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Disclaimer: 
The information contained in this document is for guidance purposes only. It does not purport to recommend or 
stipulate the most appropriate method to use for the determination of single strength juice content. 

Methodology for the Reconstitution of Juice Concentrates 

Purpose  
To provide guidelines to Manufacturers on the available methods commonly used to calculate dilution 

rate in order to produce single strength reconstituted juice from concentrate. 

Dilution rate specifies the number of parts by volume of water which are required to be added to one 

part by volume of the concentrated juice in order to obtain juice which complies with the provisions 

of the Codex Standard 247-2005 (single strength reference values). 

Background 
Reconstituted juice is defined as single strength juice produced from a juice concentrate. 

There are several processing steps: 

1. Concentration:

• The juice is either steam heated to evaporate the water present in the juice (between 50-80%

of the water is removed) or ultra-filtered and then concentrated using reverse osmosis.

• Reverse osmosis is a purification process that uses a partially permeable membrane/ filter to

remove large unwanted particles by applying pressure. The water content of the juice moves

in the opposite direction through a semi-permeable membrane, producing a concentrated

juice.

2. Reconstitution:

• To bring the concentrate back to its previous form, enough water is added to reconstitute the

concentrated juice back to that of the undiluted juice from which it was made. The

measurement of this is known as standard brix.

3. Finally, the juice is then pasteurised before packaging.

For further illustration on how reconstituted juice is manufactured, please refer to 

https://www.australianbeverages.org/juice-australia-microsite/. 

Definitions 

Single-strength Juice 
The term assigned to juice at its natural strength, either directly from the extraction process or in a 

reconstituted form. 

A Concentrated Juice 
Is a product that has been concentrated by the removal of water in a sufficient amount to increase the 

°Brix level to a value of at least 50% greater than the °Brix value established for reconstituted juice from 

the same fruit, as indicated in the Codex Stan 247-2005 Annex. 
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Reconstituted Juice 
Reconstituted juice is a product produced from a juice concentrate that has been diluted with the 

same amount of water that was taken away during the concentration process. 

Juice Concentrate 
Juice concentrate is produced commercially by concentrating juice to a defined °Brix by evaporation. 

As juice is produced on a seasonal basis, it must be stored between seasons to ensure a year-round 

supply to consumer markets. Most juice is produced as frozen concentrated juice because it can be 

stored for long periods of time and shipped at lower cost as it contains less water. 

Evaporation 
The process of removing water from juice by heat. 

°Brix 

°Brix measurement is the determination of pure sucrose content in water: 

1-degree Brix (ºBx) = 1g of sucrose / in 100g of solution @ 20°C

However, for juice °Brix is the measure of all soluble solids in juice. In juice, it does not represent 

sugars/sucrose only, though sugars make up the bulk of the solids in the juice and the remaining 

smaller amounts are organic acids, vitamins, proteins, free amino acids, essential oils, glucosides and 

colour pigments.  

For fruit juice products, °Brix is determined by measuring juice density or refractive index. 

Single strength °Brix reference values 

Single Strength °Brix reference values are used to determine the minimum °Brix level for the 

preparation of reconstituted fruit juice/puree from concentrate. Codex Stan 247-2005 is used as the 

relevant international standard to obtain the minimum Brix reference values. The Annex to this 

Standard sets out the minimum Brix level for each reconstituted fruit juice/puree.   

The preparation of fruit juice that requires reconstitution of concentrated juices must be in 

accordance with the minimum Brix level established in the Annex to Codex Stan 247-2005.  

If there is no Brix level specified in the Table to the Annex of Codex Stan 247-2005, minimum °Brix 

shall be calculated on the basis of the soluble solids content of the single strength juice used to 

produce such concentrated juice.  

Juice content (% juice)  
This is the quantity of juice in the beverage, expressed as percent juice. It can be calculated as a 

percentage in a number of different ways including: %v/v, %w/v and %w/w.  

Corrected °Brix 

°Brix results for citrus juices, by convention are typically corrected for acidity. 
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°Brix value obtained after correction for the acid content of juice represents the actual sugar 

concentration of juice. Dissolved substances other than sugars will influence the result of Brix 

measurements. Thus, the level of acid, the second most abundant dissolved material, is often 

measured and a correction of the °Brix value is made. 

For single-strength juices, acid correction is small and the term °Brix is commonly used without 

correction to mean only the sugar content. However, in measuring °Brix of juice concentrates, 

the acid correction is important due to the much higher acid content of concentrate. In Codex Stan 

247-2005 this is referred to ‘acid corrected’. Here, the term “°Brix, corrected” is used.

