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Publication ag an International Standard requires approval by at least 75 % of the memberibodies casting a vote.

International Btandard 1SO 4134 was prepared by Technical Committee ISO/TC 384,~Agricultural food products,
Subcommitte¢ SC 6, Meat and meat products.
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Meat and meat products — Determination
of L-(+)-glutamic acid content — Reference method

1 Scope

This Interngitional Standard specifies a reference method for the determination of the L-(*)-glutamic gcid content of
meat and meat products, including poultry.

2 Normalive references

The followipg normative documents contain provisions which, through réference in this text, constitutg provisions of
this International Standard. For dated references, subsequent amendments to, or revisions of, Jany of these
publication$ do not apply. However, parties to agreements based on-this International Standard are ¢ncouraged to
investigate|the possibility of applying the most recent editions-of the normative documents indicat¢d below. For
undated references, the latest edition of the normative document referred to applies. Members of [ISO and IEC
maintain registers of currently valid International Standards;

ISO 648, Laboratory glassware — One-mark pipettes:
ISO 835-2,|Laboratory glassware — Graduated.pipéettes — Part 2: Pipettes for which no waiting time i$ specified.
ISO 1042, Laboratory glassware — One-mark volumetric flasks.

ISO 1442, Meat and meat products = Peéetermination of moisture content (Reference method).

3 Terms|and definitions

For the purposes of this.Ifternational Standard, the following term and definition apply.

3.1
L-(+)-glutaric acid content of meat and meat products
mass fractipn-ef L-(+)-glutamic acid determined according to the procedure described in this International Standard

NOTE The L-(+)-glutamic acid content is expressed in percent.

4 Principle

The L-(+)-glutamic acid present in a test portion is extracted with perchloric acid solution at a temperature of 0 °C.
The extract is centrifuged, decanted and filtered and the pH is adjusted to 10,0. Nicotinamide adenine dinucleotide
(NAD) is reduced by the L-(+)-glutamic acid in the presence of glutamate dehydrogenase [equation (1)]. The
resultant reduced nicotinamide adenine dinucleotide (NADH) is reacted with iodonitrotetrazolium chloride in the
presence of diaphorase [equation (2)]. The resulting formazane is measured at a wavelength of 492 nm and the
L-(+)-glutamic acid content is calculated.
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99(E)

glutamate dehydrogenase
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5 Reagents

o-ketoglutamate + NADH + NH3 + H*
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The solution is stable for 2 months when stored at a temperature of between 0 °C and 6 °C.

5.5 Nicotinamide adenine dinucleotide (NAD) solution

Weigh 25 mg

of NAD in a small, stoppered flask. Add 5,0 ml of water (5.1) and mix.

The solution is stable for 2 months when stored in the dark at a temperature of between 0 °C and 6 °C.

5.6

Weigh 30 mg

lodonitrotetrazolium chloride (INT) solution,

2-(4-iodophenyl)-3-(4-nitrophenyl)-5-phenyltetrazolium

of INT in a small, stoppered brown flask. Add 50 ml of water (5.1) and mix.

The solution is stable for 4 weeks when stored in the dark at a temperature of between 0 °C and 6 °C.

chloride.
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5.7 Diaphorase solution (lipoamide dehydrogenase, ECY 1.8.1.4).
Dissolve 3 mg of lyophilized diaphorase in 1 ml of water (5.1) and mix.
The solution is stable for 4 weeks when stored at a temperature of between 0 °C and 6 °C.

5.8 Glutamate dehydrogenase (GLDH) solution (ECY) 1.4.1.3), 10 mg/ml, free from ammonium sulfate,
ethylene-dinitrilotetraacetic acid (EDTA) and glutaminase.

This solution is supplied as such (for example in quantities of 1,0 ml) and is stable for 12 months when stored at a
temperature of between 0 °C and 6 °C.

5.9 L-(+)-glutamic acid , standard solufion.

Dissolve 50,0 mg of L-(+)-glutamic acid (CsHgO4N) in 25 ml of water (5.1). Adjust the pH to“7)0 with potassium
hydroxide golution (5.3). Dilute to 50 ml and mix.

Keep this splution at a temperature of between 0 °C and 6 °C and dilute 1 + 49 shortly before use.

6 Apparatus
Usual labofatory equipment and, in particular, the following.
6.1 Mechanical or electrical equipment, capable of homogenizing:the laboratory sample.

This includes a high-speed rotational cutter, or a mincer fitted with a plate with apertures not exceeding 4,0 mm in
diameter.

6.2 Laboratory mixer.

6.3 Laboratory centrifuge, with 50 ml or 100 ml eentrifuge tubes, operating at a radial accelergtion of about
2 000 gp,.

6.4 pH-méter.

