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Project Overview

 To see if there are practical alternatives for Caramel Color

 Selected two Caramel Color Targets: one for Balsamic and the other for 

BBQ

 “Cost in Use” was not a consideration for this project

 Limited Time for Qualitative Color Stability Evaluation 

 This Report is Non-Commercial  



Caramel Color 

Replacement –
Balsamic 

Vinaigrette

 FRUIT & VEGETABLE EXTRACT - A

 FRUIT EXTRACT - B

 FRUIT EXTRACT – C

 ROASTED BARLEY MALT - D

 CARAMELIZED APPLE CONCENTRATE – E

 CARAMELIZED ONION JUICE - F

 ROASTED BARLEY MALT - G

 PRUNE JUICE CONCENTRATE - H



Generic Balsamic Formula Overview
Reference – Non 

Caramel Color 

Balsamic

Target – Balsamic with Added 

Caramel Color

Ingredients % %
Non Caramel Color Balsamic 20.0000 20.0000

Sucrose 16.5000 16.5000

Red Vinegar 100 Grain 8.0000 8.0000

Water 37.2500 37.0500

PGA 0.0800 0.0800

Xanthan Gum 0.2200 0.2200

EDTA 0.0075 0.0075

Garlic Powder 0.1000 0.1000

Black Pepper 0.1400 0.1400

Salt 1.7000 1.7000

Dijon Mustard 0.5000 0.5000

Olive Oil 6.0000 6.0000

Soybean Oil 8.5000 8.5000

Caramel Color – Class IV - 0.2000

Total 100.0000 100.0000



Balsamic Vinaigrette

Balsamic – No Caramel Color Target – 0.2% Caramel Color



 Fruit & Vegetable Extract - A  Fruit Extract - B



 Fruit Extract - C  Caramelized Apple Concentrate - E



 Roasted Barley Malt - D  Roasted Barley Malt - G



 Caramelized Onion Juice - F  Prune Juice Concentrate - H



ADS Caramel Color Replacement - Balsamic Vinaigrette
Product  Name Code # Use Level (%) Flavor Comments

Fruit & Vegetable Extract
A 0.2

Similar in flavor
A1 1

Fruit Extract

B 0.2 Similar in flavor

B1 1.5
Slight raisin note, not as bright/sharp

Fruit Extract

C 0.2 Similar in flavor

C1 1.5
Noticeable stone fruit/prune flavor

Roasted Barley Malt
D 0.2

Similar in flavor
D1 0.6

Caramelized Apple 

Concentrate

E 0.2
Similar in flavor

E1 1.5

Caramelized Onion Juice
F 0.2 Hints of onion 

F1 1.5 Very strong caramelized onion 

Roasted Barley Malt

G 0.2 Slight malt notes

G1 0.4
Slight malt notes, not as sweet/bright

Prune Juice Concentrate
H 0.2 Similar in flavor

H1 10 Very strong prune flavor
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Generic BBQ Formula Generic BBQ Formula [Target]

Caramel Color Replacement – BBQ Sauce



Caramel Color Replacement – BBQ Sauce



A: ‘Fruit & Vegetable Extract - A’

Target: ADS BBQ Sauce; 0.20% Caramel Color 

A: ADS BBQ Sauce, 0.20% ‘Fruit & Vegetable 
Extract - A’

A1: ADS BBQ Sauce, 1.0% ‘Fruit & Vegetable 
Extract - A’

Flavor Profile: Similar

Flavor Profile: Similar



B: ‘Fruit Extract B’

Target: ADS BBQ Sauce; 0.20% Caramel Color 

B: ADS BBQ Sauce, 0.20% ‘Fruit & Vegetable 
Extract B’

B1: ADS BBQ Sauce, 1.5% ‘Fruit & Vegetable 
Extract B’

Flavor Profile: Similar

Flavor Profile: Minor caramel / burnt note; less sweet



C: ‘Fruit Extract C’

Target: ADS BBQ Sauce; 0.20% Caramel Color 

C: ADS BBQ Sauce, 0.20% ‘Fruit & Vegetable 
Extract C’

C1: ADS BBQ Sauce, 1.5% ‘Fruit & Vegetable 
Extract C’

Flavor Profile: Similar

Flavor Profile: Strong prune flavor / tart note



D: ‘Roasted Barely Malt ’

Target: ADS BBQ Sauce; 0.20% Caramel Color 

D: ADS BBQ Sauce, 0.20% ‘Roasted Barley 
Malt’

D1: ADS BBQ Sauce, 0.60% ‘Roasted Barley 
Malt’

Flavor Profile: No mentionable deviation.

Flavor Profile: No mentionable deviation.



