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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 1SO collaborates closely wit
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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 Comm|ttees carrying out the technlcal work IDF collaborates with ISO in
thed

The main task of Standing Committees is to prepare International Standards. Draft Interpationfal Standards
adopfed by the Standing Committees are circulated to the National Committees for endorsement prior to
publication as an International Standard. Publication as an International Standard requires approval by at least
50 %] of the IDF National Committees casting a vote.

Attention is drawn to the possibility that some of the elements of this document may be the sublect of patent
right4. IDF shall not be held responsible for identifying any or all such patentights.

ISO 17678|IDF 202 was prepared by the International Dairy Federafion (IDF) and Technicdl Committee
ISO/TC 34, Food products, Subcommittee SC 5, Milk and milk prodlicts. It is being published jpintly by IDF
and IBO.

All wprk was carried out by the Joint ISO-IDF Project Group en Foreign fats of the Standing Gommittee on
Analytical methods for composition under the aegis of its_project leader, Dr J. Molkentin (DE).
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Milk and milk products — Determination of milk fat purity by
gas chromatographic analysis of triglycerides (Reference

me

thod)

1 3

This
chror
can b

Basid
cond
milk f

However, under the circumstances listed hereafter, a false positive result can be obtained. Hencg

Bcope

International Standard specifies a reference method for the determination of milk’ fat pur
natographic analysis of triglycerides. Both vegetable fats and animal fats such’as beef ta
e detected. By using defined triglyceride equations, the integrity of milk fat is‘determined.

ally, the method applies to bulk milk, or products made thereof, irrespeciive of feeding, bree
tions. In particular, the method is applicable to fat extracted from milksproducts purporting to
at with unchanged composition, such as butter, cream, milk, and’milk powder.

ty using gas
low and lard

d or lactation
contain pure

, the method

is no{ applicable to milk fat:

a) o¢btained from bovine milk other than cow's milk;

b) ¢btained from single cows;

c) obtained from cows which received an exeeptionally high feeding of pure vegetable oils such|as rapeseed
oil;

d) o¢btained from colostrum;

e) subjected to technological treatment such as removal of cholesterol or fractionation;

f)  ¢btained from skim milk or buttermilk;

g) extracted by using“the Gerber, Weibull-Berntrop or Schmid-Bondzynski—Ratzlaff methods, or that has

een isolated using detergents (e.g. the Bureau of Dairy Industries method).

With [the extraction methods specified in g), substantial quantities of partial glycerides or phospholipids can

pass|into the-fat phase. Consequently, the scope of this International Standard excludes certain products and

partiqularly\cheese, whose ripening process can also affect the fat composition to such a degree that a false

positive-result is obtained.

NOTE 1 In nature, butyric (n-butanoic) acid (C4) occurs exclusively in milk fat and enables quantitative estimations of

low to moderate amounts of milk fat in vegetable and animal fats to be made. However, due to the large variation of C4,
whose approximate content ranges from 3,1 % mass fraction to 3,8 % mass fraction, it is difficult to provide qualitative and
quantitative information for foreign fat to pure milk fat ratios of up to 20 % mass fraction (see Reference [11]).

NOTE 2 In practice, quantitative results cannot be derived from the sterol content of vegetable fats,
depend on production and processing conditions. Furthermore, the qualitative determination of foreign fat using sterols is
ambiguous.

©ISO
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2 Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

ISO 1211]1D

ISO 2450|1D

F 1, Milk — Determination of fat content — Gravimetric method (Reference method)

F 16, Cream — Determination of fat content — Gravimetric method (Reference method)

ISO 3696, Water for analytical laboratory use — Specification and test methods

ISO 7328]1D
method (Reft

3 Terms

F 116, Milk-based edible ices and ice mixes — Determination of fat content — Gravir
brence method)

and definitions

For the purpgses of this document, the following terms and definitions apply.

3.1
milk fat puri
absence of v,

NOTE TH
mass fractiong

ty

pgetable and animal fats determined by the procedure specified'in this International Standar

e purity is determined using S-values, which are calculated freny the content of triglycerides. Trigly
are expressed as percentages.

4 Principle

Fat extracteqg
capillary colu
fraction, exp
only) into su
pure milk fat

NOTE1  Th
References [8

NOTE2  Af

5 Reage

from milk or milk products is analysed by-gas chromatography (GC) using a packed or a
mn to determine triglycerides (TGs), separated by total carbon numbers. By inserting the
essed as a percentage, of fat molecules of different sizes (C24 to C54, using even C nur
table TG equations, S-values are“ealculated. If the S-values exceed the limits established
the presence of foreign fat is_detected.

e suitability and equivalence_of both packed and capillary columns have been demonstrated previousl
to [10]).

