed, then 2 to 3 litres shall be removed to a smaller receptacle. The stirring shall be repeated,
and a sample of at least 200 ml shall be taken.

2.4 Preparation of the sample

2.4.1 Mix the sample of milk thoroughly but gently by repeated inversion of the sample
container, so that the cream layer is completely dispersed with churning of the fat. If there is
difficulty in dispersing the cream layer, warming the sample in water-bath between 30°C and
40°C may be necessary for adequate mixing. If this is done, cool the sample to room temperature
after mixing; at this stage the physical condition should be satisfactory. Invert the sample
container three or four times immediately before taking milk for the determination. Removal of
samples for microbiological tests shall be done under aseptic conditions.

3. GENERAL

3.1 Unless otherwise specified chemicals used in testing shall be of a recognised analytical
reagent quality, i.e. they shall not contain impurities which affect the result of the test. Distilled
water or water of at least equal purity shall be used. Solutions shall be prepared fresh and
filtered, where necessary.

4. DETERMINATION OF FAT CONTENT (ROESE-GOTTLIED METHOD)

4.1 Apparatus

4.1.1 Mojonnier fat extraction flask as shown in fig. 1.

4.1.2 Ground glass stopper, bark cork or other closure which is unaffected by solvents used.
The cork should previously be solvent-extracted and moistened with water immediately before
use.

4.1.3 Thin-walled, flat-bottomed flask or metal dish, 150 ml to 250 ml.

4.1.4 Drying oven, controlled at 102 ± 2°C.

4.1.5 Analytical balance, with an accuracy of 0.1 mg.

4.2 Reagents

4.2.1 Concentrated ammonium hydroxide solution, P
20

0.880.

4.2.2 Ethanol, 95 % v/v

4.2.3 Diethyl ether, p
20

0.720, peroxide free.

NOTE 1. To test for peroxides, add to 10 ml of the ether in a small glass stoppered cylinder, previously rinsed with either, 1

ml of freshly prepared 10 % potassium iodide solution. Shake and let stand for 1 mm. No yellow colour should be observed in
either layer.

NOTE 2. To maintain free from peroxides, and wet zinc foil that has previously been immersed compl~elyin dilute acidified
copper sulphate solution for half a minute and subsequently washed in water. Approximately 80 cm of zinc foil should be
used per litre and it should be cut in strips long enough to reach at least half way up the container.
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4.2.4 Light petroleum (petroleum ether), boiling range between 30° to 60°C.

4.3 Procedure

4.3.1 Transfer to the fat extraction flask (4.1.1) about 10 g accurately weighed, of the well-

mixed sample of milk.

4.3.2 Add 1 ml of concentrated ammonium hydroxide solution (4.2.1), mix; add 10 ml of
ethanol (4.2.2) and again mix. (Should there be lumps after each mixing, the determination should

be discarded). Add 25 ml of ether (4.2.3), close the tube with a stopper (4.1.2) and shake
vigorously for 1 mm. Cool, if necessary and add 25 ml of light petroleum (4.2.4), replace the

stopper and shake vigorously for 30 s. Allow the liquid to stand until the etheral layer is
practically clear, or centrifuge at about 600 rev/mm. Remove the stopper and decant the etheral
layer into a flask or dish (4.1.3). To the milk residue, add 5 ml of ether (4.2.3), and transfer
without further shaking; repeat this operation in the same manner with a further 5 ml of ether
(4.2.4).

4.3.3 Add 0.5 ml of ethanol (4.2.2) to the milk residue in the extraction flask and repeat the
extraction with 25 ml of ether (4.2.3) and 25 ml of light petroleum (4.2.4), as before, shaking
vigorously for 1 mm after the addition of ether (4.2.3) and 30 s after the addition of light
petroleum (4.2.4). Allow the etheral layer to separate completely and transfer to the flask or dish
(4.1.3).

4.3.4 Repeat the extraction once more with ethanol (4.2.2), ether (4.2.3) and light petroleum
(4.2.4) in the same manner.

4.3.5 Cautiously distil the solvents from the flask or dish and dry the residual fat in the oven
(4.1.4) to constant weight.

