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NATIONAL FOREWORD 

This Indian Standard (Part 12) (Second Revision) which is identical to ISO 4134 : 2021 ‘Meat and meat 

products — Determination of L-(+)-glutamic acid content — Reference method’ issued by International 

Organization for Standardization (ISO), was adopted by the Bureau of Indian Standards on 

recommendation of the Slaughter House and Meat Industry Sectional Committee and approval of the 

Food and Agriculture Division Council. 

This Standard was originally published in 1988 and was an identical adoption of ISO 4134 : 1978 under 

dual numbering. The standard was subsequently revised in 2001 to align with ISO 4134 : 1999 under 

dual numbering. This revision has been undertaken to harmonize it with the latest version of ISO 4134 

published in 2021. 

The text of ISO Standard has been approved as suitable for publication as an Indian Standard without 

deviations. Certain conventions are, however, not identical to those used in Indian Standards. Attention 

is particularly drawn to the following: 

a) Wherever the words ‘International Standard’ appear referring to this standard, they should be

read as ‘Indian Standard’.

b) Comma (,) has been used as a decimal marker while in Indian Standards, the current practice

is to use a point (.) as the decimal marker.

In this adopted standard, reference appears to the following International Standards for which Indian 

Standards also exist. The corresponding Indian Standard which are to be substituted in their respective 

places, are listed below along with its degree of equivalence for the editions indicated: 

 International Standard     Corresponding Indian    Standard Degree of 
Equivalence 

ISO 648 Laboratory glassware — 
Single-volume pipettes 

IS 1117 : 2018 Laboratory glassware — 
Single — Volume pipettes (second 
revision) 

Identical with 
ISO 648 : 2008 

ISO 1042 Laboratory glassware — 
One-mark volumetric flasks 

IS 915: 2012 Laboratory glassware — 
One-mark volumetric flasks (third 
revision) 

Identical with 
ISO 1042 : 1998 

ISO 1442 Meat and meat products — 
Determination of moisture content 
(reference method) 

IS 5960 (Part 5) : 2001 Meat and meat 
products — Methods of test: Part 5 
Determination of moisture content 
(reference method) (first revision) 

Identical with 
ISO 1442 : 1997 

ISO 8655-2 Piston-Operated 
volumetric apparatus — Part 2: Piston 
pipettes 

IS 17094 (Part 2) : 2019 Piston — 
Operated volumetric apparatus: Part 2 
Piston Pipettes 

Identical with 
ISO 8655-2 :

2002 

(Continued on third cover)
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Indian Standard
MEAT AND MEAT PRODUCTS — METHODS OF TEST 

PART 12 DETERMINATION OF L-(+)-GLUTAMIC ACID CONTENT — 
REFERENCE METHOD

( Second Revision )

1 Scope

This document specifies the spectrophotometer method and the light absorption microplate reader 
method for the determination of the free L-(+)-glutamic acid content of meat and meat products.

This document is applicable to meat and meat products, including livestock and poultry products.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content 
constitutes requirements 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 648, Laboratory glassware — Single-volume pipettes

ISO 1042, Laboratory glassware — One-mark volumetric flasks

ISO 1442, Meat and meat products — Determination of moisture content (Reference method)

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

ISO 8655-2, Piston-operated volumetric apparatus — Part 2: piston pipettes

3	 Terms	and	definitions

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

ISO and IEC maintain terminological databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https:// www. iso. org/ obp

— IEC Electropedia: available at http:// www .electropedia. org/ 

3.1
free L-(+)-glutamic acid
L-(+)-glutamic acid and glutamate existing in meat and meat products in the form of free state

4 Principle

The free L-(+)-glutamic acid present in a test portion is extracted with perchloric acid solution. The 
extract is centrifuged, decanted and filtered, and diluted to appropriate concentration with water, and 
the pH is adjusted to 10. Nicotinamide adenine dinucleotide (NAD) is reduced by the L-(+)-glutamic 
acid in the presence of glutamate dehydrogenase, see Formula (1). The resultant reduced nicotinamide 
adenine dinucleotide (NADH) reacts with iodonitrotetrazolium chloride in the presence of diaphorase, 
see Formula (2). The resulting formazane is measured at a wavelength of 490 nm and the free L-(+)-
glutamic acid content of the test sample is calculated.
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NADH + iodonitrotetrazolium chloride +H+ diaphorase← → NAD+ + formazane (2)

5 Sampling

Sampling is not part of the method specified in this document. A recommended sampling method is 
given in CAC/GL 50-2004.