S-value is the sumCof,weighted TG mass fractions.

hts

hetric

)|

Ceride

short
mass
hbers
with

/ (see

During the aTaIysis, unless otherwise stated, use only reagents of recognized analytical grade.

5.1 Water

5.2
fraction.

5.3
8.3.3.

5.3.1

5.3.2

5.4 Metha

complying with the requirements of ISO 3696, grade 2.

Triglyceride standards, saturated; suitable products are available commercially.

Cholesterol standard.

nol (CH;0H), with a water content of not more than 0,05 % mass fraction.

Carrier gas, nitrogen or, alternatively, helium or hydrogen, all with a purity of at least 99,995 % volume

Fat standards, purity at least 99 % mass fraction, for standardizing the milk fat standard described in

© 1SO and IDF 2010 — All rights reserved


https://standardsiso.com/api/?name=ab070b0c86949bd3ae2773792c75d1dd

ISO 17678:2010(E)
IDF 202:2010(E)

5.5 n-Hexane [CH;(CH,),CHs].

5.6 n-Heptane [CH5(CH,)sCHa].

5.7 Other gases, hydrogen, purity at least 99,995 % volume fraction, free from organ
(C,,H,;, < 1 ulNl); synthetic air, free from organic impurities (C,,H,,, <1 pl/l).

5.8 Anhydrous sodium sulfate (Na,SO,).

6 Apparatus

ic impurities

Usua

6.1
equig
vapo

| laboratory equipment and, in particular, the following.

High-temperature gas chromatograph, suitable for use at temperatures of at least
ped with a flame ionization detector (FID). For capillary GC, an on-column or a programmed
fization injector is indispensable while a split injector is unsuitable.

400 °C and
temperature

Septd used in the injector shall withstand high temperatures and exhibit acvery low degree ¢f “bleeding”.

Alwa
6.2

6.2.1
phas

The preparation, silanization, packing and conditioning of thé packed column is described in Anne

Alternatively, a capillary column (6.2.2) may be used.

6.2.2
temp

Cond
using
highe

Beca
forC

Columns with different-dimensions and a different non-polar, highly temperature-resistant phase

as lo
restri

6.3
acco

/s use graphite seals to connect the column as well as injector and/or detector inserts (wher
Chromatography column.

Packed column, glass, of internal diameter 2 mm and)length 500 mm, packed with
b of 3 % OV-10n 125 pym to 150 um (100 mesh to 120 mesh) Gas ChromQ 1.

Capillary column, short, e.g. of length 5'm, with a non-polar stationary phase that ¢
eratures up to 400 °C or more 2).

ition the column by performing 20 analyses of a milk fat solution (8.2) within no more th
the settings given in 8.3.4.2. Afterthat, ensure that the response factors (8.3.3) are close
r than 1,250 O.

use of the variable overlap between C24 and cholesterol, a higher response factor may
P4,
hg as their performance is consistent with this International Standard. However, the colu

cted by the indispensable limitation in resolution as shown in Figure 1. See also 8.3.4.2.

Extrelut' column 1), capacity 1 ml to 3 ml, filled with silica gel, for the extraction o
darice with 8.1.4 only.

p applicable).

a stationary

X A.

an withstand

bn 2 days by
to 1 and not

be accepted

may be used
mn length is

f milk fat in

6.4

Graphite seals, capable or withstanding temperatures ot at least 400 “C; Tor the connecti

column as well as for the injector and/or detector inserts.

6.5

6.6

Water bath, capable of being maintained at 50 °C £ 2 °C.

Oven, capable of operating at 50 °C + 2 °C and 100 °C £ 2 °C.

on of the GC

1) Example of a suitable product available commercially. This information is given for the convenience of users of this

Intern

ational Standard and does not constitute an endorsement by ISO or by IDF of this product.

2) CP-Ultimetal SimDist (5 m, 0,53 mm, 0,17 ym) is an example of a suitable product available commercially. This
information is given for the convenience of users of this International Standard and does not constitute an endorsement by
ISO or by IDF of this product.
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Micropipette.

ated pipette, capacity 5 ml, ISO 835[2] class A.

Round-bottomed flask, capacity 50 ml.

Erlenmeyer flask, nominal capacity 250 ml.

Fine-pored filter paper.