4.3.6 Completely extract the fat from the flask or dish by repeated washings with light

petroleum (4.2.4), allowing any sediment to settle before each decantation. Dry the flask or dish
in the oven (4.1.4). Cool the flask or dish and weigh.

4.3.7 Blank. Make a blank determination, using the same quantity of reagents and distilled
water in place of the milk. If the blank exceeds 0.5 mg, the reagents should be checked and the
impure reagents should be purified or replaced.

4.4 Calculation

(X
2

- - B)
Fat, % w/w = x 100

x

where,

B is the weight (g) of residue obtained from blank determination;

X is the weight (g) of sample;

is the weight (g) of flask or dish after the extraction of fat;

is the weight (g) of flask or dish containing fat.
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Figure 1. Mojonnier fat extraction flask
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5. DETERMINATION OF NON-FAT MILK SOLIDS

5.1 Principle of method

5.1.1 The moisture is evaporated in a drying oven and the total milk solids content is
determined, fat content (as determined in clause 4) is subtracted therefrom to give the non-fat
milk solids content.

5.2 Apparatus

5.2.1 Analytical balance, with an accuracy of 0.1 mg.

5.2.1 Drying oven, controlled at 102 ± 2°C.

5.2.3 Steam bath

5.2.4 Dishes, light porcelain or metal with close fitting lids, about 90 mm diameter and about

30 mm deep.

5.2.5 Desiccator, containing a suitable drying agent, for example silica gel containing an
indicator.

5.3 Procedure

5.3.1 Determine fat content in milk as specified in clause 4, and express the result as specified
under 4.4.

5.3.2 Heat an uncovered empty dish and lid (5.2.4) in the oven (5.2.2) for 1 h. Allow the dish
with lid on to cool in a desiccator (5.2.5) to room temperature and weigh to the nearest 0.1 mg.

5.3.3 Pipette 3 ml to 4 ml of the milk into the dish, cover with the lid and weigh to the
nearest 0.1 mg.

5,3.4 Place the dish uncovered on a steam bath (5.2.3). To promote uniform drying, ensure
that the base of the dish is horizontal. After about 30 mm, the film of milk solids should appear
dry and cracked.

5.3.5 Remove the dish, wipe the outside free of any moisture and dry in the oven (5.2.2) at
102 ± 2°C for 2 1/2 h, placing the lid beside the dish during drying.

5.3.6 Allow the dish to cool covered in a desiccator (5.2.5) to room temperature and weigh to
the nearest 0.1 iñg.

5.3.7 Repeat 5.3.5 and 5.3.6 for heating periods of I h until loss in weight between successive
weighings does not exceed 0.5 mg. The weight of the non-fat milk solids is the difference
between the weight under 5.3.1 and this final weight.
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5.4 Calculation

(M
1

-M
2

)
Dry test portion, % w/w = x 100

S

(M
1

- M
2

) x 100
Non-fat milk solids, % w/w = ________________ - F

S

where,

M
1

is the weight (g) of dish with lid and sample after stage 5.3.7;

M
2

is the weight (g) of dish with lid after stage 5.3.2;

F is the fat content of the sample (% w/w) as under stage 5.3.1;

S is the weight (g) of sample.

6. COLIFORM ORGANISMS

6.1 Apparatus

6.1.1 Inoculation vessels, test—tubes (180 mm x 18 mm) or universal bottles each provided with

a Durham tube (75 mm x 10 mm or 6 mm x 30 mm if universal bottles are used).

6.1.2 Sterile pipettes

6.1.3 Autoclave, controlled at 121 ± 1°C (1 Atm).

6.1.4 pH-meter

6.1.5 Test—tubes/Universal bottles

6.1.6 Incubator, controlled at 37 ± 1°C.

6.1.7 Inoculation needles

6.1.8 Sterile petri dishes with covers. (100 mm x 15 mm)

6.1.9 Cotton wool

6.1.10 Flasks

6.2 Reagents

6.2.1 Violet red bile agar (or alternatively ingredients thereof, yeast extract, peptone, sodium

chloride, bile salts, lactose, neutral red, crystal violet and agar).