It is important that the sample received by the laboratory 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 at a temperature of 4 °C or frozen 
at −18 °C if not immediately analysed, so that deterioration and change in composition are prevented.

6 Preparation of test sample

Homogenize the laboratory sample with the appropriate equipment (see 7.2.1). Note that the 
temperature of the sample should not exceed 25 °C. If a mincer is used, process the sample at least twice 
with the equipment.

Fill a suitable airtight container with the prepared sample. Seal the container and store it at a 
temperature of 4 °C or frozen at −18 °C if not immediately analysed, so that deterioration and change 
in composition are prevented. Analyse the sample as soon as practicable, but always within 24 h after 
homogenization.

7 Test method of spectrophotometer

7.1 Reagents

Only reagents of recognized analytical grade and only water of at least grade 2 purity as defined in 
ISO 3696 shall be used. Except for the solutions of inorganic compounds (7.1.1 and 7.1.2), store all 
solutions in stoppered brown glass bottles which have been scrupulously cleaned and steamed or 
sterilized.

7.1.1 Dilute perchloric acid, c = 1,0 mol/l.

WARNING — Contact with oxidizable or combustible materials or with dehydrating or reducing 
agents	can	result	in	fire	or	explosion.	Persons	using	this	acid	should	be	thoroughly	familiar	with	
its hazards. See the safety practices listed in Annex A.

Add 8,6 ml of the perchloric acid (70 g/ 100 g, ρ20 = 1,67 g/ml) to the bulk of water, diluting to 100 ml.

7.1.2 Potassium hydroxide solution, c = 4 mol/l, 2 mol/l, 0,5 mol/l and 0,02 mol/l.

Dissolve 22,4 g of potassium hydroxide in water. Dilute the solution to 100 ml, c = 4 mol/l, and mix 
evenly after cooling.

Dissolve 11,2 g of potassium hydroxide in water. Dilute the solution to 100 ml, c = 2 mol/l, and mix 
evenly after cooling.

Transfer 2,5 ml of 2 mol/l potassium hydroxide solution to 10 ml volumetric flask, dilute to the mark 
with water and mix, c = 0,5 mol/l.

Transfer 0,1 ml of 2 mol/l potassium hydroxide solution to 10 ml volumetric flask, dilute to the mark 
with water and mix, c = 0,02 mol/l.
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7.1.3 Solution R1, triethanolamine phosphate buffer solution, pH = 8,6.

Dissolve 1,86 g of triethanolamine hydrochloride in approximately 25 ml of water, adjust the pH to 8,6 
with 2 mol/l potassium hydroxide solution (7.1.2), detecting with a pH-meter. Add 0,68 g of octylphenol 
decaethyleneglycol ether (e.g. Triton X-100). Dilute to 100 ml with water and mix (solution A).

Dissolve 0,86 g of dipotassium hydrogen phosphate (K2HPO4) and 7 mg of potassium dihydrogen 
phosphate (KH2PO4) in water. Dilute to 100 ml with water and mix evenly (solution B).

Mix 20 ml of solution A with 5 ml of solution B.

The solution is stable for two months when stored at a temperature of between 0 °C and 6 °C.

7.1.4 Solution R2, the mixed solution of NAD and diaphorase (lipoamide dehydrogenase EC1) 
1.8.1.4), ρNAD = 11 mg/ml, diaphorase, approximately 4 IU/ml.

Weigh 110 mg of NAD, and approximately 8 mg (approximately 40 IU) of diaphorase into a stoppered 
flask. Add 10,0 ml water and mix evenly.

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

7.1.5 Solution R3, iodonitrotetrazolium chloride (INT) solution, 2-(4-iodophenyl)-3-(4-
nitrophenyl)-5-phenyltetrazolium chloride, ρ = 0,6 mg/ml.