Rotary evaporator.

Ampoples, nominal capacity 1 ml, fitted with a polytetrafluoroethylene-lined aluminium crimp ¢

Injection syringe, with syringe plunger not reaching into the tip of the needle (packed{column GC

th these syringes, better repeatability of the results is obtained.

ical balance, capable of weighing to the nearest 1 mg, with a readability of 0,1 mg.

ng

not part of the method specified in this International Standard. A recommended sampling m

6.7

6.8 Gradu
6.9

6.10

6.11 Funnel.
6.12

6.13

6.14

screw cap.
6.15

NOTE W
6.16 Analy
7 Sampl
Sampling is
is given in IS

A represents
changed dur

8 Procedure

Preparation of test samples

O 707 IDF 50011,

tive sample should have been sent to the laberatory. It should not have been damag
ng transport or storage.

8.1

8.1.1 Gen
For the pre

8.1.4.

8.1.2 Isola
Melt 50 g to
Add 0,5 g tq

elral
paration of test samples;-use one of the milk fat isolation or extraction methods specified in 8.

ion from butter or butteroil
00 g of test sample in the water bath (6.5) or the oven (6.6) at 50 °C.

1;0.g of sodium sulfate (5.8) to a folded filter paper (6.12). Preheat a 250 ml Erlenn

Bp or

bthod

ed or

1.2 to

neyer

flask (6.10) g

nd-a funnel (6.11) with the filter paper inserted, containing the sodium sulfate, in the oven (8

.6) at

50 °C.

When a limited amount of test sample is available, use a smaller test sample and adapt the procedure

accordingly.

However, note that the handling of a smaller test portion involves a higher risk of obtaining a non-
representative sample.

While keeping the preheated flask, funnel, and inserted filter device in the oven, filter the fat layer of the
molten sample without transferring any serum.

NOTE 1
NOTE 2

Butter can be obtained from cream by churning and thorough washing of the resulting butter grain.

The milk fat obtained using the procedure in this subclause is almost free of phospholipids.

© 1SO and IDF 2010 — All rights reserved
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Extraction according to the Rose—Gottlieb gravimetric method

Extract the fat fraction from the test sample by using the gravimetric method specified in one of:
ISO 1211|IDF 1, ISO 2450| IDF 16 or ISO 7328|IDF 116.

8.1.4

Extraction from milk using silica gel columns

Temper the milk to 20 °C. Using a micropipette (6.7), add 0,7 ml of the sample thus prepared into a 1 ml to
3 ml Extrelut column (6.3). Allow the sample to distribute uniformly on the silica gel for approximately 5 min.

To denature the protein—lipid complexes, using the graduated pipette (6.8), add 1,5 ml of methanol (5.4) to the

Extr
the n
previ

Allow
evap

After

neargst 1 mg, recording the mass to 0,1 mg. Determine the fat mass yield by subtracting the mas

empt

Depe
itis n
8.2
For g
8.1.2

conc
capill

When using the fat sample prepared in-8.1.4, calculate the amount of solvent (5.5 or 5.6) to be

test g

Com
solut

8.3

8.31

To m
(pack

ut coidmr. supsequenty, exuract tne tat fraction from the test Sdimnple with 20 miof -hexa
-hexane slowly in small amounts. Collect the solvent draining off in a 50 ml round-bottome
busly dried to a constant, known mass weighed to the nearest 1 mg and record the mass to

the column to drain until empty after the extraction. Distil off the solvents from, the eluat
brator (6.13) with its water bath maintained at between 40 °C and 50 °C.

distilling off the solvents, dry and subsequently weigh the round-bottomed flask and its cq

y round-bottomed flask from the mass obtained.

nding on the fat content of the milk and the required concentration of the sample solution, ¢

Preparation of fat sample solution

as chromatography with a packed column, preparea 5 % volume fraction solution of the f3
8.1.3 or 8.1.4 in n-hexane (5.5) or n-heptang (5.6). Depending on the column dimen

ary column.

ample in the flask based on the mass of fat obtained.

pletely dissolve the fat in the'solvent used. Transfer approximately 0,5 ml to 1 ml of th
on obtained into an ampaoule(6.14).

Chromatographic-triglyceride determination

Baseline drift

inimize-baseline rising, condition the column as specified in 6.2.2 (capillary column) or i
ed column).

ecessary to combine the yield of two or more extractions to 6btain an adequate amount of fgt.

e (5.5). Add
d flask (6.9),
D,1 mg.