6.2.2 2 % brilliant green lactose bile broth (or alternatively ingredients thereof, peptone,

lactose, ox bile and brilliant green).
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6.2.3 Eosin methylene blue agar (levine) (or alternatively ingredients thereof, peptone, lactose,
dipotassium hydrogen phosphate, agar, eosin Y and methylene blue).

6.2.4 Nutrient agar slant (or alternatively ingredients thereof, beef extract, peptone and agar).

6.2.5 Lactose broth (or alternatively ingredients thereof, beef extract, peptone and lactose).

6.2.6 Distilled water

6.2.7 Dilution fluid. 0.1 % peptone water.

6.3 Preparation of culture media

6.3.1 Violet red bile agar. Dissolve the dehydrated complete medium (violet red bile agar) in

one litre distilled water (6.2.6). Alternatively, dissolve yeast extract (3.0 g), peptone (7.0 g),
sodium chloride (5.0 g), bile salts (1.5 g), lactose (10.0 g), neutral red (0.03 g), crystal violet
(0.002 g) and agar (15.0 g) in one litre distilled water. Adjust* the pH to between 7.0 and 7.4.
Heat the medium with agitation and boil for 2 mm. Do not sterilize.

6.3.2 2 % brilliant green lactose bile broth. Dissolve the dehydrated complete medium (2 %
brilliant green lactose bile broth) in one litre distilled water (6.2.6). Alternatively, dissolve
peptone (10.0 g) and lactose (10.0 g) in 500 ml distilled water. Add the ox bile (20.0 g) dissolved
in 200 ml water. Mix and make up to 950 ml with distilled water. Adjust* the pH to 7.4. Add
13.3 ml of 0.1 % aqueous solution of brilliant green and add distilled water to make up the total
volume to one litre. Dispense the medium in 10 ml portions to test tubes or universal bottles

(6.1.1) containing inverted Durham tubes. Close the tubes with cotton wool (6.1.9). Sterilize the
medium for 15 mm at 121 ± 1°C in an autoclave (6.1.3).

6.3.3 Eosin methylene blue agar. Dissolve the dehydrated complete medium (eosin methylene
blue agar) in one litre distilled water (6.2.6). Alternatively, dissolve peptone (10.0 g), lactose
(10.0 g), dipotassium hydrogen phosphate (2.0 g) and agar (15.0 g) in one litre distilled water.
Adjust* the pH to between 7.1 and 7.2. Dispense the medium in 100 ml portions to the flasks
(6.1.10). Sterilize for 15 mm at 121 ± 1°C in an autoclave (6.1.3). Before use, melt the medium
and to each 100 ml portion add 2.0 ml of aqueous 2 % eosin Y solution and 4.3 ml of 0.15 %
aqueous methylene blue solution. Sterilize for 15 mm at 121 ± 1°C in an autoclave (6.1.3). Cool to
45°C and shake to oxidize the methylene blue.

Melt the medium in flowing steam or boiling water. Gently swirl contents of flasks to distribute
flocculant precipitate and dispense 15 ml to 20 ml of the medium into sterile petri dishes (6.1.8).
Set cover aside so as to leave about 1/3 of plate exposed for escape of moisture vapour and to dry
surface of agar after solidification in a laminar air flow chamber.

Alternatively, drying of plates, after the agar has solidified, can be done by removing the cover
and inverting the plate over the cover and keeping in an incubator (6.1.6). Plates should be used
at once, but may be stored for a short period inverted in a refrigerator. When stored, check for
contamination before use.

*pH of media may be adjusted by using sodium hydroxide, hydrochloric acid, lactic acid or tartaric acid.
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6.3.4 Nutrient agar slant. Dissolve the dehydrated complete medium (nutrient agar) in one
litre distilled water (6.2.6). Alternatively, dissolve beef extract (3.0 g), peptone (5.0 g) and agar
(15.0 g) in one litre distilled water. Adjust* the pH to 7.0. Dispense the medium in 10 ml portions
in test-tubes (6.1.5). Sterilize the medium for 20 mm at 121 ± 1°C in an autoclave (6.1.3). Allow
to set in a slope position.

