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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
ISO technical committees. Each 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, governmental
and non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely with the
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Foreword

IDF (the International Dairy Federation) is a non-profit organization representing the dairy sector worldwide.
IDF membership comprises National Committees in every member country as well as regional dairy
associations having signed a formal agreement on cooperation with IDF. All members of IDF have the right to
be represented on the IDF Standing Committees carrying out the technical work. IDF collaborates with ISO in
the development of standard methods of analysis and sampling for milk and milk products.
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Milk — Determination of fat content — Gerber butyrometers

1 Scope

This |
determ
specifi

Recon
determ

2 N

The fg
referer
docum

ISO 24

3 Ty

ternational Standard specifies the characteristics of seven types of butyrometer.fi
ination of the fat content of whole milk, partly skimmed milk and skimmed milk by-the™(
bd in ISO 2446.

mended stoppers for the butyrometers are described in Annex A and anrecommend
ining the scale errors of the butyrometers is described in Annex B.

prmative references

llowing referenced documents are indispensable for the“application of this docume
ent (including any amendments) applies.

46, Milk — Determination of fat content (Routine method)

ypes of butyrometer

por use in the
Serber method

ed method of

nt. For dated

ces, only the edition cited applies. For undated references, the latest edition of the referenced

0,02 %:; this is

05 %; this is a
ed milk;

rs suitable for

Sevenl|types of butyrometer are specified; as follows:
a) a butyrometer with a scale range.of 0 % to 0,5 % fat, the smallest scale division of which is
a [double-quantity” butyrometer)suitable for skimmed milk;
b) a butyrometer with a scale/range of 0 % to 4 % fat, the smallest scale division of which is O
“precision” butyrometer-suitable for whole milk of standardized fat content and partly skimm
c) bytyrometers with:scale ranges of 0 % to 5 %, 0 % to 6 %, 0 % to 7 % and 0 % to 8 % faf, respectively,
the smallest Seale divisions of which are 0,1 %; these are “general-purpose” butyrometg
whole milks
d) a putyrometer with a scale range of 0 % to 10 % fat, the smallest scale division of which i

Sy

5 0,2 %; this is

itable for whole milk of high fat content, for example sheep's milk.

NOTE 1

yet described in 1ISO 2446.

NOTE 2  For the meaning of “% fat” in relation to scale range, see ISO 2446.

© ISO and IDF 2008 — All rights reserved
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4 Constru

4.1 Materia

ction

The butyrometers shall be made of clear glass which is as free as possible from visible defects. The stress in
the glass shall be reduced by annealing to minimize the possibility of fracture by thermal or mechanical shock.

The glass shal

| be resistant to the reagents used in the Gerber method (see 1ISO 2446).

4.2 Shape and dimensions

The shape and dimensions of the butyrometers shall be as shown in Figures 1, 2, 3 and 4; the 0 % to 5 %,

0% to 7% afd U % 1o 8 % butyrometers shall have the same shape and dimensions as the U %

butyrometer s

The internal sy
fat is prevente

The outer surf
be smooth, pa

The minimum
sufficiently rob

4.3 Neck

Two types of N

a) Plain-nech
Figures 1
b) Corrugate
a spiral pr
internal di
4.4 Largel

The capacity
between levels
butyrometer.

own in Figure 3.

i from entering the graduated tube.
hce of the butyrometers shall be symmetrical about the axis and changes-in cross-sectig

rticularly the transition from the large bulb to the graduated tube.

ust for the usage to which they are normally subjected.

eck are permitted:

, strengthened at the outer end by an outside rim not exceeding 2,5 mm in thickneg
and 3);

d neck, with the corrugations at right-angles to the axis of the butyrometer and not in the

oducing a screw thread (see Figures 2 and 4). The number of corrugations is not specifig
ameter of a corrugated neck shall be measured at the crests of the corrugations.

pulb (see also Clause 6)

to 6 %

rface of the butyrometers shall be smooth and free from any defects so that, incuse; nong¢ of the

n shall

wall thickness at any point shall be 0,9 mm in order to ensdre that the butyrometgrs are

s (see

form of
d. The

4.5 Graduated tube

The graduated

bf the large bulb, measured between the end of the neck and the 0 % graduation line (i.e.
A and B in Figures 1, 2, 3 and 4), shall be in accordance with Table 1 for the different types of
Table’1 — Capacity of large bulb according to type of butyrometer
Scale range Capacity of large bulb
Yofat it

0to 0,5 43,5+0,5

Oto4 21,7+0,3

0to5,6,7o0r8 21,5+04

0to 10 21,0+£04

tube shall be of the flat-bore type shown in cross-section in Figures 1, 2, 3 and 4.