P on a rotary

ntents to the
5 of the dried

neck whether

t obtained in
sions, use a

bntration of 1 % [0,53 mm internal diameter\(ID), wide-bore] or lower for on-column injg¢ction with a

added to the

b fat sample

h Clause A.4

NOT

Because of the high column fnmpnrnhlrn’ the nnal\]/eie of TGs is pnrﬁr‘lﬂﬁl‘l\ll ellennpfihln 1

a rise of the

baseli

8.3.2

8.3.2

A

ne in the high carbon-number range.
Injection technique

Packed column

To avoid discrimination effects and to improve the quantification of the high-boiling TG components, apply the
hot-needle technique.

Fill the needle with air by drawing up the fat solution into the body of the syringe. Insert the needle into the
injector. Heat the needle prior to injection for about 3 s. Then, rapidly inject the syringe contents.

©ISO

and IDF 2010 — All rights reserved
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8.3.2.2

Capillary column

When using cool on-column injection (8.3.4.2), insert the needle of the syringe and inject immediately. Choose
a suitable subsequent dwell time of the needle in the injector so as to avoid broad tailing of the solvent peak.

NOTE The

optimum dwell time is typically about 3 s.

8.3.3 Calibration

8.3.31

General

For the calibfation of test samples, perform two to three analyses of standardized milk fat at the beginn
every working day. Use the last analysis of the standardized milk fat to determine the response. fact
(mass fractign divided by area fraction), of the TGs and of cholesterol and apply these to the subsequer

samples (se

fi=a

i~ 21
where

w; s th

fat;

A; st

4

Express the

10.1):

(x4,

A.

it

e mass fraction, expressed as a percentage, of each TG or cholesterol in the standardizeq

e numerical value of the peak area of each TG or cholesterol in the standardized milk fat.

esponse factors to four decimal places.

Proceed in @ccordance with either 8.3.3.2 or 8.3.3.3 to\obtain a standardized milk fat with a know

composition.

8.3.3.2

Use a stand
constituent o

-

8.3.3.3 La
Prepare abo
C36, C42, C

1 mg and red

Analyse repg
with 8.3.4. In

Commercial milk fat standard

ardized milk fat with a certified TG composition3) to determine the response factor of
f the test sample.

boratory milk fat standard

it 1 g of a mixture-of the fat standards (5.3) — containing at least the saturated TGs, C24,
18 and C54, @s-well as cholesterol; plus, preferably, C50 and C52 — by weighing to the ne
ording the.mass to 0,1 mg to obtain a relative TG composition similar to milk fat.

atedly.a solution of the fat standards mixture in n-hexane (5.5) or n-heptane (5.6) in accorg
the'same sequence, analyse repeatedly milk fat of typical composition.

ng of

Dr's, f;
t test

(1)

milk

h TG

each

C30,
arest

ance

Determine tf

€ G response factors irom ithe iat standards mixture. Calculaie the iniermediate response
factors of TGs not present in the mixture by mathematical interpolation. Apply the response factors obtained to
the milk fat in order to obtain a standardized composition.

The standardized milk fat thus obtained has a stock life of several years, if stored under nitrogen at a
maximum temperature of —18 °C.

3) CRM 519 (anhydrous milk fat) is an example of a suitable product available commercially. This information is given for
the convenience of users of this International Standard and does not constitute an endorsement by ISO or by IDF of this

product.

© 1SO and IDF 2010 — All rights reserved
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Chromatographic conditions

8.3.4.1 Packed column

8.3.4.11 Use of a packed column generally results in a resolution similar to that in Figure 1.
normally observed, avoid splitting of the even-numbered TGs.

8.3.4.1.2 Temperature programme: set the initial oven temperature to 210 °C. Maintai
temperature for 1 min. Then increase the temperature at a rate of 6 °C/min to 350 °C. Maintain it at that (final)
temperature for 5 min.

Although not

n it at that

8.3.4

8.3.4
flow i

8.3.4
8.3.4
8.3.4
8.3.4

a cor
colun

8.3.4

8.3.4
norm

8.3.4
for O
6 °C/
8.3.4
8.3.4
8.3.4
8.3.4

8.3.4

1.5 Detector and Injector temperatures: set both at 5/0 "C.

1.4  Carrier gas: use nitrogen at a constant flow rate of about 40 ml/min. Adjust the_exa
h such a manner that C54 is eluted at 341 °C.