Weigh 6 mg of INT into a small, stoppered brown flask. Add 10 ml of water and mix evenly.

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

7.1.6 Solution R123, the mixed solution of solution R1, solution R2 and solution R3.

Pipette 6 ml of solution R1, 2 ml of solution R2 and 2 ml of solution R3 into a stoppered brown glass 
bottle, and mix evenly before the test.

The mixed solution is stable for 1 h in stoppered brown glass bottles at room temperature.

7.1.7 Glutamate dehydrogenase (GLDH) solution (EC1 1.4.1.3), approximately 900 IU/ml.

Weigh 10 mg (approximately 900 IU) of lyophilized glutamate dehydrogenase (GLDH) into a small 
stoppered flask. Add 1 ml water and mix.

Insulated from ammonium sulfate, ethylene-dinitrilotetraacetic acid (EDTA) and glutaminase, this 
solution is stable for 12 months when stored at a temperature between 0 °C and 6 °C.

7.1.8 L-(+)-glutamic acid standard stock solution, ρ = 1 000 mg/l.

Weigh, to the nearest 0,000 1 g, approximately 50,0 mg of L-(+)-glutamic acid (C5H9O4N). Dissolve it in 
approximately 25 ml of water.

Adjust the pH to a value range from 5 to 6 with a few drops of 2 mol/l potassium hydroxide solution 
(7.1.2). Then adjust the pH to 7,0 slowly with 0,02 mol/l potassium hydroxide solution (7.1.2). Dilute to 
50 ml with water and mix evenly.

The solution is stable for six months when stored at a temperature between 0 °C and 6 °C.

1)  The EC number refers to the Enzyme Classification number as given in: The International Union of Biochemistry,
Enzymenomenclature, Elsevier, Amsterdam, 1965. 
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7.1.9 L-(+)-glutamic acid standard solution, ρ = 100 mg/l.

Pipette accurately 5,0 ml of L-(+)-glutamic acid standard stock solution (7.1.8) into a 50 ml volumetric 
flask (7.2.8), dilute to the mark with water and mix evenly.

The solution is for the current use.

7.1.10 L-(+)-glutamic acid series standard solution, ρ = 5 mg/l, 10 mg/l, 15 mg/l, 20 mg/l, 30 mg/l 
and 40 mg/l.

Pipette accurately 0,50 ml, 1,00 ml, 1,50 ml, 2,00 ml, 3,00 ml and 4,00 ml of L-(+)-glutamic acid standard 
solution (7.1.9) into each of six 10 ml volumetric flasks (7.2.8) separately, dilute to the mark with water 
and mix evenly.

The solution is for the current use.

7.2 Apparatus

The usual laboratory equipment and, in particular, the following shall be used.

7.2.1 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.

7.2.2 Laboratory mixer, a stirrer or an oscillator.

7.2.3 Laboratory centrifuge, with 50 ml or 100 ml centrifuge tubes, operating at a radial acceleration 
of about 2 000g or an equivalent speed (e.g. 3 500 r/min to 4 000 r/min).

7.2.4 Analytical balance, capable of weighing to the nearest 0,001 g, 0,000 1 g.

7.2.5 Constant temperature drying box.

7.2.6 pH-meter.

7.2.7 Filter papers, with a diameter of about 15 cm, high or moderate speed.

7.2.8	 One-mark	volumetric	flasks, capacities of 10 ml, 50 ml and 100 ml, conforming to ISO 1042, 
class B standard.

7.2.9 Single-volume pipettes, capacities of 50 ml, 25 ml and 1 ml conforming to ISO 648, class B 
standard.

7.2.10 Single channel or multi-channel transferring pipettes and tips, of 5 ml, 1 000 μl, 200 μl and 
100 μl, conforming to ISO 8655-2.

7.2.11 Small plastic spatula or lid, for mixing the content evenly by stirring with the spatula in the 
cuvette or by shaking the cuvette covered with the lid.

7.2.12 Photoelectric colorimeter, provided with a filter which has a transmittance maximum at a 
wavelength of 490 nm, or spectrometer.