© IS0 and IDF 2008 — Al rights reserved
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4.6 Small bulb (see also Clause 6)

The capacity of the small bulb, measured between the top graduation line and the inside of the end of the bulb
(i.e. between levels C and D in Figures 1, 2, 3 and 4), shall be at least 1,5 ml for all the butyrometers.

The small bulb shall be slightly tapered as shown in Figures 1, 2, 3 and 4, and the inside of the bulb shall be
so shaped that liquid can flow freely between the bulb and the graduated tube.

A small patch of matt surface, on which a temporary identification mark can be written, shall be provided on
the small bulb.

5 Scale and graduations

5.1 Length of scale

The lepgth of the scale between the extreme graduation lines (i.e. between levels'B and C in Figures 1, 2, 3
and 4)|shall be as follows:

a) 0 % to 0,5 % butyrometer: not less than 17,5 mm;
b) allother butyrometers: not less than 65 mm.

It is recommended that scale lengths are as large as possible, consistent with the other|constructional
requirgments, for ease of reading the scales.

5.2 Position of scale
The position of the scale on the flat-bore tubecshall be such that the scale is approximately central with

respect to the length of the tube and that the tube is internally uniform in cross-section for|at least 3 mm
beyond each end of the scale.

5.3 Basis of scale (see also Clause 6)
The bdsis of the scale shall be ds follows:

a) forthe 0 % to 0,5 % butyrometer, the capacity of the flat-bore tube between the 0 % and 0,% % graduation
lines shall be 0,125(m;

b) for all other butyrometers, the capacity of the flat-bore tube between any two graduation lines covering a
rahge of 1 % shall be 0,125 ml.

5.4 Graduation lines

The graduation lines shall be fine, clean and permanent, and of a uniform thickness which is not less than
0,1 mm and not more than 0,2 mm. The lines shall lie in planes perpendicular to the longitudinal axis of the
flat-bore tube, with no evident irregularity in their spacing. The mid-points of the lines shall be coincident with
the longitudinal axis.

Short graduation lines shall be at least 2 mm in length for the 0 % to 0,5 % and 0 % to 4 % butyrometers, and
at least 3 mm in length for all other butyrometers. Graduation lines of intermediate length shall project equally
to the left and right for a distance of at least 1 mm beyond the short graduation lines. Full-length graduation
lines shall extend completely across the flat portion of the front of the flat-bore tube.

© ISO and IDF 2008 — All rights reserved 3
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5.5 Gradua

tion scheme

The graduation scheme shall be as follows:

a) for the 0 % to 0,5 % butyrometer: the graduation lines shall indicate 0,02 % intervals, those indicating

0,1 % inte

rvals being full length and numbered and the remainder being short (see Figure 1);

b) for the 0 % to 4 % butyrometer: the graduation lines shall indicate 0,05 % intervals, those indicating 1 %
intervals being full length and numbered, those indicating 0,5 % intervals being full length, those
indicating 0,1 % intervals being of intermediate length and the remainder being short (see Figure 2);

c) forthe 0% to 5%, 0% to 6%, 0% to 7% and 0 % to 8 % butyrometers: the graduation lines shall

indicate 0
0,5 % int¢

d) for the 0
intervals 4

5.6 Gradus

The graduation numbers shall be permanent and clearly legible, and each shall be“located immediately

the graduation
butyrometer is

The percentag

graduation number (see Figures 1, 2, 3, and 4).

5.7 Scalece
The scale errog

a) forthe 09
the total s

b) for all other butyrometers: the error in each of at least three approximately equal and consecutive p

of the sca
a value eq

NOTE For
less than + 0,01

6 Reference temperature

1 % intervals, those indicating 1 % intervals being full length and numbered, those ing
rvals being of intermediate length and the remainder being short (see Figure 3);

o 1o 10 % butyrometer: the graduation lines shall indicate 0,2 % intervals, thosg,indicati
eing full length and numbered and the remainder being short (see Figure 4);

tion numbers and percentage symbol
line to which it refers, to the right of the longitudinal axis of the scale and upright wH
placed vertically with the small bulb uppermost (see Figures\d, 2, 3 and 4).

e symbol (%) shall be permanent, clearly legible and-located to the left of the upp|

rror tolerances (see also Clause 6)

I tolerances shall be as follows:

cale shall not exceed a value equivalent to plus or minus half the smallest scale division;

e which in total cover most/of the scale, and the algebraic sum of these errors, shall not
uivalent to plus or minus half the smallest scale division.

certain special purp0ses, described in ISO 2446, butyrometers having scale errors, as defined a
% are required:

icating

g 1%

above
en the

ermost

o to 0,5 % butyrometer: the error in a single portion of the scale covering at least four-fifths of

ortions
exceed

bove, of

The referencel

temperature in relation to the requirements for capacity specified in 44 _4 6 and 5 3

and in

relation to the requirements specified in 5.7, is 20 °C.