6.3.5 Lactose broth. Dissolve the dehydrated complete medium (lactose broth) in one litre
distilled water (6.2.6). Alternatively, dissolve beef extract (3.0 g), peptone (5.0 g) and lactose
(5.0 g) in one litre distilled water. Adjust * the pH to 6.8. Dispense the medium in 10 ml portions
in test-tubes or universal bottles (6.1.1) containing inverted Durham tubes. Make sure no air is
trapped in the Durham tubes. Close the tubes with cotton wool (6.1.9). Sterilize the medium for
15 mm at 121 ± 1°C in an autoclave (6.1.3).

6.3.6 Dilution fluid. Dissolve peptone (1.0 g) and sodium chloride (8.5 g) in one litre distilled
water (6.2.6). Adjust* the pH so that after sterilization it is 7.0 ± 0.1 at 25°C. Transfer part of the

dilution fluid, in quantities of 100 ml to 300 ml, to flasks (6.1.10) or screw-cap bottles whose
capacity is approximately twice the volume dispensed. Transfer the remainder of the fluid to
tubes (6.1.5), or to small flasks (6.1.10) or small screw cap bottles, so that after sterilization each

contains 9.0 ml. Sterilize the dilution fluid for 15 mm at 121 ± 1°C in an autoclave (6.1.3).

6.4 Coliform test with a solid medium

6.4.1 Transfer 1 ml of milk sample or decimal dilution thereof into sterile petri dishes (6.1.8).
Add to each plate 10 ml to 15 ml of violet red bile agar (6.3.1) tempered to between 44 and 46°C.
Pour an agar control for each flask of medium used.

6.4.2 Mix contents of plates thoroughly by tilting and rotating each dish. Allow the mixture to
solidify (5 mm to 10 mm) on a level surface, then distribute on additional 3 ml to 4 ml of the
medium (6.3.1) as an overlay, completely covering the surface of the solidified medium to

inhibit surface colony formation. Invert and incubate plates for 24 ± 2 h at 37 ± 1°C in an
incubator (6.1.6). Dark red colonies measuring 0.5 mm or more in diameter on uncrowded plates
are counted and results are recorded as in 6.7.

NOTE. On crowded plates, coliform colonies may show a typical characteristic and may measure less than 0.5 mm in
diameter: furthermore, strains of some noncoliforms and yeasts may produce colonies comparable in colour and size to
colonies of coliforms on crowded plates. In such instances it is necessary to pick representative colonies and confirm the
presence of lactose fermenters (6.5) or to subject them to the completed test (6.6) or both. Results from plates having
excessive numbers of colonies may be unreliable, particularly from samples containing substantial numbers of organisms able
to grow at refrigeration temperatures. Avoid crowded plates, if possible, by plating a sufficient number of dilutions with
selected volumes of samples.

6.5 Confirmed test from a solid medium

If additional information is needed to confirm a positive presumptive test from violet red bile
agar (6.3.1) proceed as follows:

6.5.1 Transfer typical and/or a typical colonies to 2 % brilliant green lactose bile broth
fermentation tubes (6.3.2) and incubate for 48 h at 37 ± 1°C. Gas production indicates a positive
confirmed test. Failure to show gas production within 48 h excludes members of the coliform
group.

*pH of media may be adjusted by using sodium hydroxide, hydrochloric acid, lactic acid or tartaric acid.
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6.5.2 If growth on a solid medium is without clearly isolated typical colonies, streak sample
material on the surface of solidified violet red bile agar plates for isolation. Incubate for 24 h at

37 ± 1°C in an incubator (6.1.6).

6.5.3 Transfer the isolated growth to 2 % brilliant green lactose bile broth fermentation tubes

(6.3.2). Incubate tubes until gas appears, but no longer than 48 h.

6.5.4 Proceed with the completed test of positive tubes as in 6.6.

6.6 Completed test from a liquid medium

When additional information is needed following a positive test from 6.5 proceed as follows.