1.5 Duration of analysis: 29,3 min.
1.6  Injection volume: inject 0,5 pl of a 5 % volume fraction sample solution.
1.2, the detector and injector temperatures as in 8.3.4.1.3, and the carrier gas flow rate as i

stant level, also overnight and during weekends and holidays;\This ensures optimum perfor
n.

2 Capillary column

21 Use of a capillary column generally resultstin a resolution similar to that in Figure 1.
ally observed, avoid splitting of the even-numbered TGs.

2.2 Temperature programme: set theinitial oven temperature 80 °C. Maintain it at thaf]
5 min. Then increase the temperature;,at a rate of 50 °C/min to 190 °C and subsequently
min to 350 °C. Maintain it at that (final) temperature for 5 min.

2.3  Detector temperaturexset at 370 °C.

2.4  Carrier gas: use.nitrogen at a constant flow rate of about 3 ml/min.
2.5 Duration of-analysis: 34,4 min.

2.6 Injection-volume: inject 0,5 pl of a 1 % volume fraction sample solution.

2.7 Maintain these settings during standby to ensure best performance (see 8.3.4.1.7).

Ct carrier gas

1.7  When no TG analyses are being carried out, maintain the-initial oven temperatur¢ as given in

h 8.3.4.1.4 at
mance of the

Although not

temperature
at a rate of

Whe||1 using cool on-column injection, set the injector temperature to oven track mode to obtain stt results.

The analytical settings given in 8.3.4.2 are suitable for use with on-column injection on to a wide-bore column
(0,53 mm ID) as specified in 6.2.2. Different conditions may be applied if another column dimension or phase
is used. The scope includes the use of ultrafast GC. In any case, be aware of the indispensable requirement
for appropriate resolution (see Figure 1).

©ISO
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9 Integration, evaluation and control of the analytical performance
Evaluate the chromatogram peaks with an integration system capable of baseline drawing and reintegration.

Figure 1 shows an example of a correctly integrated chromatogram, whereas Figure 2 demonstrates an
example of a sporadic error in the baseline ending after C54 that influences the percentages of all TGs.
Nevertheless, exclude peaks eluting after C54 from the evaluation.

Combine TGs with an odd acyl-C number (2n + 1) with the preceding even-numbered TG (2r). Do not take
into account the low C56 content. Multiply the area percentages of the remaining TGs, including cholesterol,
by the corresponding response factors of the standardized milk fat (latest calibration) and normalize altogether
to 100 % in gecerdance-with—10-1-

C38
C50C52

W cis | |
C4ZC44C46
1 C34 C54

26
t/min

Key
1 cholesterq

t time

Figune 1 — Example of a triglyceride chromatogram of milk fat with baseline set correctly

C38

Cso052
C36 C40

H C48
C42_  C46

L2

LS

26
t/min

—_—

Key

1 cholesterol

2 incorrect baseline end point
t time

Figure 2 — Example of a triglyceride chromatogram of milk fat with baseline set incorrectly
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To check measurement conditions, compare the coefficient of variation, C;, expressed as a percentage, of the
various TGs obtained from at least 10 analyses with those given in Table 1 which are based on 19
consecutive analyses of the same milk fat sample.

If the values of C; obtained are considerably higher than the values given in Table 1, the chromatographic
conditions are not appropriate.

NOTE The values given in Table 1 are not mandatory, but are indicative for quality control purposes.

If, however, those higher C), values are accepted, the repeatability and reproducibility limits given in Clause 11
shall nonetheless be complied with.

Table 1 — Coefficients of variation of triglyceride contents
Coefficient of variation
Triglyceride Cy
%
C24 10,00
C26 2,69
C28 3,03
C30 1,76
C32 1,03
C34 0,79
C36 0,25
C38 0,42
C40 0,20
€42 0,26
C44 0,34
C46 0,37
C48 0,53
C50 0,38
C52 0,54
C54 0,75
10 Calculation and expression of results

10.1 Triglyceride composition

10.1.1 Calculation

Calculate the mass fraction of each TG (for i = C24, C26, C28, C30, C32, C34, C36, C38, C40, C42, C44,
C46, C48, C50, C52 to C54) plus cholesterol, w;, expressed as a percentage, of the total TG content of the
test sample using Equation (2):

wo=—AiSi 400 (2)

N )

© 1SO and IDF 2010 — All rights reserved 9
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where

A4; is the numerical value of the peak area of each TG in the test sample;

fi is the response factor of each TG determined by calibration (8.3.3).

10.1.2 Expression of test results

Express the results to two decimal places.