7 Inscript

ions

The following inscriptions shall be permanently and legibly inscribed on the large bulb of the butyrometer:

a) forthe 0 % to 0,5 % butyrometer:

1) “Skimmed milk”,

2) “Double-quantity”,

© ISO and IDF 2008 — All rights

reserved
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3) the reference number of this International Standard, i.e. ISO 488,
4) the maker's or vendor's name or mark;
b) for all other butyrometers:
1) “Milk”,
2) the reference number of this International Standard, i.e. ISO 488,

3) the maker's or vendor's name or mark.

In both cases, an identification number may be inscribed, if required.

© ISO and IDF 2008 — All rights reserved 5
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Dimensions in millimetres

<15 <715
| D
R 1 ]
2 /
c % b
TET S
E __L F02 _L X-X =
=Fol =3
| F0 B _@_ = =
A =
o] -~
N :::: 2 [Te)
4= ©
= Al
Y-Y Y F=1Y
E7) | =y
0 =
H =+
3 =
— B —+ 0
A
%)
N
<225
4 4—ry
<25
/ A A (—/j
H T
o ~———5 5-- o,
' Al A
j‘\s
<25 11,3 +0,3 11,3 £0,3
matt surface 3 graduated tube 5 neck
small bulb 4 large bulb 6 strengthening rim

Figure 1 — 0 % to 0,5 % butyrometer
with plain neck

Figure 2 — 0 % to 4 % butyrometer
with corrugated neck
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Dimensions in millimetres
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Figure 3 — 0 % to 6 % butyrometer Figure 4 — 0 % to 10 % butyrometer
with plain neck with corrugated neck
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Annex A
(informative)

Recommended stoppers

A.1 General

Various types
recommended
general guidar]

A.2 Types
The recomme

a) single-end
material h

b) the constr
until the w

c) lock stopd

of stopper can be used with the butyrometers specified in this International Standard.
in this annex are the types most commonly used. The shapes and dimensions given are
ce of manufacturers, but should be adhered to as closely as practicable.

pf stopper

nded types of stopper are shown in Figure A.1. The following points should be noted:

aving a hardness of 38 £ 5 IRHD (International Rubber Hardness Degrees);

uction of the double-ended stopper should be such that'it’can be screwed into the butyr
idest part is at least level with the rim of the neck;

ers and keys should be such that, in use, the position of a fat column in the graduated tu

butyrometer can be easily adjusted for readings to be taken.

A.3 Usage

The type of s

topper to be used is a matter for the personal preference of the user but the fo

suggestions afe made.

a) Whenas
b) When a lg
lock stopy

these stoy

¢) Although

mall number of butyrometers is to be used, any of the recommended stoppers is suitable.
rge number of butyrometers is to be used, lock stoppers may be found advantageous. Al
ers can be used with either plain-neck or corrugated-neck butyrometers, it is preferal
pers be used.with plain-neck butyrometers.

single-ended or double-ended stoppers can be used with either plain-neck or corrugate

Those
for the

ed and double-ended stoppers should be made from a suitable grade of rubber or plastics

bmeter

be of a

lowing

though
le that

d-neck

butyrome

ers;the double-ended stoppers may be found preferable with corrugated-neck butyromelrrs.

© ISO and IDF 2008 — All rights
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Dimensions in millimetres
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c) Examples of lock stoppers and keys
Key
1 rubber 3 metal disc 5 metal ring 7  ball of metal, glass or plastic
2 metal tube 4 metal rod 6 metal collar

Figure A.1 — Recommended stoppers
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Annex B
(informative)

Recommended method for the determination
of scale errors of butyrometers

B.1 General

Various methpds can be used to check whether the scale errors of a butyrometer comply)wjth the
requirements gpecified in 5.7. In one method, known volumes of mercury are added to the butyrometer by
means of a special automatic pipette (Reference [1]) and the scale errors are the differences betwgen the
expected and fhe observed changes in the scale readings. However, the method recommended in this| annex
has the advantage that the error in as many scale portions as desired can be determined without gpecial
apparatus.

B.2 Apparatus and materials
B.2.1 Thermometer, maximum error 1 °C.
B.2.2 Clamp and stand, for holding a butyrometer in a vertical position with the neck uppermost.