6.6.1 Streak an eosin methylene blue agar plate (6.3.3) with a trace of the liquid culture (6.5.1
or 6.5.3) so that discrete colonies are obtained after the plate has been incubated for 24 h at 37 ±
1°C.

6.6.2 From 6.6.1, inoculate a nutrient agar slant (6.3.4) and a lactose fermentation tube (6.3.5)
from one typical colony or, if only a typical colonies are present from two or more colonies that
most closely conform to coliform-like colonies. Incubate the slant(s) and the lactose broth tube(s)
for 48 h at 37 ± 1°C in an incubator (6.1.6). Gas formation in lactose broth and presence of gram
negative, nonspore forming, rod-shaped bacteria from the slant constitute a positive completed
test.

6.7 Counting and interpretation of results

6.7.1 If no coliforms appear on plate(s), report “less than n per ml” (Or per), substituting for
“n” the number that would be reported if only 1 coliform colony had been secured from the total
volume plated. For example, if 2 ml of undiluted milk have been plated, report results as
“Coliform count less than 0.5 per ml”.

6.7.2 When less than 15 coliform colonies develop on a plate(s) from a diluted and/or

undiluted sample(s), record the results as observed. Keep in mind, however, that precision
decreases as the number of colonies per plate decreases. When less than 15 coliform colonies
routinely develop on plate(s) from diluted samples, lower dilutions should be plated.

6.7.3 Preferably record results from only those plates that contain between 15 and 150
coliform colonies per plate. If plates from two consecutive decimal dilutions yield colony counts

of 15 to 150, compute the counts for each dilution by multiplying the number of colonies per
plate by the dilution used and report the arithmetical average as coliform count per ml or per
gramme, unless the higher computed count is greater than twice the lower count, in which case

report the lower computed count. Use only two significant figures followed by zeros.

7. PHOSPHATASE TEST

7.1 Method 1

7.1.1 Apparatus

7.1.1.1 A Lovibond ‘all purpose’ comparator, complete with stand for work in reflecting light, a

Lovibond comparator disc A.P.T.W. or A.P.T.W. 7 and two fused glass cells, 25 mm depth.
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7.1.1.2 Water-bath or incubator, controlled at 37.5 ± 0.5°C.

7.1.1.3 Sterile pipettes, 1.0 ml and 5.0 ml.

7.1.1.4 Sterile volumetric flask, 1 litre.

7.1.1.5 Sterile measuring cylinder, 100 ml.

7.1.1.6 Sterile test—tubes, (160 mm x 20 mm) with rubber stoppers to fit.

7.1.1.7 Analytical balance, with an accuracy of 0.1 mg.

7.1.2 Reagents

7.1.2.1 Buffer solution. Dissolve 3.5 g of anhydrous sodium carbonate and 1.5 g of sodium

bicarbonate in distilled water and make up to one litre.

7.1.2.2 Substrate. Disodium p-nitrophenyl phosphate. Keep the solid substance in a refrigerator.

7.1.2.3 Buffer substrate solution. Weigh accurately 0.15 g of the substrate and transfer into a 100
ml measuring cylinder (7.1.5) and make up to 100 ml with the buffer solution (7.2.1). Store in a
refrigerator and protect from light. The solution should not be used for more than one week. The
solution shall be such that a reading of 10 or less is obtained on the Lovibond A.P.T.W. or
A.P.T.W. 7 comparator disc when viewed in transmitted light through a 25 mm cell in the ‘all
purpose’ comparator (7.1.1) using distilled water for comparison.

7.1.3 Procedure

7.1.3.1 Pipette 5 ml of the freshly prepared buffer substrate solution (7.2.3) into a test-tube
(7.1.6), stopper and bring to a temperature of 37.5 ± 0.5°C (7.1.2).