10.2 S-values

10.2.1 Calcdlation

10.2.1.1 General

Calculate thg S-values by inserting the calculated w; (10.1.1) of the appropriate TG" percentageq into
Equations (3) to (7). Use all equations irrespective of the kind of foreign fat suspected!

NOTE Although the S-values are calculated from TG percentages, they do not représent a percentage themselves
and do not haye a unit.

10.2.1.2 Saqy bean, sunflower, olive, rapeseed, linseed, wheat germ, maize germ, cotton seed and fish oil

S = 2,093 3 WCSO + 0,728 8 W034 + 0,692 7 WC36 + 0,635 3 WC38 + 3,745 2 Wc40 - 1,292 9 Wc42 +

10.2.1.3 Cthonut and palm kernel fat

S = 3,74 3 WCSZ + 1,1 134 W036 + 1,364 8 WC38 + 2,154 4 Wc42 + 0,427 3 Wc44 + 0,580 9 WC46 +

10.2.1.4 Palm oil and beef tallow

10.2.1.5 L3rd
D543 2 wees + 0,989 2 wesy (6)
10.2.1.6 Toqtal
S = =2, 7575w 67407 Fwemg+5:543- 7wy —15:324 7wy +6:260-0-mg+8:040-8- ey —
5,033 6 Wc42 + 0,635 6 Wc44 + 6,017 1 WC46 (7)

10.2.2 Expression of test results

Express the results to two decimal places.

10.3 Detection of foreign fat
Compare the five S-values obtained in 10.2.1 with the corresponding S-limits given in Table 2. Consider the

test sample as a pure milk fat when all five S-values fall inside the limits mentioned in Table 2. However, if any
S-value falls outside the corresponding limits, consider the sample to contain a foreign fat.

10 © 1SO and IDF 2010 — Al rights reserved


https://standardsiso.com/api/?name=ab070b0c86949bd3ae2773792c75d1dd

ISO 176
IDF 2

78:2010(E)
02:2010(E)

Though individual Equations (3) to (6) are more sensitive for certain foreign fats than total Equation (7) (see
Table B.1), a positive result obtained with only one of Equations (3) to (6) does not allow conclusions to be
drawn on the kind of foreign fat.

Annex B describes a procedure for the calculation of the content of vegetable or animal fat in the adulterated
milk fat which has not been validated and is for information only.

Table 2 — S-limits for pure milk fats

Foreign fat Equation S-limits?

Soy bean-sunflower—oliverapeseedlinseed-wheat-germ—maize-germ-cotton-seedfish-oil 3} 98,05 to 101,95
Cocgnut and palm kernel fat (4) 99,42 to 100,58
Palm oil and beef tallow (5) 94,90 to 104,10
Lard (6) 97,96 to 102,04
Total (7) 94,68 to 104,32
a alculated on a 99 % confidence level, so that foreign fat addition is only indicated if the.detection limits of the reJevant equation
are exceeded (see Table B.1).

11 Precision

1.1

The fepeatability and reproducibility of S-values were;derived from the result of an interlaborator

Interlaboratory test

y test carried

out if accordance with 1SO 5725-131 and 1SO 5725-2[4]. The repeatability and reproducibility [values were
detemmined using Equations (3) to (7) by analysing pure milk fat and may not be applicable to matrices other
than those given. Details of the interlaboratory-test are given in Annex D.
NOTEH The repeatability and reproducibility limits can be used to calculate the uncertainty of meagurement. The
resultjng extended S-limits are given in Annex C for information.
11.2| Repeatability
The gbsolute difference . between two single test results, obtained using the same method on fidentical test
matefial in the same laboratory by the same operator using the same equipment within a short inferval of time,
will npt exceed thedimits listed in Table 3 in more than 5 % of cases.
Table 3 — Repeatability limits, », for Equations (3) to (7)
Foreign fat Equat|on r
Soy bean, suniflower, olive, rapeseed, linseed, wheat germ, maize germ, cotton seed, 11sh ol 3) 0,22
Coconut and palm kernel fat (4) 0,11
Palm oil and beef tallow (5) 0,57
Lard (6) 0,28
Total (7) 0,66
11
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11.3 Reproducibility
The absolute difference between two single test results, obtained using the same method on identical test

material in different laboratories with different operators using different equipment, will not exceed the limits
listed in Table 4 in more than 5 % of cases.