7.2.13 Cuvettes, of 10 mm optical path length.
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7.3 Procedure

7.3.1 General

If it is required to check whether the repeatability requirement is achieved, two separate determinations 
should be performed.

7.3.2 Test portion

Weigh, to the nearest 0,001 g, approximately 25 g, or other appropriate mass (m1) of the test sample 
(see Clause 6).

7.3.3 Preparation of extract

7.3.3.1 Add 50 ml of dilute perchloric acid solution (7.1.1) to the test sample, homogenize the mixture 
with the laboratory mixer (7.2.2).

7.3.3.2 Transfer the homogenized sample to centrifuge tube (7.2.3). Centrifuge for 10 min at a 
temperature of 10 °C, at a radial acceleration of about 2 000g or an equivalent speed (e.g. 3 500 r/min to 
4 000 r/min). Carefully skim off the fat layer and decant all the supernatant liquid through a filter paper 
(7.2.7) into a 100 ml conical flask. Discard the first 10 ml of the filtrate.

7.3.3.3 Pipet 25 ml of the solution (which should be only slightly turbid) with pipette (7.2.9) into 
centrifuge tube (7.2.3). Detecting with the pH-meter (7.2.6), adjust the pH to a value range from 7 to 8 
with 4 mol/l potassium hydroxide solution (7.1.2), then adjust the pH to 10,0 slowly with 2 mol/l and 
0,5 mol/l potassium hydroxide solution (7.1.2). Centrifuge for 3 min at a radial acceleration of about 
2 000g or an equivalent speed (e.g. 3 500 r/min to 4 000 r/min).

NOTE If the pH is slightly above 10,0, it can be adjusted back to the required pH value (7.1.1) with dilute 
perchloric acid.

7.3.3.4 Transfer all the supernatant into a 50 ml volumetric flask (7.2.8). Dilute to the mark with water 
and mix.

7.3.3.5 Cool the solution in ice for 10 min, and filter through a filter paper (7.2.7). Discard the first 
10 ml of the filtrate.

7.3.3.6 Pipet 5 ml, or some other appropriate volume (V1) of the filtrate into a 50 ml volumetric flask 
(7.2.8). Dilute to the mark with water and mix. The solution obtained will be used to determine the 
content of free L-(+)-glutamic acid in the test portion.

The volume V1 should be chosen so that the L-(+)-glutamic acid content of the solution is between 8 mg/l 
and 40 mg/l.

7.3.4 Determination

7.3.4.1 Preparation of detection instrument

Set up the spectrophotometer (7.2.12) and preheat the instrument according to the instrument 
specification until equilibrium conditions are achieved. Set the detection wavelength to 490 nm. Adjust 
the baseline of the equipment to zero with pure water.
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7.3.4.2 Absorbance determination of L-(+)-glutamic acid test solution

7.3.4.2.1 Maintain the temperature of solution R123 (7.1.6), water and the L-(+)-glutamic acid test 
solution (7.3.3.6) between 20 °C and 25 °C.

Pipette 1,0 ml of solution R123 (7.1.6) into a cuvette (7.2.13) and add 2,0 ml of water. The solution 
obtained is the blank solution.

Pipette 1,0 ml of solution R123 (7.1.6), 1,8 ml of water and 200 μl of the L-(+)-glutamic acid test solution 
(7.3.3.6) into another cuvette. The solution obtained is the test solution.

Mix the solutions with the spatula or lid (7.2.11), put it into the spectrophotometer and read the 
absorbance A1 of the test solution and Ab1 of the blank solution at a wavelength of 490 nm against water.

7.3.4.2.2 Pipette 50 μl of the GLDH solution (7.1.7) into each of the cuvettes. Mix the contents of the 
cuvettes evenly (7.2.11).

Read the absorbance A1′ of the test solution and Ab1′ of the blank solution at a wavelength of 490 nm 
against water after keeping still for 10 min to 15 min, and record the absorbance every 2 min until a 
constant absorbance is obtained. Take the constant absorbance value as the test result.

The exposure of the reaction solution in light should be avoided as much as possible. The temperature 
of the solution should be maintained between 20 °C and 25 °C.