6.5 Fluted filter papers, of diameterabout 15 cm, high or moderate speed.
6.6 One-mark volumetric flasks,_Jof capacities 100 ml and 250 ml, complying with ISO 1042, class B.
6.7 One-mark pipettes, of.capacities 100 ml, 50 ml and 25 ml, complying with ISO 648, class B.

6.8 Gradyated (automatic) pipettes, for delivering 2,50 ml, 0,50 ml, 0,20 ml and 0,05 ml, cemplying with
ISO 835-2,[class A.

6.9 Small|plastics spatula, bent at 90°, for mixing the contents of the cuvettes.

6.10 Photoelectric colorimeter,  provided with a Jilter having a transmittance maximum at a wavelength of
492 nm, or spectrometer .

6.11 Cuvettes, of 10 mm optical path length.

6.12 Analytical balance, capable of weighing to the nearest 0,1 mg.

1) The EC number refers to the Enzyme Classification number as given in: The International Union of Biochemistry, Enzyme
nomenclature, Elsevier, Amsterdam, 1965.
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7 Sampling

Sampling is not part of the method specified in this International Standard. A recommended sampling method is
given in ISO 3100-1.

It is important that the laboratory receive a sample which is truly representative and has not been damaged or
changed during transport or storage.

Start from a representative sample of at least 200 g. Store the sample in such a way that deterioration and change
in composition are prevented.

8 Preparatjon of test sample

Homogenize the laboratory sample with the appropriate equipment (6.1). Take care that the temperdture of the
sample matefial does not rise above 25 °C. If a mincer is used, pass the sample at |éast twice through the
equipment.

Fill a suitablg airtight container with the prepared sample. Close the container an¢d~store in such p way that

deterioration pnd change in composition are prevented. Analyse the sample as¢soon as practicable, |but always
within 24 h affer homogenization.

9 Procedure

NOTE If it|is required to check whether the repeatability requirement is met, carry out two single determinations in
accordance with 9.1 to 9.3.

9.1 Test poftion

Weigh, to the|nearest 0,01 g, approximately 50 g of-the test sample (see clause 8) and transfer this tegt portion to
the jar of the [pboratory mixer (6.2).

9.2 Prepardgtion of extract

9.2.1 Add 100 ml of dilute perchloric @cid (5.2) at a temperature of 0 °C to the test portion and homagenize the
mixture.

9.2.2 Transfer a portion of the“homogenate to a centrifuge tube (6.3). Centrifuge for 10 min at a radial gcceleration
of about 2 009 g,,. Carefully-move aside the fat layer and decant the supernatant liquid through a fluted|filter paper
(6.5) into a 200 ml conicalflask. Discard the first 10 ml of the filtrate.

9.2.3 Transfer by pipette (6.7) 50 ml of the solution (which should be only slightly turbid) into a 100 ml peaker and
adjust the pH|to 10,0 with the potassium hydroxide solution (5.3) using the pH-meter (6.4).

9.2.4 Transf e mark with

water (5.1) and mix.

9.2.5 Cool the solution in ice for 10 min, and filter through a fluted filter paper (6.5). Discard the first 10 ml of the
filtrate.

9.2.6 Pipette 25 ml, or some other appropriate volume (V), of the filtrate into a 250 ml volumetric flask (6.6) and
dilute to the mark with water.

NOTE The volume V should be chosen so that the L-(+)-glutamic acid content of the solution is less than 30 mg/l.
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9.3 Determination
9.3.1 Bring the buffer solution (5.4) and the filtrate (9.2.6) to a temperature of 20 °C to 25 °C.

Pipette into each of two cuvettes (6.11) 2,50 ml of the buffer solution (5.4), 0,20 ml of the NAD solution (5.5),
0,20 ml of the INT solution (5.6) and 0,05 ml of the diaphorase solution (5.7).

After the addition of INT, restrict exposure of the reaction mixture to light to an unavoidable minimum.
Into one of the cuvettes, pipette 0,50 ml of the filtrate (9.2.6); the solution obtained is the test solution.

Into the othe

after until a constant increase in absorbance is obtained. Plot the alisorbance against time. Extrapolate

the absorbance values to the moment of start of the reaction (see annex B):

9.3.3 Repgat the operations described in 9.3.1 and 9.3.2, but replace the 0,50 ml of filtrate (9.2{6) in the first
cuvette by D,50 ml of the L-(+)-glutamic acid standard solution (5.9),

9.3.4 Detdgrmine the moisture content of the test sample according to 1ISO 1442,

10 Calcylation and expression of results

10.1 Absprbance difference for standard splution

Calculate the absorbance difference for the\standard solution using the following equation:
AAs = (Ags — Axs) — (Ao — Aap)

where
AAg  |is the absorbanee difference for the standard solution;
Aip |is the absorbance of the blank solution, measured in 9.3.3 in accordance with 9.3.1;

