
 
 

INDIGOTINE 
  
 Prepared at the 73rd JECFA (2010) and published in FAO 

Monographs 10 (2010), superseding specifications prepared at the 
28th JECFA (1984) and published in the Combined Compendium of 
Food Additive Specifications, FAO JECFA Monographs 1 (2005). An 
ADI of 0 - 5 mg/kg bw was established at the 18th JECFA (1974). 
 

SYNONYMS CI Food Blue 1, FD&C Blue No. 2, Indigo Carmine, CI (1975) No. 
73015, INS No. 132 
 

DEFINITION Consists essentially of a mixture of disodium 3,3' -dioxo-[delta2,2'-
biindoline]-5,5'-disulfonate (principal component) and disodium 3,3'-
dioxo-[delta2,2'-biindoline]-5,7'-disulfonate (isomer) and subsidiary 
colouring matters together with sodium chloride and/or sodium 
sulfate as the principal uncoloured components. 
 
May be converted to the corresponding aluminium lake in which 
case only the General Specifications for Aluminium Lakes of 
Colouring Matters apply. 
 

Chemical names Disodium 3,3'-dioxo-[delta2,2'-biindoline]-5,5'-disulfonate (principal 
component) 
 

C.A.S. number 860-22-0 (principal component) 
 

Chemical formula C16H8N2Na2O8S2 (principal component) 
 

Structural formula 

 
Principal component 

 
Formula weight 

 
466.36 (principal component) 
 

Assay Not less than 85% total colouring matters. 
Not more than 18% of disodium 3,3'-dioxo-[delta2,2'-biindoline]-5,7'-
disulfonate. 
 

DESCRIPTION Blue powder or granules 
 

FUNCTIONAL USES Colour 
 

CHARACTERISTICS  
 



 
 

IDENTIFICATION  
 

Solubility (Vol. 4) 
 

Soluble in water; sparingly soluble in ethanol 

Identification of colouring 
matters (Vol. 4) 
 

Passes test 

PURITY  
 

Loss on drying (Vol. 4) 
 

Not more than 15% at 135° together with chloride and sulfate 
calculated as sodium salts. 
(See Volume 4 under “SPECIFIC METHODS, Food Colours.”) 
 

Water insoluble matter  
(Vol. 4) 
 

Not more than 0.2% 

  
Subsidiary colouring 
matters 
 

Not more than 1%  
See description under TESTS 
 

Organic compounds other 
than colouring matters  
(Vol. 4) 
 

Not more than 0.5% of sum of isatin-5-sulfonic acid, 5-
sulfoanthranilic acid and anthranilic acid. 
(See Volume 4 under “SPECIFIC METHODS, Food Colours.”) 
Proceed as directed under Determination by High Performance 
Liquid Chromatography using an elution gradient of 2 to 100% at 4% 
per min (linear) followed by elution at 100%. 
 

Unsulfonated primary 
aromatic amines (Vol. 4) 
 

Not more than 0.01% calculated as aniline 
(See Volume 4 under “SPECIFIC METHODS, Food Colours.”) 

Ether extractable matter 
(Vol. 4) 
 

Not more than 0.2% 
(See Volume 4 under “SPECIFIC METHODS, Food Colours, Method 
II.”) 
Use 2 g of sample for the test. 
 

Lead  (Vol. 4) Not more than 2 mg/kg 
Determine using an atomic absorption technique appropriate to the 
specified level. The selection of sample size and method of sample 
preparation may be based on the principles of the method described 
in Volume 4 (under “General Methods, Inorganic Components, 
Metallic Impurities”).  
 

TESTS 
 

 

PURITY TESTS  
Subsidiary colouring 
matters 
 

Subsidiary colouring matters are determined by high performance 
liquid chromatography using the following conditions: 
 
Chromatographic system 

- HPLC system with a UV/VIS detector or a diode array detector, 



 
 

auto sampler or injector 
- Detector wavelength: 610 nm 
- Column:  C18 on silica gel  (250 x 4.6 mm, 5 µm) ACE 5 C18 or 

equivalent 
- Mobile phase: solvent A: 0.02 mol/l ammonium acetate and 

solvent B: acetonitrile: water (7:3 v/v)  
- Gradient elution: A:B 92:8 v/v to A:B 70:30 v/v (0-15 min); to 

A:B 40:60 v/v (15-25 min); to A:B 92:8 v/v (25-30 min); A:B 
92:8 v/v (30-35 min). 