7.3.4.3 Absorbance determination of L-(+)-glutamic acid standard solution

Repeat the operations described in 7.3.3.3.1, but replace the L-(+)-glutamic acid test solution (7.3.3.6) 
with the L-(+)-glutamic acid series standard solution (7.1.10). Read the absorbance As1 of the L-(+)-
glutamic acid standard solution and Ab2 of the blank solution. Then, repeat the operations described 
in 7.3.3.3.2. Read the absorbance As1′ of the L-(+)-glutamic acid standard solution and Ab2′ of the blank 
solution.

NOTE If 7.3.3.3 and 7.3.4.3 are detected at the same batch, the blank solution determination of 7.3.4.3 can be 
omitted. Take the value of Ab1 for Ab2 and Ab1′ for Ab2′ directly.

7.3.4.4 Moisture content determination of test sample

Determine the moisture content of the test sample in accordance with ISO 1442.

7.4 Calculation and results

7.4.1 Absorbance difference of L-(+)-glutamic acid standard solution

Calculate the absorbance difference for the L-(+)-glutamic acid standard solution by using Formula (3):

∆A A A A As s1 s b b1 1 2 2= ′ −( ) − ′ −( ) (3)

where

ΔAs1 is the absorbance difference for the L-(+)-glutamic acid standard solution;

As1 is the absorbance of the standard solution, measured in 7.3.4.3;

As1’ is the absorbance of the standard solution, measured in 7.3.4.3;

Ab2 is the absorbance of the blank solution, measured in 7.3.4.3;

Ab2’ is the absorbance of the blank solution, measured in 7.3.4.3.
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7.4.2 Absorbance difference of L-(+)-glutamic acid test solution

Calculate the absorbance difference for the L-(+)-glutamic acid test solution by using Formula (4):

∆A A A A A1 1 1 1 1= ′ −( ) − ′ −( )b b (4)

where

ΔA1 is the absorbance difference for L-(+)-glutamic acid test solution;

A1 is the absorbance of the test solution, measured in 7.3.3.3.1;

A1′ is the absorbance of the test solution, measured in 7.3.3.3.2;

Ab1 is the absorbance of the blank solution, measured in 7.3.3.3.1;

Ab1′ is the absorbance of the blank solution, measured in 7.3.3.3.2.

7.4.3 Formula of linear regression of L-(+)-glutamic acid standard curve

Take the concentration of the L-(+)-glutamic acid series standard solution (7.1.10) as the x-coordinate 
axis, and ΔAs1 (7.4.1) as the y-coordinate axis to draw the L-(+)-glutamic acid standard curve. The linear 
regression formula of the L-(+)-glutamic acid standard curve is shown by Formula (5):

y a x d= × + (5)

where

y is the absorbance difference for the L-(+)-glutamic acid series standard solution;

x is the concentration of the L-(+)-glutamic acid series standard solution, in milligram per 
litre;

a is the coefficient of the equation, round the numerical value to the nearest 0,000 1;

d is the coefficient of the formula.

7.4.4 L-(+)-glutamic acid concentration of the test solution

Calculate the L-(+)-glutamic acid concentration in the test solution (7.3.3.6) by using Formula (6):

c
A d
a1
1=

−∆
(6)

where

c1 is the numerical value of the concentration of L-(+)-glutamic acid test solution (7.3.3.6), in 
milligram per litre;

ΔA1 is the absorbance difference for the L-(+)-glutamic acid test solution in 7.4.2;

A is the coefficient of the equation in 7.4.3;

D is the coefficient of the equation in 7.4.3.

7

IS 5960 (Part 12) : 2023

ISO 4134 : 2021



 

7.4.5 L-(+)-glutamic acid content of test sample

Calculate the L-(+)-glutamic acid content of the test sample by using Formula (7):

W
c

m

W
m

V

m

1
1

1

1

110000

50
100

50

25

50

=
×

×
+ ×

×
(7)

where

W1 is the numerical value of the L-(+)-glutamic acid content of the test sample, in grams per 
100 g;

c1 is the numerical value of the concentration of L-(+)-glutamic acid test solution (7.3.3.6), in 
milligram per litre;

V1 is the numerical value of the volume, in millilitres, of filtrate taken in 7.3.3.6;

m1 is the numerical value of the mass, in grams, of the test portion (7.3.2);

Wm is the numerical value of the moisture content (7.3.4.4), in grams per 100 g;

V1
50

is the dilution factor of filtrate taken in 7.3.3.6;

25

50

“25” is the numerical value of the volume, in millilitres, of the filtrate transferred in 7.3.3.3 
for pH adjustment and “50” is the numerical value of the volume, in millilitres, of the solution 
in 7.3.3.4.