E: ‘Caramelized Apple Juice Concentrate’

Target: ADS BBQ Sauce; 0.20% Caramel Color 

E: ADS BBQ Sauce, 0.20% ‘Caramelized 
Apple Juice Concentrate’

E1: ADS BBQ Sauce, 1.5% ‘Caramelized Apple 
Juice Concentrate’

Flavor Profile: No mentionable deviation.

Flavor Profile: No mentionable deviation.



F: ‘Caramelized Onion Juice Concentrate’

Target: ADS BBQ Sauce; 0.20% Caramel Color 

F: ADS BBQ Sauce, 0.20% ‘Caramelized 
Onion Juice Concentrate’

F1: ADS BBQ Sauce, 1.5% ‘Caramelized Onion 
Juice Concentrate’

Flavor Profile: Slight onion note.

Flavor Profile: Strong caramelized onion flavor.



G: ‘Roasted Barley Malt’

Target: ADS BBQ Sauce; 0.20% Caramel Color 

G: ADS BBQ Sauce, 0.20% ‘Roasted Barley 
Malt’

G1: ADS BBQ Sauce, 0.40% ‘Roasted Barley 
Malt’

Flavor Profile: Slight malt note.

Flavor Profile: Malt notes; slightly bitter aftertaste.



H: ‘Prune Juice Concentrate’

Target: ADS BBQ Sauce; 0.20% Caramel Color 

H: ADS BBQ Sauce, 0.20% ‘Prune Juice 
Concentrate’

H1: ADS BBQ Sauce, 10.0% ‘Prune Juice 
Concentrate’

Flavor Profile: Similar in flavor.

Flavor Profile: Strong prune flavor; noticeable 

tartness.



Sensory Evaluation – Conclusion

Similar Flavor

• Fruit & Vegetable Extract – A

• Roasted Barley Malt – D

• Caramelized Apple 

Concentrate - E 

Similar Color

• Fruit Extract – B

• Fruit Extract – C

• Roasted Barley Malt – D

• Roasted Barley Malt – G

• Caramelized Apple 
Concentrate – E

• Caramelized Onion Juice - F

• Prune Juice Concentrate - H

Overall Favorite 

• Fruit & Vegetable Extract - A

• Roasted Barley Malt - D

• Caramelized Apple 

Concentrate – E



Regulatory Considerations

Product Name

Recommended 

Naming

Regulatory Notes

FRUIT AND VEGETABLE JUICE (A)

Fruit and Vegetable Juice 

(color) 
30% sugar which contributes to added sugar line on label

If ≥10% usage, must 
declare sulfites

Citric acid and invert sugar may need to be declared if functional in final product. Invert sugar is likely 

from beet and would therefore be considered Bioengineered.

FRUIT AND VEGETABLE JUICE (B)

Fruit Juice (color) 30% sugar which contributes to added sugar line on label

If ≥10% usage, must 
declare sulfites

FRUIT AND VEGETABLE JUICE (C)

Fruit juice (color) Sugar would contribute to added sugar line

ROASTED BARLEY MALT (D)

Caramel color Not GRAS for color, only for flavor.

Would need to apply for GRAS for color to call it “Malt Extract”

CARAMELIZED APPLE 

CONCENTRATE (E)

Fruit Juice (color) Sugar would contribute to added sugar line

CARAMELIZED ONION JUICE (F)

Vegetable juice (color) Sugar would contribute to added sugar line

ROASTED BARLEY MALT (G)

Caramel color Not GRAS for color, only for flavor

Would need to apply for GRAS for color to call it “Malt Extract”

PRUNE JUICE CONCENTRATE (H)

Fruit juice (color)

Sugar would be considered added sugar



Caramel Color Definition

 Caramel Color, according to the Code of Federal Regulations (21 CFR 73.85) is 
the dark-brown liquid or solid resulting from the carefully controlled heat 
treatment of food grade carbohydrate. Certain food-grade acids, alkalis and 
salts may be employed to assist the caramelization of the carbohydrate.

 Caramel Color I is prepared by the controlled heat treatment of 
carbohydrates with alkali or acid.  

 Caramel Color II is prepared by the controlled heat treatment of 
carbohydrates with sulfite-containing compounds. 

 Caramel Color III is prepared by the controlled heat treatment of 
carbohydrates with ammonium compounds.

 Caramel Color IV  is prepared by the controlled heat treatment of 
carbohydrates with ammonium-containing and sulfite-containing compounds.

http://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfcfr/CFRSearch.cfm?fr=73.85


Fruit and Vegetable Juice –for color

 The color additives fruit and vegetable juice is prepared either by 

expressing the juice from mature varieties of fresh, edible fruits and 

vegetables, or by the water infusion of the dried fruit or vegetable The 

color additive may be concentrated or dried. 21CFR (73.250, 73.260)

 Labeling-Fruit and Vegetable Juice (color)