Table 4 — Reproducibility limits, R, for Equations (3) to (7)

Foreign fat Equation R
Soy bean, sunflower, olive, rapeseed, linseed, wheat germ, maize germ, cotton seed, fish oil (3) 0,61
Coconut and palm kernel fat (4) d,26
Palm oil and Ipeef tallow (5) 1,02
Lard ®) g,38
Total (7) 1,26

12 Test report

The test repqrt shall contain at least the following information:

a) all information necessary for the complete identification of the sample;
b) the sampling method used, if known;
c) the test method used, with reference to this International’Standard (ISO 17678] IDF 202:2010);

d) all opergtional details not specified in this International Standard, or regarded as optional, togethef with
details of any incidents which may have influenced the test result(s);

e) the test fesult(s) obtained, and, if the repeatability has been checked, the final quoted result obtained.

12 © 1SO and IDF 2010 — All rights reserved
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Annex A
(normative)

Preparation of the packed column

A.1 Reagents, apparatus, and materials

A1.1

A.1.2 Dimethyldichlorosilane [Si(CH3),Cl,] solution. Dissolve 50 ml dimethyldichlofosilanje in 283 ml
toluepe (A.1.1).

A.1.3 Cocoa butter solution, with a mass fraction of 5 % cocoa butter in n-hexane(5.5) or n-hgptane (5.6).
A.1.4 Stationary phase, 3 % OV-1on 125 ym to 150 ym (100 mesh to 120(mesh) Gas Chromf24).

NOTE The indication of grain was converted to micrometres in accordance with BS 410 (all parts)[®l.
A.1.§ Glass column, of internal diameter 2 mm and of length 500, mm, U-shaped.

A.1.§ Apparatus, for filling the packed column.

A.1.4.1 Filling column, with screwed-on end caps; provided with a mark up to which [the required
quaniity of stationary phase can be filled.

A.1.4.2 Fine sieve, with mesh size of about 100 um and a screw cap suitable for hermetically sealing the
glasg column (see Clause A.3).

A.1.6.3 Silanized glass wool, deagtivated.

A.1.4.4 Vibrator, for uniform distribution of the stationary phase during filling.
A.1.4.5 Silanizing devices,for silanizing the glass surface of the column.
A.1.4.6 Woulff bottle:

A.1.6.7 Water-suction pump.

A.2 |Silanization (deactivation of the glass surface)

Afterlconnecting the Woulff hottle (A 1.6 6) to the water suction pump (A 16 7) dip tube 2 (see Figure A.1)
into the dimethylchlorosilane solution (A.1.2). Fill the glass column (A.1.5) with that solution by closing the
stopcock. Open the stopcock again and subsequently remove the two tubes.

Fix the column on a stand. Completely fill it using a pipette with dimethyldichlorosilane solution (A.1.2). Let the
column stand for 20 min to 30 min.

4) Example of a suitable product available commercially. This information is given for the convenience of users of this
International Standard and does not constitute an endorsement by ISO or by IDF of this product.
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tube 1
tube 2
water sucfion pump
stopcock
glass column

dimethyld|chlorosilane and toluene

oo b WN -

Figure A.1 — Silanization apparatus

Then replace the Woulff bottle by a filter flask. Empty the column by connecting it to the water syction
pump (A.1.6J7) (see Figure A.2). Rinse the emptied column using successively 75 ml of toluene (A.1.1) and
50 ml of methanol (5.4) by dipping tube 2 into the respective solvents. Dry the rinsed column in the oven| (6.6)
maintained at 100 °C for approximately 30 min.

Key

tube 1
tube 2
water suction pump
filter flask

glass column

o b WN -

rinsing agent

Figure A.2 — Rinsing apparatus

14 © 1SO and IDF 2010 — All rights reserved


https://standardsiso.com/api/?name=ab070b0c86949bd3ae2773792c75d1dd

A3

ISO 17678:2010(E)
IDF 202:2010(E)

Filling

Fill the glass column by using the apparatus represented in Figure A.3. Fill the stationary phase (A.1.4) in the
filing column (A.1.6.1) up to the mark. Seal the lower end of the glass column to be filled with an
approximately 10 mm long plug of silanized, compressed glass wool (A.1.6.3). Close the end of the column
with the fine sieve (A.1.6.2).

Key

1 njtrogen inlet

2 filling column, to be filled up to the mark with OV-1

3 glass column to be filled

4 sgrew cap with filter, against which the glass fibre and stationary phase are pressed

Fill tH
unifo
filling
obtai

Figure A.3 — Filling of the glass column

e glass column.under pressure (300 kPa and a flow of nitrogen) with the stationary phase
'm, continueus, and firm packing, move a vibrator up and down the glass column during

press & solid plug of silanized glass wool (A.1.6.3) into the other end of the packed
ned. Cat-off the protruding ends. Press the plug a few millimetres into the packed column wit

To obtain a

filling. After
column thus
h a spatula.