Aop |is the\absorbance of the blank solution, measured in 9.3.3 in accordance with 9.3.2;

A5 15 The absorbance of the standard sofution, measured 1 9.3-3 T accordance with 9.3.1;
Ays is the absorbance of the standard solution, measured in 9.3.3 in accordance with 9.3.2.
10.2 Absorbance difference for test solution
Calculate the absorbance difference for the test solution using the following equation:
AA = (A — A1) = (Agp — Aap)
where

AA is the absorbance difference for the test solution;


https://standardsiso.com/api/?name=61f176bfaa72d1580041006f21dac7e9

ISO 4134:1999(E)

10.3 L-(+)-g

Calculate the

is the absorbance of the test solution, measured in 9.3.1;
is the absorbance of the test solution, measured in 9.3.2;
is the absorbance of the blank solution, measured in 9.3.1;

is the absorbance of the blank solution, measured in 9.3.2.

lutamic acid content

L-(+)-glutamic acid content using the following equation:

A

Wy = E
where

Wy is

AA is

AAg IS

\% is

Wm is

m is

NOTE A fu

Round the req

11 Precisig
11.1 Interla

The precision

\A 00 + Win @
xVUm 100
the numerical value of the L-(+)-glutamic acid content, as a percentage (by mass) of the dry te

the absorbance difference for the test solution (see 10.2);

the absorbance difference for the standard solution (see 10.1);

the numerical value of the volume, in millilitres, of filtrate taken' in 9.2.6;
the numerical value of the moisture content (9.3.4), as a{percentage (by mass) of the samp
the numerical value of the mass, in grams, of the test.portion (9.1).
| explanation of the derivation of this equation is given in annex C.

ult to the nearest 0,01 %.

n

Doratory test

of the method was established by interlaboratory tests carried out in accordance with 1SO !

The results o
may not be

11.2 Repe

The absolute

a;lzlplicable to concentration ranges and matrices other than those given.

f these tests haveZbeen published (see references [5] and [6]). The values derived from

ability

difference between two independent single test results, obtained using the same method

©1SO

st sample;

le;

5725 2),

these tests

bn identical

test material i

n‘the same laboratory by the same operator using the same equipment within a short intef

val of time,

will in not more than 5 % of cases exceed 0,02 % (by mass) for L-(+)-glutamic acid contents up to 0,14 %.

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 in not more than 5 % of cases exceed
0,04 % (by mass) for L-(+)-glutamic acid contents up to 0,14 %.

2) SO 5725:1

986 (now withdrawn) was used to obtain the precision data.
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12 Test report

The test report shall specify:

0 allinformation necessary for the complete identification of the sample;
0 the sampling method used, if known;

O the test method used, with reference to this International Standard,;

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

O the tedt result obtained, or the two test results obtained if the repeatability has been checked.
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Annex A
(normative)

Safety practices

Safety practices in handling perchloric acid (HCIO,4) shall include following.

a)

b)

d)

e)

f)

NOTE Tak

Remove
Hoods, d
designed
and fans
Avoid the

Use gogg
rubber, g

In wet co
unless ot

Contact ¢f HCIO4 with strong dehydrating agents such as phosphorus pentoxide or concentrated s

may resy
agents. B
sensitive

ol lLlOolo o H aat. il Lo | abla ] +. £ +
FIIICU 1 I\/IU4 U_y mrmmeuratlc Aaru LIIUIUUUII VVG.-DIIIIIU VVILTT IGIUC aAarrmuulito Ut vwwalct.
Lcts and other devices for removing HCIO,4 vapour shall be made of chemically inert(mate

shall be accessible for cleaning.

les, barrier shields and other devices as necessary for personal protection; use polyvinyl G
oves.

herwise specified. Do not evaporate to dryness.

It in formation of anhydrous HCIO4 which reacts explosively with organic matter and wi
to shock and heat when the concentration is 72% (by mass).

en from AOAC Official Methods of Analysis (2995), Laboratory Safety, Appendix B, p. 3

©1SO

ials and so

that they can be thoroughly washed with water. Exhaust systems should discharge 'to a safe location

use of organic chemicals in hoods or other fume-removal devices used for HCIO4 digestions.

hloride, not

mbustions with HCIOy,, treat the sample first with nitric acid to destroy easily oxidizable organic matter

ulfuric acid
h reducing

xercise special care in performing analyses requiring use of HCIO4 with such agents. It i$ extremely
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Annex B
(informative)

Example of plotting and extrapolation of absorbance values

>
o
>
\Ahsorbance, A

0 2 b 6 8 10 12 14 16 18
T|me, min
Start with) enzyme

Figure B.1
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