Round the result to the nearest 0,01 g/100 g.

7.5 Precision

7.5.1 Interlaboratory test

The precision of the method was established by an interlaboratory test carried out in accordance with 
ISO 5725-1 and ISO 5725-2. The results of these tests have been published (see Reference [4]). The 
values derived from these tests may not be applicable to concentration ranges and matrices types other 
than those given.

7.5.2 Repeatability

The value less than or equal to which the absolute difference between two test results obtained under 
repeatability conditions can be expected to be 0,55 % with a probability of 95 % of cases exceeding 
0,159 2 g/100 g up to 0,305 0 g/100 g for L-(+)-glutamic acid contents.

7.5.3 Reproducibility

The value less than or equal to which the absolute difference between two test results obtained under 
reproducibility conditions can be expected to be 0,82 % with a probability of 95 % of cases exceeding 
0,159 2 g/100 g up to 0,305 0 g/100 g for L-(+)-glutamic acid contents.

7.6 Detection limit

When Wm (the moisture content of test sample in 7.3.4.4) is 70 and V1/50 (the dilution factor of filtrate 
taken in 7.3.3.6) is 1/15, the detection limit is 0,02 g/100 g of L-(+)-glutamic acid contents.
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8 Test method of light absorption microplate reader

8.1 Reagents

The reagents are the same as those used in 7.1.

8.2 Apparatus

In addition to the equipment from 7.2.1 to 7.2.9, the following apparatus should be also included.

8.2.1 Single channel or multi-channel transferring pipettes and tips, of capacities 1 000 μl, 200 μl, 
100 μl and 20 μl conforming to ISO 8655-2.

8.2.2 Light absorption microplate reader, of wavelength 490 nm.

8.2.3 Microplate, of 96 holes (recommended), flat and transparent.

8.2.4 Brown glass vial, with caps, of volume not less than 1,5 ml.

8.3 Procedure

8.3.1 General

If it is required to check whether the repeatability requirement is achieved, two separate determinations 
should be carried out.

8.3.2 Extraction of L-(+)-glutamic acid in the test portion

The extraction method is the same as 7.3.2 and 7.3.3.

8.3.3 Determination

8.3.3.1 Preparation of detection instrument

Set up the light absorption microplate reader (8.2.2), preheat the instrument according to the 
instrument specification until equilibrium conditions achieved. Set the detection parameters: the 
detection wavelength of 490 nm, the microplate reading mode by row and by hole, and the reading time 
interval of approximately 0,5 s per hole.

8.3.3.2 Absorbance determination

8.3.3.2.1 Maintain the temperature of solution R123 (7.1.6), water, the L-(+)-glutamic acid series 
standard solution (7.1.10), the L-(+)-glutamic acid test solution (8.3.2) between 20 °C and 25 °C.

Pipette 300 μl of solution R123 (7.1.6) and 600 μl of water into a brown glass vial with caps (8.2.4). Mix 
by inverting or shaking the vial slowly. The solution obtained is the blank solution.

Pipette 300 μl of solution R123 (7.1.6), 540 μl of water and 60 μl of the L-(+)-glutamic acid test solution 
(8.3.2) into a brown glass vial (8.2.4). Mix by inverting or shaking the vial slowly. The solution obtained 
is the test solution.

Pipette 300 μl of solution R123 (7.1.6), 540 μl of water and 60 μl of the L-(+)-glutamic acid series 
standard solution (7.1.10) into a brown glass vial (8.2.4). Mix by inverting or shaking the vial slowly. 
The solution obtained is the standard solution.
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8.3.3.2.2 Pipette 200 μl of the blank solution, the standard solution and the test solution (8.3.3.2.1) 
into different holes of the same microplate (8.2.3).