B.2.3 Magnifying device, for taking butyrometer scale readings without errors caused by parallax.

B.2.4 Mercyry, of recognized analytical grade.

B.3 Procedure

B.3.1 Safety precautions
Since the test method involves_the use of mercury, which is a toxic substance, it is essentjal that

adequate prgcautions are taken to avoid contact with the skin, to contain any spillage and, in
particular, to prevent inhalation of mercury vapour.

B.3.2 General test requirements

B.3.2.1 The procedure shall be carried out under conditions such that the ambient temperature ig in the
range 10 °C tg 35)°C and does not change by more than + 2 °C.

B.3.2.2 The mercury and the butyrometer to be tested shall be at ambient temperature before starting the
test.
B.3.2.3 The mercury, the empty butyrometer and the butyrometer when containing mercury shall be

handled in such a way as to prevent changes in the temperature of the mercury and the butyrometer.

B.3.2.4 Scale readings coincident with the top of the mercury meniscus shall be taken to the nearest
0,01 % with all the butyrometers except the 0 % to 10 % butyrometer, in which case the scale readings shall
be taken to the nearest 0,1 %.

B.3.2.5 For the 0 % to 0,5 % butyrometer, it is necessary only to determine the error in a single portion of
the scale covering at least four-fifths of the total scale (see 5.7), but with all other butyrometers it is necessary

10 © 1SO and IDF 2008 — Al rights reserved
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to determine the error in each of at least three approximately equal and consecutive portions of the scale
which in total cover most of the scale (see 5.7).

B.3.2.6 The reference temperature in relation to scale errors is 20 °C (see Clause 6).

B.3.3 Procedure for 0 % to 0,5 % butyrometers
B.3.3.1 Measure the temperature of the mercury (B.2.4) to the nearest 1 °C.

B.3.3.2 Carefully add some of the mercury to the clean and dry butyrometer, without trapping air, until the
mercury meniscus is slightly above the graduation line nearest the small bulb (C in Figure 1).

B.3.3.3 Tap the butyrometer to dislodge any small amount of air that may have beef-{frapped and to
obtain|a well-formed meniscus, clamp the butyrometer in a vertical position, and take.the|scale reading
coincident with the top of the mercury meniscus to the nearest 0,01 % using the magnifying dev|ce (B.2.3).

B.3.3.4 Weigh the butyrometer plus mercury to the nearest 0,1 mg.

B.3.3.5 Proceeding as described in B.3.3.2 to B.3.3.4 inclusive, add~more of the mercury to the
butyrometer until the mercury meniscus is slightly below the top graduationtline (B in Figure 1), [tap and clamp
the bufyrometer, take the scale reading, and weigh the butyrometer/plus mercury. The second portion of
mercury added shall cover at least four-fifths of the total scale.

B.3.3.(In Measure the temperature of the mercury (B.2.4) toithe nearest 1 °C and calculate the mean of
this temperature and the first (see B.3.3.1), rounding to the nearest even whole number when 0,5 occurs in
the first decimal place.

B.3.3.7 Calculate the scale error as shown in the following example.

Experimental data

Fifst scale reading (B.3.3.3): 0,48 % (a)
Mass of butyrometer plus mercury at first weighing (B.3.3.4): 52,376 6|g (b)
Se¢cond scale reading (B.3.3.5): 0,01 % (c)
Mass of butyrometer plus mercury at second weighing (B.3.3.5): 53,968 4|g (d)
Mean temperature.6f mercury (B.3.3.6): 23°C

Conversion facter for 23 °C (see Table B.1): 0,073 85y

Deriveld data

Obseryved scale difference: 0,47 % (a—c)

Corresponding mass of mercury at 23 °C: 1,5918¢ (d-b)

Capacity of scale portion at 20 °C (reference temperature): 1,591 8 x 0,073 857 mi
= 0,117 6 ml

As the basis of the scale (see 5.3) is that the capacity of the flat-bore tube between the 0 % and 0,5 %
graduation lines shall be 0,125 ml at 20 °C, then 0,117 6 ml should correspond to a scale difference of
0,5 x 0,117 6/0,125 %, i.e. the calculated scale difference is 0,47 %. Since the observed scale difference is
the same as the calculated scale difference, the scale error is 0,00 % and the butyrometer complies with the
requirement specified in 5.7 that the scale error shall not exceed a value equivalent to plus or minus half the
smallest scale division, i.e. £ 0,01 %.

© ISO and IDF 2008 — Al rights reserved 11


https://standardsiso.com/api/?name=9b9f33222e56829a460728d7aaa48d96

