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Hydrolysis of GdL in water at 25°C – variation of pH with respect to time

Molecular weight 178.15

Water solubility 47.0 % (w/w)

CAS No. 90-80-2

EC-No. 202-016-5

European food additive E 575, generally permitted following quantum satis

USA FDA status GRAS, no limitation in use other than GMP

Quality USP / FCC / EC

Granulations Fine Granular (F5010 / F8025), Powder (F2500)

Packaging 25 kg paper bags with polyethylene inliner

Glucono-delta-Lactone
Uniqueness in acidification

Glucono-delta-Lactone (GdL), a white crystalline powder, is a neutral cyclic

ester of gluconic acid. The acid is produced by an aerobic fermentation of a

carbohydrate source. After fermentation it is purified and crystallised into GdL.

When added to an aqueous solution, GdL dissolves rapidly. Then it hydrolyses

progressively to gluconic acid and the taste changes from slightly sweet to mildly

acidic. It is GdL’s gentle acidification and mild taste that set it apart from other

acidulants and favour its use in applications requiring a controlled decrease of pH

and/or a neutral flavour profile.

Gluconic Acid Glucono-delta-Lactone



Controlled Release Acidifier in Dairy Products

Many production processes in the dairy industry require a slow pH reduction

during manufacturing. This is traditionally obtained by adding lactic acid bacteria

or common food acids. Compared to the microbiological acidification, GdL 

can be added to milk at almost any temperature and it allows an excellent 

control and reproducibility of pH reduction in milk. Unlike other edible 

acids, GdL does neither cause microflocculation of casein, nor 

organoleptic changes in dairy products.

By ensuring a shorter total production time, a constant quality 

of final product, higher yields and a prolonged shelf life of the 

cheese, GdL F5010 has become a preferred acidifier in the 

manufacturing of feta-type cheeses, cottage cheese and 

mozzarella. Further uses are in the standardisation of the pH 

of milk used for cheese production and in acidified milk drinks.

Applications 

Coagulant in Tofu 

Tofu, a coagulated soymilk, is a traditional food in Asia. In Japan, the most popular

coagulant for tofu is Nigari (containing mainly magnesium chloride), but GdL is the

coagulant in silken tofu, a tofu with a smooth texture similar to yoghurt and a high

water content. The coagulation process takes place in individual selling size

containers, i.e. directly in the packaging. The product therefore does not need to

go through any further packing process, has no contact with any contaminants

and is practically sterile, i.e. safe and consumer friendly. It is also possible to

produce a silken tofu with an extra long shelf life using the UHT technology. 

In China, soya bean curd is traditionally made with calcium sulphate or

calcium chloride and is firmer than Japanese tofu. Nevertheless the so

called bean curd of glucose, a softer soya bean curd coagulated

with GdL, is always more appreciated by urban people. 

GdL F5010 is the coagulant of choice for a fine, uniform

textured tofu. GdL is also combined with Nigari, calcium

sulphate or calcium chloride to produce a silken tofu with

a firmer texture.

C6H10O6

The information contained herein has been compiled carefully to the best of our knowledge. We do not accept any
responsibility or liability for the information given in respect to described product. Our product has to be applied under full
and own responsibility of the user, especially in respect to any patent rights of other and any law or government regulation.



Curing Accelerator in Meat Products

The manufacturing of processed meat products like raw sausages, frankfurter-type cooked sausages and 

variations of them, is a complicated process. The ripening process as well as the curing and red colour 

formation process of sausages are highly dependent on the pH of the medium in which they take place. 

When using GdL F5010 or F2500 in scalded sausages, the curing process is both accelerated and made

more complete, resulting in a brighter red colour of the meat product. GdL thus allows to reduce both the 

addition of nitrite by up to 30% and the residual level of nitrite by up to 75%, making the product safer. 

In raw sausages, the faster and better controlled acidification with GdL than with starter cultures shortens the 

ripening process and reduces the risk of the development of undesirable microorganisms. Further, the progressive 

and continuous acidification with GdL vs. other food acids improves the firmness and cutting characteristics of the 

sausage without modifying its characteristic aromatic flavours.

GdL also serves to enhance the antimicrobial action of lactates in pâtés, to lower the pH of poultry products to remedy their

pinking, and, in combination with alginates and a calcium source, to make restructured meat products like kebab.

Chelating Agent in Seafood

Like meat, seafood is fast spoiling but its shelf-life can be prolonged by freezing and

processing. For example, shrimps as well as other crustaceans and molluscs are affected

by melanosis. Antioxidants like sulphites prevent melanosis. However sulphites are well

known as allergens and their use in seafood is thus legally limited. GdL, as an

outstanding copper and iron chelating agent, helps inhibiting melanosis by depriving

the enzymes causing the browning of the metal ions needed for their activation.

The combination of GdL F2500 or F5010 with sulphites in the pre-freezing dip of

frozen shrimps or in the blanching brine of canned shrimps allows to come away

from calcium disodium EDTA and to reduce the sulphite use by 50-90%. 