7.1.3.2 Transfer 1 ml of milk sample into thetest-tube (7.3.1), stopper and mix well by shaking.

7.1.3.3 Prepare a control by repeating 7.3.1 and 7.3.2 but using a 1 ml sample of boiled milk.

7.1.3.4 Place the two test-tubes in the water-bath (7.1.2). Incubate for 2 h at 37.5 ± 0.5°C.

7.1.3.5 After incubation remove the tubes from the water-bath (7.1.2) and mix the contents of
each tube by shaking.

7.1.3.6 Read in a comparator (7.1.1) placing blank on the left hand ramp of the stand and the
test sample on the right, and revolving the disc until the test sample is matched.

7.1.4 Interpretation and expression of results

7.1.4.1 The test shall be deemed to be satisfied by milk which gives a reading of 10 ug or less
of p-nitrophenol/ml of milk.

7.2 Method 2 (Alternative method)

7.2.1 This test provides a means of determining if a sample of milk or cream has been

properly pasteurized. The method described herein is one of the Scharer methods.
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7.2.2 Apparatus

7.2.2.1 Phax-Kit for the Scharer phosphates test. This kit contains all the necessary equipment,
except the water—bath. The test—tubes are calibrated for the top of the meniscus (see fig. 2).

7.2.2.2 Portable water-bath, controlled at 36.7°C.

7.2.3 Reagents

7.2.3.1 Neutral n-butyl alcohol. Test by shaking the alcohol with an equal amount of distilled
water. Allow the water to separate from the alcohol and test the water layer with bromothymol

blue. Neutral alcohol will give a blue or green colour.

7.2.3.2 BQC solution. Prepare by dissolving one BQC (yellow) tablet (commercially called Indo-
Phax tablet which contains 2, 6 - dibromoquinonechloroimide) in 5 ml of 95 % ethyl or methyl
alcohol. Do not use denatured alcohol.

When solution is complete, transfer to the clean dropping bottle. Prepare fresh solution as needed.
Discard any in which discoloration has started. The medicine dropper and bottle must be cleaned
with methyl or ethyl alcohol.

7.2.3.3 Buffered substrate. Prepare by placing one buffered substrate (white) tablet in the

special resistant glass bottle and adding distilled water to the 50 ml mark. After the tablet has
softened, crush with the stirring rod and shake until the tablet is dissolved. As supplied
commercially, these tablets may develop appreciable amounts of phenol when subjected to certain
storage conditions. When possible, they should be kept under refrigeration. If necessary, the
substrate may be purified as follows:

Dissolve one tablet in 5 ml of distilled water. Add two drops of BQC solution and shake well.
Allow five minutes for colour development. Then add 2 ml of the butyl alcohol and shake
vigorously. When the alcohol layei separates completely, remove it with a medicine dropper and
discard. Dilute the remainder of the substrate solution to 50 ml with distilled water.

Known also as Scharer phosphatase test and Scharer
Pasteurization test set, phosphomonoesterase test. It provides a means of
Phax—Kit
Scharer controlling efficiency of pasteurization. AOAC and APHA-

approved. Method determines whether cream, milk or other

dairy products are fully pasteurized. The Phax-Kit includes
removable metal rack; 10 graduated tubes etched for

marking with pencil; rubber stoppers; dropping bottle; 50
ml graduated bottle; droppers; rubber nipples; one set of
two liquid standards for the butyl alcohol technique
indicating 2 and 5 units; empty bottle for butyl alcohol and
sufficient Phos-~Phaxand Indo-Phax tablets for 200 tests.
91/2” x 51/2” x 11/2”. With directions.

Figure 2. Pasteurization test set, Phax—Kit, Scharer

7.2.4 Procedure

NOTE. In addition to all the routine precautions pertaining to sampling, make sure that none of the equipment used is or
may have been contaminated with raw milk or cream. Samples should be held under refrigeration in non-absorbent, air-tight
containers. Do not freeze.
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All equipment and apparatus which the samples may contact during the test must be free of
traces of phosphatase, phenol, or other interfering material. Do not use disinfectant or germicidal
soaps. Soak the apparatus for at least 10 mm prior to use in hot water. Do not use plastic caps for
closures.

7.2.4.1 Fill a calibrated test—tube (11.2.1) to the 5 ml mark with the buffered substrate solution
(11.3.3).

7.2.4.2 Add 0.5 ml of the milk sample. Stopper the test-tube and mix by inverting the tube

several time~.