- Column temperature: 40° 
- Flow rate: 1.0 ml/min 
- Injection volume: 20 µl  

The subsidiary colours are separated from the principal component 
and its isomer. The subsidiary colouring matter monosodium 3,3'-
dioxo-[delta

2,2'
-biindoline]-5 sulfonate elutes at approximately 21 min.

 
METHOD OF ASSAY Total colouring matters content 

 
Proceed as directed under Total Content by Titration with Titanous 
Chloride in Volume 4, using the following (See “SPECIFIC 
METHODS, Food Colours”): 
Weight of sample: 1.0-1.1 g 
Buffer: 15 g sodium hydrogen tartrate 
Weight (D) of colouring matters equivalent to  
1.00 ml of 0.1 N TiCl3: 23.32 mg. 
 
Disodium 3,3'-dioxo-[delta2,2'-biindoline]-5,5'-
disulfonate,disodium 3,3'-dioxo-[delta2,2'-biindoline]- 5,7'-
disulfonate (5,7’ isomer) and subsidiary colouring matters by 
HPLC 
 
The isomers get separated under the HPLC conditions detailed 
under the separation of subsidiary colouring matters, and the 
amounts present can be quantified using an external standard 
calibration.  
 
Reagents 

- Acetonitrile, HPLC grade 
- Ammonium acetate, HPLC grade 
- Reference standards of disodium 3,3'-dioxo-[delta2,2'-biindoline]-

5,5'-disulfonate and disodium 3,3'-dioxo-[delta2,2'-biindoline]- 5,7'-
disulfonate  

 
Standard stock solutions (1000 μg/ml): Weigh accurately 0.10 g 
(±0.1 mg) of each reference standard and transfer to a 100 ml 
volumetric flask and bring to volume with water.  
 
Standard solutions: Prepare five solutions from the standard stock 
solutions in the concentration range of 1 to 20 µg/ml.  
 
Sample solution: Weigh accurately 0.10 g (±0.1 mg) (w2) of the 
sample and transfer to a 100 ml volumetric flask (v) and bring to 



 
 

volume with water (sample solution SA). 
Transfer 1.00 ml (vs1) and 5.00 ml (vs5) of the solution SA to two 50 
ml volumetric flasks (vS), respectively, and bring to volume with 
water (sample solutions S1 and S5). 
 
Procedure 
 
Inject the five standard solutions for each isomer using the 
conditions detailed under TESTS (Subsidiary colouring matters by 
HPLC) and integrate peak areas at 6.5 min for the 5,5’ isomer 
(disodium 3,3'-dioxo-[delta2,2'-biindoline]-5,5'-disulfonate) and 10.8 
min for the 5,7’ isomer (disodium 3,3'-dioxo-[delta2,2'-biindoline]- 5,7'-
disulfonate). Construct standard curve for each compound (Area vs. 
standard concentration, µg/ml). 
Inject sample solutions SA, S1 and S5. The peak area of the 5,7’ 
isomer for the sample solution should be in the linear range of the 
calibration graph, otherwise increase the volume vs5. Sample 
solutions S1, S5  and SA are to quantify disodium 3,3'-dioxo-[delta2,2'-
biindoline]-5,5'-disulfonate, disodium 3,3'-dioxo-[delta2,2'-biindoline]- 
5,7'-disulfonate (5,7’ isomer) and subsidiary colouring matters, 
respectively.   
 
Calculations 
Calculate the concentrations (C, % (w/w)) of the two isomers and 
subsidiary colouring matters in the sample using the standard curves
and the following formulas:  
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where 

A5,5’ is the area of the peak of the 5,5’ isomer in the sample 
chromatogram (area units);  

A5,7’ is the area of the peak of the 5,7’ isomer in the sample 
chromatogram (area units);  

Asum is the sum of the areas of the peaks in the chromatogram 
(610 nm), except for the two isomers; 

b5,5’ and b5,7 ’  are the linear coefficients of the calibration graphs 
for the 5,5’ isomer and 5,7’ isomer, respectively; 

m5,5’ and m5,7 ’ are is the slope of the calibration graph (area 
units ml/µg) for the 5,5’ isomer and 5,7’ isomer, respectively; 

ws is the sample weight (g); 



 
 

v is the volume of the sample solution sA (ml); 
vs1 is the volume of the sample solution s1 (ml); and 

   vs5 is the volume of the sample solution s5
 (ml). 

  
 