GdL is also used in the canning brine of canned shrimps both as a mild acidulant

and as a sorbate and benzoate preservative agent enhancer. It further allows to

reduce the salt level of the canning brine by 60-80% without loss of firmness of the

shrimps. Thus the shrimps are healthier and have an improved clean shrimp flavour,

closer to that of the fresh product. 

In canned and cured fish GdL serves

as a mild tasting acidulant that

improves the flavour, texture and

colour of the product. In cured fish the

salt content of the brine can also be

significantly reduced without affecting

the microbiological stability of the

product.

Marinated fish products like rollmops

or Matjes herring are made better

tasting and still microbiologically stable

by replacing up to 90% of their acetic

acid content by an amount of GdL that

allows to achieve the same pH as with

vinegar alone.

Chelating power of GdL and calcium disodium EDTA for iron and copper



Leavening Agent in Bakery Products

The traditional way of leavening baked goods is to produce carbon dioxide by yeast fermentation. Other leavening systems

have however become always more popular due to certain drawbacks of yeast fermentation. Yeast leavening is a relatively

slow process and, in addition, yeast decays with time and is sensitive to low temperatures. 

One alternative is the neutralisation of sodium bicarbonate by an acid. GdL belongs to the

group of slow leavening agents as the rising is based on the progressive hydrolysis of

GdL to gluconic acid when water is added to the dough mix. The gluconic acid  

then reacts with sodium bicarbonate for a continuous release of carbon dioxide.

Particularly interesting is the slowness of GdL’s hydrolysis at room temperature

and its acceleration when the temperature increases. GdL also allows to adjust

the pH in the baked product and thus to prolong its shelf-life. By further

ensuring a good baking volume while not affecting the taste, GdL F2500 is 

a preferred leavening agent in dough premixes for home use (pizza, bread,

muffins, cakes), refrigerated ready-to-bake rolls, deep-frozen self-rising-

crust pizzas, gluten-free bakery products and others.

By lowering the pH, acidulants like vinegar, lemon juice or pure acetic and citric acids reduce the microbial growth in prepared

salads, dressings, sauces and dips. However, the addition of these acidulants is limited by their sour smell or taste. This is

particularly the case in low-fat or fat-free products because the fat that partly masks the harsh taste of vinegar is missing.

Thanks to its very mild flavour GdL can be used at a higher concentration than other organic acids. Thus, it allows to reach

lower pH values and to improve the microbiological stability of the product without producing an organoleptically detectable

acidity. As a consequence, it also enhances the efficiency of sorbate and benzoate preservatives as these molecules act only

as antimicrobials in their undissociated acid form. Further, as an excellent iron and copper chelating agent, GdL prevents

these ions from catalysing the oxidative degradation of fats and oils and thus inhibits rancidity. 

GdL F2500 or F5010 is in fact a multifunctional substance that can replace up to 3 different ingredients of salads, dressings

and sauces: the acidifier, the chelating agent and to some extent the preservative. It adds value and safety to these products

by improving their taste, extending their shelf-life and reducing the use of preservative agents. 

GdL is used in potato, chicken, ham, tuna, shrimp and other salads as well as in light salad dressings and

light mayonnaises either in combination with other organic acids or in complete replacement of them. 

GdL has also become a preferred acidifier in pesto sauces and is used in low pH tomato

sauces, tomato/mascarpone sauces, sloppy joe sauces, cheese sauces as well as

gravy bases. More recently, Nacho cheese dips as well as onion, crab and black

bean dips with GdL have become popular.

Other Applications 

Besides the described applications, GdL is also used as:

■ a mild acidulant and yield improver in ready-to-eat pasta and rice products

■ a browning inhibitor in canned fruits and vegetables

■ a raw material for the preparation of calcium, magnesium, zinc, iron and other

gluconates as well as chlorhexidine gluconate

■ an alpha-hydroxy acid in skin care products

■ a set retarder in gypsum

Mild Acidulant and Preservative Agent Enhancer 
in Prepared Salads, Dressings and Sauces
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Jungbunzlauer is represented in all major markets. Our global network of sales companies and distributors covers more than 130 countries.

Better Quality, Reliability

The key to retaining existing customers and to

gaining new customers is the quality of our

products and services. For us, this means offering

the best products, the best services and the most

professional support to our customers, always and

everywhere.

Faster Responsiveness, Quick Decisions

Time is a critical factor for all companies competing

in a global market. This means we have to provide

our products and services on time and respond to

customer needs swiftly and flexibly.

Closer Flexibility, Personal Contact

Customers prefer to do business with suppliers

who understand them and who have the ability to

think the same lines. For us, this means genuine

customer proximity – by way of a global sales and

distribution network. It also means being in

constant contact with the customers, in order to

learn, to understand and thus to respond to

specific needs.

Better, Faster, Closer.
We are more than just the sum of our products

Jungbunzlauer Companies

GERMANY
Ladenburg

FRANCE
Marckolsheim

AUSTRIA
Vienna/

Pernhofen
SERBIA
Subotica

SINGAPORE
Singapore

USA
Boston

NETHERLANDS
Papendrecht

SWITZERLAND
Basel

JAPAN
Tokyo

HUNGARY
Budapest

ROMANIA
Oradea

CANADA
Port Colborne

INDIA
Mumbay