Put the microplate into the light absorption microplate reader and swing for 5 s to 10 s. Read the 
absorbance Ab3 of the blank solution, As2 of the L-(+)-glutamic acid series standard solution and A2 of 
the L-(+)-glutamic acid test solution at a wavelength of 490 nm.

8.3.3.2.3 Pipette 10 μl of the GLDH solution (7.1.7) into each of the brown glass vials in 8.3.3.2.1. Mix 
by inverting or shaking the vial slowly.

Take the microplate out and pipette 200 μl of the solution from each brown glass vial into different 
holes. Each vial is recommended to be determined three times and the numerical average can be used 
as the test result.

Put the microplate into the light absorption microplate reader and swing for 5 s to 10 s. Read the 
absorbance Ab3′ of the blank solution, As2′ of the L-(+)-glutamic acid series standard solution and A2′ of 
the L-(+)-glutamic acid test solution at a wavelength of 490 nm after waiting for 10 min to 15 min, and 
keep reading the absorbance every 2 min thereafter until a constant absorbance is obtained. Take the 
constant absorbance value as the test result. If three determinations are performed, take the numerical 
average of the three constant absorbance as the result.

It should be pipetted or mixed slowly to avoid bubbles. The exposure of the reaction solution in light 
should be strictly avoided as much as possible. The temperature of the solution should be maintained 
between 20 °C and 25 °C.

8.3.3.3 Moisture content determination of test sample

The method for determining the moisture content is the same as 7.3.4.4.

8.4 Calculation and results

8.4.1 Absorbance difference for L-(+)-glutamic acid standard solution

Calculate the absorbance difference for the L-(+)-glutamic acid standard solution by using Formula (8):

∆A A A A As s s b b2 2 2 3 3= ′ −( ) − ′ −( ) (8)

where

ΔAs2 is the absorbance difference for the L-(+)-glutamic acid series standard solution;

Ab3 is the absorbance of the blank solution, measured in 8.3.3.2.2;

Ab3’ is the absorbance of the blank solution, measured in 8.3.3.2.3;

As2 is the absorbance of the standard solution, measured in 8.3.3.2.2;

As2’ is the absorbance of the standard solution, measured in 8.3.3.2.3.

8.4.2 Absorbance difference for L-(+)-glutamic acid test solution

Calculate the absorbance difference of the L-(+)-glutamic acid test solution by using Formula (9):

∆A A A A A2 b b= ′ −( ) − ′ −( )2 2 3 3 (9)

where

10 

IS 5960 (Part 12) : 2023

ISO 4134 : 2021



 

ΔA2 is the absorbance difference for the L-(+)-glutamic acid test solution;

Ab3 is the absorbance of the blank solution, measured in 8.3.3.2.2;

Ab3′ is the absorbance of the blank solution, measured in 8.3.3.2.3;

A2 is the absorbance of the L-(+)-glutamic acid test solution, measured in 8.3.3.2.2;

A2′ is the absorbance of the L-(+)-glutamic acid test solution, measured in 8.3.3.2.3.

8.4.3 Formula of linear regression for L-(+)-glutamic acid standard curve

Take the concentration of the L-(+)-glutamic acid series standard solution (7.1.10) as the x-coordinate 
axis, and ΔAs2 as the y coordinate axis to draw the L-(+)-glutamic acid standard curve. The linear 
regression equation of the L-(+)-glutamic acid standard curve is shown by Formula (10):

Y A X D= × + (10)

where

Y is the absorbance difference for the L-(+)-glutamic acid series standard solution;

X is the concentration of the L-(+)-glutamic acid series standard solution;

A is the coefficient of the equation, round the numerical value to the nearest 0,000 1;

D is the coefficient of the formula.

8.4.4 L-(+)-glutamic acid concentration of the test solution

Calculate the L-(+)-glutamic acid concentration in the test solution (8.3.2) by using Formula (11):

c A D
A2
2= −∆ (11)

where

c2 is the numerical value of the concentration of L-(+)-glutamic acid test solution (8.3.2), in 
milligrams per litre;

ΔA2 is the absorbance difference for the L-(+)-glutamic acid test solution in 8.4.2;

A is the coefficient of the equation in 8.4.3;

D is the coefficient of the equation in 8.4.3.

