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L-MALIC ACID

Enzymatic UV method.
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 Kit for measurement of L-Malic acid concentration in wine.

PRINCIPLE OF THE METHOD

L-Malic acid is oxidised by nicotinamide adenine dinucleotide ( NAD ) to oxaloacetate using L-Malate dehydrogenase (L- MDH ) as a catalyst.

                          L-MDH
L-Malate+NAD+-----------> oxaloacetate+NADH
The formation of oxaloacetate is removed using a second reaction catalyzed by glutamate  oxaloacetate transaminase enzyme (GOT) that  converts the oxaloacetate to  L-aspartate in the presence of L-glutamate.
The amount of NADH formed and measured is stoichiometrically related to the amount of L-Malic acid (L-Malate) present in the sample.
The reagent already contain PVP, to avoid the interferences of polyphenolic substances in red wine.

METROLOGICAL CHARACTERISTICS

SPECIFITY

The method is specific for the L-malic acid. 



LINEARITY:
1,2
g/L

SAMPLE

Wine. 

· Note:

· Not is necessary to bleach the red wine with Total Poliphenols concentration > 3,0 g/L with a PVP solution because the reagent already contain PVP.

· Before to procede with test, we suggest to dilute the sample ( 4 ml of distilled water + 1 ml sample )  and then multiply the result  per 5.

To measure also esterified L-Malic acid (see References) add 6 ml di Sodium Hydroxide 2M to 20 ml of wine, heat for  30 min under a reflux condenser while stirring. Allow to cool to room temperature and neutralize with sulfuric acid 1 M using an indicator paper. Transfer quantitatively into a 50 mL volumetric flask and fill up to the mark with water. Perform the assay following the procedure and then multiply per dilution factor (2,5). The result is the sum of the free and esterified L-Malico acid.

REAGENTS 

Sample Blank Buffer

(liquid)
Good Buffer.
2x50 mL

Chromogen Diluent

(liquid)
Good Buffer.
1x50 mL

Chromogen

(liquid)
Good Buffer, NAD.
1x50 mL

Enzyme

(liquid)
L-MDH, GOT.
1x2,5 mL

Standard

(liquid)
L-Malic Acid 1g/L.

Preservative.
1x10 mL

REAGENTS – STORAGE AND STABILITY

Kit:
Store at +2-8°C. Do not refrigerate.

Stable until the expiry date shown on the label.

Opened reagents:
The Reagents are stable after opening until the expiry date shown on the bottles when are protected from direct light, tightly closed, and stored at reported temperature.

Working Reagent:
Stable 3 days at +2-8°C.

REAGENTS  - PREPARATION

All reagents are liquid ready to use.

To prepare Working Reagent, mix one volume of Chromogen Diluent with one volume of Chromogen (1mL+1mL) depending on the number of assay to run.

REAGENTS – PRECAUTION AND WARNING

- This method describes the manual use of this kit. For use with automatic analyzer see the specific applications.

- Quality control data sheet of the reagents are available upon request. Refer to the batch number on the label.

ADDITIONAL EQUIPMENT

Pipettes. 

Spectrophotometer.

Cuvette (Lightpath = 1cm).

Thermostatic water bath at +37°C.

SAFETY PRECAUTIONS

Refering to european law this product is not classified as a dangerous substance. The reagents contain  inactive components such as detergent and preservatives. The total concentration of these components is lower than the limits reported by 67/548/CEE and 88/379/CEE directives and next modifications about classification, packaging and labelling of dangerous substances.

However, the reagents should be handled with caution, avoiding swallowing and contact with skin, eyes and mucous membranes.

The use of laboratory reagents according to good laboratory pratice is recommended (*).

* EU-Dir 1999/11 Commission Directive of March 1999 adapting to technical progress the principles of good laboratory pratice as specified in Council Directive 87/18/EEC.

WASTE MANAGEMENT 

Please refer to local legal requirements.

ANALYTICAL PROCEDURE (Enzyme->Starter)

Wavelength
340 nm



Lightpath
1 cm



Temperature
+37°C



Measurement
Against distilled water.



Reaction
end point (increase)



Allow reagents to reach working temperature (15-25°C) before using.


STANDARD
SAMPLE


Working Reagent
2000
2000
L

Distilled Water
-
-
L

Sample
-
50
L

Standard
50
-
L

Mix thoroughly, measure the absorbance of the Sample and the Standard (ABS1) against the blank.

Enzyme
50
50
L

Mix thoroughly and  incubate for 10 min at  +37°C. 

Measure the absorbance  of the Sample and the Standard (ABS2) against the blank. 

CALCULATIONS (Reagent 3->starter)
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Note:

For concentrations higher than  1,2 g/L  dilute the sample with distilled water, repeat the determination and multiply the result by the dilution factor.

ANALYTICAL PROCEDURE (for use on flow cell analyzer)

Wavelength
340 nm

Lightpath
1 cm

Temperature
37°C

Measurement
Against distilled water.

Reaction
end point (increase)

Allow reagents to reach working temperature (15-25°C) before using.


 REAGENT BLANK
SAMPLE BLANK
STANDARD
SAMPLE


Sample Blank Buffer
-
2000
-
-
L

Chromogen Diluent
1000
-
1000
1000
L

Chromogen
1000
-
1000
1000
L

Enzyme
50
-
50
50
L

Distilled water
50
50
-
-
L

Sample
-
50
-
50
L

Standard
-
-
50
-
L

Mix thoroughly and  incubate for 10 min at  +37°C

Measure  absorbance of Sample, of Sample Blank, of Reagent Blank and Standard against the blank. 

CALCULATIONS (for use on flow cell analyzer)
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Note:

For concentrations higher than  1,2 g/L  dilute the sample with distilled water, repeat the determination and multiply the result by the dilution factor.

QUALITY CONTROL

Each laboratory should estabilish its own internal Quality Control scheme and procedures for corrective action if controls do not recover within the acceptable tolerances.

REFERENCES

Olschimke, D., Nieser, W. & Junge, Ch 1969 Bestimmung der Apfelsaure in Weinen und Traubensaften, Deutsche Lebensmittel-Rundschau 65, 383-384
SYMBOLS
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Manufactured by








2x50 mL
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Store at +15-25°C
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