7.2.4.3 Incubate the test-tube in the water-bath (11.2.2) for 10 mm at 36.7°C.

7.2.4.4 After incubation, remove the test-tube from the bath, add six drops of BQC solution
(11.3.2) and immediately mix well.

7.2.4.5 Allow to stand for five minutes and then compare with the opaque colour standard.
Properly pasteurized milk will be grey or brown; cream will be grey or white, whereas
improperly pasteurized product is indicated by blue colour.

7.2.4.6 Add 2 ml of n—.butyl alcohol (11.3.1) into the test-tube. Stopper and invert the test-tube
slowly for at least ten times and then stand it in an upright position for separation of the alcohol.
Too violent mixing will cause an emulsion. Blue or green colour in the alcohol layer indicates

faulty pasteurization.

7.2.4~7 Control tests should be run concurrently on samples of boiled milk containing
about 10 % raw milk.

8. METHYLENE BLUE (REDTJCTASE) TEST

8.1 Apparatus

8.1.1 Water-bath, controlled at 37.5 ± 0.5°C

8.1.2 Sterile test-tubes, (150 mm x 16 mm) graduated at 10 ml and provided with stei~i1e
rubber stoppers.

8.1.3 Sterile pipettes, 1.0 ml plugged with cotton wool at the upper end.

8.1.4 Analytical balance, with an accuracy of 0.1 mg.

8.1.5 Volumetric flask, 800 ml.

8.1.6 Boiling water-bath

8.2 Reagents

8.2.1 Methylene blue solution of such a concentration that when 1 ml therefrom is added to 10
ml of the milk, it gives a final concentration of methylene blue of approximately 1/300,000. It is
prepared by either of the following alternative methods.
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8.2.1.1 Methylene blue solution prepared from powdered methylene blue. Dissolve under aseptic
conditions 0.1 g of powdered methylene blue (thionine tetra-methyl chloride) in 270 ml cold,
sterile, and glass—distilled water. Store in a stoppered sterile flask in a cool dark place. Dilute 1
part of stock solution to 9 parts of cold, sterile and glass—distilled water in a sterile glass
container. Prepare the volume of diluted solution fresh for each day’s work.

8.2.1.2 Methylene blue solution prepared from tablets. Dissolve in a suitable flask (8.1.5) and
under aseptic conditions one tablet of methylene blue thiocyanate in 200 ml cold, sterile and
glass-distilled water. Dilute to 800 ml and store in a cool, and dark place. Both stock solutions
8.2.1.1 and 8.2.1.2 should not be used if they are more than one month old, or if’they had been
exposed to sunlight.

8.3 Procedure

8.3.1 Remove the milk sample from the insulated container and keep at atmospheric shade

temperature for exactly 1 h.

8.3.2 Mix thoroughly by inverting and shaking and dispense into three test-tubes (8.1.2) up to
the 10 ml mark each in such a manner that one side of the interior of the test-tube is not wetted
with milk. Label the test—tubes ‘Test’ ‘Control A’ and ‘Control B’.

NOTE. Where a number of methylene blue tests are performed simultaneously, the two ‘controls’ suffice for all tests within a
batch.

8.3.3 Hold ‘Control A’ for 5 mm in boiling water-bath (8.1.6).

8.3.4 Using a graduated pipette (8.1.3), add 1.0 ml of the methylene blue solution (8.2.1) to
each of the tubes labelled ‘Test’ and ‘Control A’. Without letting the pipette come into contact
with the milk in the tube or with the wetted side of the interior of the tube.

8.3.5 Close each tube with a rubber stopper.

8.3.6 Mix the milk and the methylene blue by inverting the tubes twice so that the whole

column of contained air rises above the level of the milk.

8.3.7 Transfer the three tubes to the water-bath (8.1.1), the temperature of which has been
adjusted to 37.5 ± 0.5°C. Maintain the water at this temperature and ensure that the level of the
water remains above the height of the milk in the tubes.

8.3.8 Close the lid and note the time.

8.3.9 At half-hourly intervals inspect the test sample, comparing it with the two control tubes

against a white background.