Determining the °Brix corrected value 
The °Brix corrected value, is calculated based on the following calculation: 

°Brix + Correction Factor (CF) 

CF = Correction Factor can be obtained from Acid Correction Brix Tables (Cobell). 

Example:  

If an Orange Juice has a °Brix of 65 and a citric acid (%w/w) of 3.00 the °Brix, corrected value is as 

follows:  

°Brix, corrected = 65 + 0.59 = 65.59 

Typically, fruits that are high in acid such as citrus are acid corrected. However, when purchasing raw 

materials, it is best to confirm from the supplier if acid correction has been applied to the specification. 

Using °Brix to calculate Reconstitution 

Methods 
Manufacturers use various methods to calculate the dilution rate in order to produce reconstituted 

juice from concentrate.  

Things to know: 

• °Brix is the % of sucrose by weight

• Density or Specific Gravity (SG) is g/mL

• Volume = Mass / SG.

There are 3 main methods used by manufacturers: 

Method 1  

This is a mass-based method which calculates the quantity of single strength reconstituted juice by 

dividing the concentrate °Brix by the single strength °Brix (as provided in Codex 247-2005 Annex). 

Concentrate °Brix is determined by refractometer. 

Please note: If it is a Citrus product the refractometer °Brix reading is acid corrected using Acid 

Correction Brix Tables (Cobell). 
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Single strength °Brix can be obtained from Codex Standard 247-2005 or AIJN. 

Example 1: Determining the reconstitution factor using °Brix 

Lime Juice Concentrate 

Concentration of lime juice concentrate = 47 °Brix (uncorrected) 

Acid Correction Factor (CF) = 6.52 

Acid Corrected °Brix: 47 + 6.52 (CF)= 53.52 °Brix 

Codex minimum single strength (SS) Brix for lime: 8 °Brix       

NOTE: This value is acid corrected. 

Concentration factor: 53.52/8 = 6.69 

100g of the juice concentrate x 6.69 = 669g of SS juice 

 In summary: 

100g of lime juice concentrate + 569g water will produce 669g SS Lime Juice. 

NOTE: The outcome is in mass. 
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Method 2 

This method uses °Brix to determine the concentration factor, however it also uses the density or 

specific gravity (g/mL) of the single strength juice as part of the calculation. 

Example 2: Determining the reconstitution factor using °Brix and then converting to volume using 

Specific Gravity (SG) 

Lime Juice Concentrate 

Concentration of lime juice concentrate = 47 °Brix (uncorrected) 

Acid Correction Factor (CF) = 6.52 

Acid Corrected °Brix: 47 + 6.52 (CF)= 53.52 °Brix 

Codex minimum single strength (SS) Brix for lime: 8 °Brix       

NOTE: This value is acid corrected. 

Density (specific gravity) of single strength (SS) lime (8 °Brix): 1.0318 

Specific gravity (SG) is obtained from the sugar tables in the Appendix by referencing ‘8.0 Degrees 

Brix’ and selecting the corresponding specific gravity.   

From example 1 we know that: 

100g of the juice concentrate x 6.69 = 669g of SS juice  

Convert the weight of the SS juice to volume by dividing by the SG of the SS juice: 669/1.0318 = 648 mL 

In summary: 

100g of lime juice concentrate + 569g water will produce 648 mL of SS Lime Juice. 

NOTE: The outcome is in volume. 
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Method 3 

The concentration factor is determined by the conversion of the concentrate °Brix and single strength 

°Brix to grams of sucrose per Litre using sugar tables provided in the Appendix. 

As described, these are the most commonly used methods across industry. It is recommended that 

Members determine the most suitable and appropriate method for the business.  

Example 3: Determining the reconstitution factor using grams of sucrose per 100 mL 

Lime Juice Concentrate 

Concentration of lime juice concentrate = 47 °Brix (uncorrected) 

Acid Correction Factor (CF) = 6.52 

Acid Corrected °Brix: 47 + 6.52 (CF)= 53.52 °Brix 

Codex minimum single strength (SS) °Brix for lime: 8 °Brix      

NOTE: This value is acid corrected. 

Using figures from sugars tables in the Appendix: 

For the lime juice concentrate: 

% of sucrose by weight (°Brix) for concentrate is 53.52 

g of sucrose per Litre for concentrate is 667.7 

For the SS Lime Juice: 

% of sucrose by weight (°Brix) for SS juice is 8 

g of sucrose per Litre for SS juice is 82.31 

Concentration factor: 667.7/82.31 = 8.11 

100 mL of the juice concentrate x 8.11 = 811 mL of SS juice 

In summary: 

100 mL of lime juice concentrate + 711 mL water will produce 811 mL of SS Lime Juice. 

NOTE: The outcome is in volume. 
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Appendix 
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