8.4.5 L-(+)-glutamic acid content of test sample

Calculate the L-(+)-glutamic acid content of the test sample by using Formula (12):

W
c

m

W
m

V

m

2
2

1

1

110000

50
100

50

25

50

=
×

×
+ ×

×
(12)

where
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W2 is the numerical value of the L-(+)-glutamic acid content of the test sample, in grams per 
100 g;

c2 is the numerical value of the concentration of L-(+)-glutamic acid test solution (8.4.4), in 
milligram per litre;

V1 is the numerical value of the volume, in millilitres, of filtrate taken in 7.3.3.6;

m1 is the numerical value of the mass, in grams, of the test portion (7.3.2);

Wm is the numerical value of the moisture content (8.3.3.3), in grams per 100 g;

V1
50

is the dilution factor of filtrate taken in 7.3.3.6;

25

50

“25” is the numerical value of the volume, in millilitres, of the filtrate transferred in 7.3.3.3 
for pH adjustment and “50” is the numerical value of the volume, in millilitres, of the solution 
in 7.3.3.4.

Round the result to the nearest 0,01 g/100 g.

8.5 Precision

8.5.1 Interlaboratory test

The precision of the method was established by interlaboratory tests carried out in accordance with 
ISO 5725-1 and ISO 5725-2. The results of these tests have been published (see Reference [4]). The 
values derived from these tests may not be applicable to concentration ranges and matrices other than 
those given.

8.5.2 Repeatability

The value less than or equal to which the absolute difference between two test results obtained under 
repeatability conditions can be expected to be 0,43 % with a probability of 95 % of cases exceeding 
0,157 7 g/100 g up to 0,298 7 g/100 g for L-(+)-glutamic acid contents.

8.5.3 Reproducibility

The value less than or equal to which the absolute difference between two test results obtained under 
reproducibility conditions can be expected to be 1,10 % with a probability of 95 % of cases exceeding 
0,157 7 g/100 g up to 0,298 7 g/100 g for L-(+)-glutamic acid contents.

8.6 Detection limit

When Wm (the moisture content of test sample in 8.3.3.3) is 70 and V1/50 (the dilution factor of filtrate 
taken in 7.3.3.6) is 1/15, the detection limit is 0,02 g/100 g of L-(+)-glutamic acid contents.

9 Test report

The test report shall specify:

— the sample;

— the International Standard used (including its year of publication);

— all information necessary for the complete identification of the sample;

— the sampling method used, if known;
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— the test method used, with reference to this document;

— all operating details not specified in this document, or regarded as optional, together with details of 
any incidents which can have influenced the test result(s);

— the test result obtained, or the two test results obtained if the repeatability has been checked;

— any deviations from the procedure;

— any unusual features observed;

— the date of the test.
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Annex A 
(informative) 

Safety practices

Safety practices in handling perchloric acid (HClO4) shall include following.

a) Remove spilled HClO4 by immediate and thorough washing with large amounts of water.

b) Hoods, ducts and other devices for removing HClO4 vapour shall be made of chemically inert
materials and so designed that they can be thoroughly washed with water. Exhaust systems should
discharge to a safe location and fans shall be accessible for cleaning.

c) Avoid the use of organic chemicals in hoods or other fume-removal devices used for HClO4
digestions.

d) Use goggles, barrier shields and other devices as necessary for personal protection. Use polyvinyl
chloride, not rubber, gloves.

e) In wet combustion with HClO4, treat the sample first with nitric acid to destroy easily oxidizable
organics unless otherwise specified. Do not evaporate to dryness.

f) Contact of HClO4 with strong dehydrating agents such as phosphorus pentoxide or concentrated
sulfuric acid can result in the formation of anhydrous HClO4, which reacts explosively with organic
matter and with reducing agents. Exercise special care in performing analyses requiring use of
HClO4 with such agents. It is extremely sensitive to shock and heat when the concentration is
72 g/100 g.

NOTE Taken from Reference [5].
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