A4

Conditioning

During steps a) to c), do not connect the back end of the packed column (Clause A.3) to the detector to avoid
contamination. Condition the column as follows.

a) Flush the packed column with nitrogen for 15 min, with the flow speed set at 40 ml/min and the GC oven
set at 50 °C.

b) Heat the column at a rate of 1 °C/min up to 355 °C, with the nitrogen flow rate set at 10 ml/min.

c) Hold the column at 355 °C for 12 h to 15 h.

©ISO

and IDF 2010 — All rights reserved
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d) Inject two times 1 pl of cocoa butter solution (A.1.3) using the temperature program for the packed
column given in 8.3.4.1.

NOTE Cocoa butter consists almost exclusively of high-boiling C50 to C54 TGs and, thus, reduces the effort of
column conditioning with regard to the respective response factors.

e) Inject 20 times 0,5 pl of a milk fat solution in accordance with 8.2 within no more than 2 days using the
settings for the packed column given in 8.3.4.1.

Use only packed columns with response factors close to 1 for the analysis of test samples. Response factors
shall not be higher than 1,250 0.

16 © 1SO and IDF 2010 — Al rights reserved
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Quantification of the foreign fat content

B.1 General

Table

midd

The
princ

With

comp
limits}

WheT

equa
Claug

IDF 202:2010(E)

B.1 indicates the detection limits for various foreign fats calculated on a 99 % confiden¢e level. The
e column shows the detection limits of the best individual Equation of (3) to (6).

detection limits of the total Equation (7), shown in the rightmost column, aretsomewhpt higher. In
ple, Equation (7) is only needed for the quantification of foreign fat.

all equations, combinations of various foreign fats can also be deteCted. The variation of the TG

osition between individual samples of one kind of foreign fat has notsignificant influence [on detection

using both the individual equations and the total equation,> the detection limits of the individual
ions apply. However, the S-value of the total equation is needed for quantification in certain cases (see

Table B.1 — 99 % Limits of detection of foreign fat added to milk fat as percentages

Individual equation

Total equation

Foreign fat

% %
Soy bean oil 2,1 4.4
Sunflower oil 2,3 4,8
Olive oil 2,4 47
Coconut oil 3,5 4,3
Palm oil 4,4 47
Palm kerfel) fat 4,6 5,9
Rapeseed oil 2,0 4.4
Linseed oil 2,0 4,0
Wheat germ oil 2,7 6,4
Maize germ oil 2,2 4.5
Cotton seed oil 3,3 4.4
Lard 2,7 47
Beef tallow 5,2 54
Hydrogenated fish oil 54 6,1

© 1SO and IDF 2010 - All rights reserved
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B.2 Calcu

lation

Perform a quantitative foreign fat determination only if at least one of the S-limits (Table 2 or Table C.1) is
exceeded. In order to obtain quantitative information, calculate the foreign fat mass fraction or foreign fat
mixture mass fraction, w;, expressed as a percentage, in the test sample using Equation (B.1):

(B.1)

(100-5)
wi =100 X |——
(100 - S¢)
where
S is the result obtained by inserting TG data from milk fat to which a foreign fat or foreign fat mjxture
has|been added into one of Equations (3) to (7);
S¢ is alconstant, depending on the kind of foreign fat added.
If the kind of |foreign fat added to milk fat is not known, use a general S; value of 7,46 (see Table B.2). Always
use the S vallie obtained from Equation (7), even if its S limits are not exceeded, but.those of another eqyation
are.
With known |foreign fats, insert their individual S; values (see Table B.2) dnto Equation (B.1). Choosp the

relevant fore

gn fat equation from Equations (3) to (6) to calculate S.

Table B.2 — §; values of various foreign fats

Foreign fat \:
Unknown 7,46
Soy bean oil 8,18
Sunflower oil 9,43
Olive oil 12,75
Coconut oil 118,13
Palm oil 7,55
Palm.kernel oil 112,32
Rapeseed oil 3,30
Linseed oil 4,44
Wheat germ oll 27,45
Maize germ oil 9,29
Cotton seed oil 41,18
Lard 177,55
Beef tallow 17,56
Fish oil 64,12

B.3 Expression of results

Express the test results to two decimal places.

18
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