8.4 Interpretation and expression of results

8.4.1 Report the time recorded for the test sample to be decolourized.

8.4.2 The dye shall be regarded as decolourized when the whole column of milk is completely

decolourized or is decolourized up to within 5 mm of the surface. A trace of colour at the bottom
of the tube may be ignored provided that it does not extend upwards for more than 5 mm.
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9. TOTAL COLONY COUNT

9.1 Apparatus

9.1.1 Sterile petri dishes with covers. (100 mm x 15 mm).

9.1.2 Sterile dilution bottles, 200 ml.

9.1.3 Sterile pipettes, 1 ml, 9 ml and 10 ml.

9.1.4 Water-bath, controlled at 45 ± 1°C.

9.1.5 Autoclave, at 121 ± 1°C. (1 Atm).

9.1.6 Incubator, controlled at 37 ± 1°C.

9.1.7 pH-meter

9.2 Reagents

9.2.1 Dilution water. Quarter strength Ringer’s solution pH 7.0.

9.2.2 Plate count agar

Tryptone 5.0 g
Yeast extract 2.5 g
Dextrose 1.0 g
Agar 15.Og
Water 1000.0 ml

Add the above nutrients (23.5 g) to 1 litre of distilled water and soak for 15 mm. Dissolve quickly
by free-steaming in an autoclave (9.1.5) for 30 mm and adjust pH at room temperature to pH 7.4

using a pH meter (9.1.7). Mix and distribute into final containers. Sterilize by autoclaving for 15
mm at I Atm. (121 ± 1°C).

9.3 Procedure

9.3.1 Incubate the milk sample in its container at 37 ± 1°C for 24 h.

9.3.2 Mix the sample thoroughly and open the container aseptically.

9.3.3 Transfer aseptically 10 ml of the sample by means of a sterile pipette (9.1.3) into a
dilution bottle (9.1.2) containing 90 ml of quarter-strength Ringer’s solution (9.2.1). This
constitutes the 1/10 dilution.

9.3.4 Mix the dilution thoroughly and transfer aseptically 1 ml of the 1/10 dilution into each
of the 3 sterile petri dishes (9.1.1).

9.3.5 Pour into each dish 15 ml of the melted plate count agar (9.2.2) (kept at 43°C to 45 °C)
and mix by rotating and tilting the dish without splashing over the edge.

9.3.5 Allow the agar to set and incubate the plates at 37 ± 1°C for 48 h.
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9.4 Counting and interpretation of results

9.4.1 Count the colonies (between 30 and 300 per plate) with the aid of magnification under
uniform and properly controlled illumination and calculate the results according to recognised
methods, e.g. American Public Health Association (APHA).

10. DETERMINATION OF pH

10.1 Apparatus

10.1.1 pH—meter.

10.1.2 Beaker, 50 ml

10.1.3 Wash bottle

10.1.4 Water-bath, controlled at 25 ±1°C;

10.1.5 Incubator, controlled at 55 ± 1°C.

10.2 Reagents

10.2.1 Buffer tablet, pH 7.0. Prepare the buffer solution in accordance with the manufacturer’s

instructions.

10.3 Procedure

10.3.1 Keep a control sample of milk at 4°C.

10.3.2 Incubate a test sample of milk at 55 ± 1°C for 5 days.

10.3.3 After 5 days incubation, bring the control and test samples to 25 °C in a water-bath

(10.1.4).

10.3.4 If any physical alteration of. the contents is observed (coagulation with or without
exudation, grittiness, flocculation, formation of bubbles or scum, peptonisation or proteolysis the
sample is non-sterile). If there is no physical alteration proceed as follows.

10.3.5 Calibrate the pH meter (10.1.1) to the pH of the buffer solution (10.2.1) at 25°C. Rinse
the electrodes with jets of distilled water from the wash bottle (10.1.3).

10.3.6 Determine the pH values of the control and test samples at 25°C.

10.4 Interpretation of results

10.4.1 If the pH value of the test sample is lower than the control sample by 0.2, the test

sample is considered non-sterile.
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