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O R I G I N  A N D  P R O D U C T I O N

Neohesperidin dihydrochalcone (CITROSA) is a multifunctional
ingredient used to improved the taste properties of food, feed,
pharmaceuticals and cosmetics.

Flavonoids are a family of natural substances ubiquitous in the plant
kingdom. Depending on their chemical structure they are classified
in different groups: flavanones, flavones, chalcones, dihydrochal-
cones, anthocyanins, etc. In particular, citrus fruits contain several
flavanone glycosides whose highest concentration is placed in the
peel (Table I).

CITROSA is derived from neohesperidin, a flavanone which occurs
in Seville (bitter) oranges (Citrus aurantium)  by a single hydrogena-
tion step (Figure 1).

This technical information is intended to illustrate its multifunction-
al properties and the wide range of applications sucessfully devel-
oped for this ingredient.

Figure 1. Chemical structure of CITROSA.

Table. 1 CITRUS FLAVANONE SOURCE BOTANICAL NAME

Hesperidin Sweet orange Citrus sinensis

Naringin Grapefruit Citrus paradisii

Neohesperidin Bitter orange Citrus aurantium
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CHEMICAL NAME Neohesperidin dihydrochalcone
SYNONYMS NHDC, Neohesperidine DC
BRAND NAME CITROSA

EINECS NUMBER 243-978-6
CAS NUMBER 20702-77-6
FEMA GRAS NUMBER 3811
E NUMBER E-959

MOLECULAR WEIGHT 612
CALORIC VALUE 2 Kcal/g
ADI 0-5 mg/Kg bw

CITROSA is a multifunctional ingredient:

• It is a very potent masking agent, improving palatability of foods.

• Enhances the mouthfeel of many “diet” or sugar-reduced products, and

even of fat reduced foods, even at very low levels of use (1-5 ppm)

• CITROSA shows excellent synergy with many food and flavour ingredients

• CITROSA modifies and enhances flavours, particularly fruit flavours.

CITROSA masks the unpleasant taste of active ingredients in phar-
maceuticals, dietary supplements and certain functional foods.
CITROSA reduces the perception of bitterness of caffein, dex-
trometorphan and other well known bitter substances. CITROSA
also helps to reduce acidic and astrigent notes in flavours and foods.

The addition of low levels of CITROSA (from 1 to 5 ppm) has been
found to improve the perception of texture and mouthfeel in a
wide range of food products. CITROSA can therefore make an
important and useful contribution to the perceived mouthfeel and
body of both sweet and savoury products. Thus, sugar-free soft-
drinks formulated with CITROSA have improved mouthfeel and
body (less watery) when compared to products without it.
Enhanced creaminess and improved mouthfeel are also perceived
in a low-calorie yogurt containing CITROSA. A low fat mayonnaise
containing CITROSA is described as bein significantly creamier
when compared to the same product without it. Similar observa-
tions have been made in other savoury products such as ketchup
and low-fat spreads.

D E S C R I P T I V E  D A T A

S E N S O R Y  P R O P E R T I E S



3

CITROSA has remarkable synergistic effects with a wide range of
food ingredients, including intense and bulk sweeteners, flavour
enhancers such as maltol and ethyl maltol and flavours, such as
lemon flavour. These synergistic effects with other sweeteners can
help to reduce the total amount of sweeteners to achieve a given
sweetness intensity, and therefore cost saving may be expected
particularly by using CITROSA in blends with polyols, aspartame
and acesulfame K. In addition to delivering sweetness synergy,
CITROSA also modify the sweetness profile of low-calorie sweeteners
to help them to deliver a more sucrose-like sensory profile. For
example, the sweet aftertaste usually associated with aspartame is
reduced and the bitterness associated with high concentrations of
acesulfame K or the 'metallic' aftertaste of saccharin are much less
apparent. These effects on sweetness quality have been demon-
strated in a wide range of food products such as soft-drinks, con-
fectionery and dairy products.

CITROSA has been found to modify and enhance flavours, particu-
larly fruit flavours, and frequently with significant beneficial conse-
quences. Thus for example, in citrus drinks the fruitier notes and
some of the more subtle flavours are enhanced, while the more
dominant acid notes are subdued. In sugar-free chewing gum, the
flavour duration is longer than can normally be achieved with other
intense sweeteners. An enhancement of fruit flavours is also
observed in other foodstuffs such as boiled sweet, sugar-free jelly,
yoghurt, etc. A similar effect is observed for chocolate and vanilla
flavours in sugar-free nougat and chocolate desserts.

To quantify these effects, standard descriptive sensory techniques
were used in which a panel of highly trained tasters was employed,
the sensory attributes of each product described, with reference
products identified and standardised. Significant differences were
found between each test and control pair evaluated. CITROSA
added induced significant changes to some flavour  attributes of all
the range of flavoured products evaluated.

The solubility in water at room temperature is 0.4-0.5 g/l, increas-
ing to about 650 g/l at 80ºC. It, like other citrus flavonoids (hes-
peridin, naringin), exhibits higher solubility in an ethanol-water mix-
tures than in water or ethanol alone. CITROSA is sufficiently soluble
in aqueous and alcoholic media for all food and beverage applica-
tions, but solubility may be enhanced by dissolving it in glycerol,
propylene glycol and their respective water mixtures, in warm or
hot water or incorporating it in combination with other ingredients,
for example, flavours.

Low cold water solubility is not a limitation due to the fact that opti-
mum levels of use are far below the solubility limits.

S O L U B I L I T Y



The stability properties of CITROSA have been studied 

(a) in model systems under a comprehensive range of pH/temper-
ature conditions and 

(b) to various food/beverage processing regimes and subsequent
relevant storage, using both sensory and HPLC methods.

Model system data

High CITROSA stability from pH 2 to 6 indicates that no significant
loss of sweetener would be expected during normal shelf-life of
soft-drinks (Figure 2).

For any food ingredient, hydrolytic decomposition increases with tem-
perature. However, the data from model system shows that CITROSA
is stable even under severe laboratory conditions (Figure 3).

Sensory stability data

Neither loss nor variation of sensory performance have been
observed in products containing CITROSA processed under the fol-
lowing conditions:

Processing
• Pasteurisation of orange beverage (85ºC for 15 seconds)

• UHT processing of chocolate milk  (140ºC, 2000 psi for 4-8 seconds)

• Yoghurt manufacturing process  (fermentation at 42ºC to pH 4.2)

• High boiling in non-added sugar jam (pH 3.0, boiling at 102-106ºC for 

35-40 min)

Storage:
• Lemon soft-drink (12 months at room temperature)

• Chilled chocolate milk (6 weeks, 4ºC)

• Plain yoghurt (3 weeks, 4ºC)

• Non-added sugar blackcurrant jam (18 months, room temperature)

In conclusion, these data suggest that CITROSA would be suffi-
ciently stable for many food and beverage applications, and should
encourage manufacturers to evaluate the adequacy of CITROSA in
their own product formulations.
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Figure 2. Predicted CITROSA remaining
(%) after 1 year at 20ºC.

Figure 3. Half-life of CITROSA
as a function of pH at 60ºC.
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CITROSA is a versatile ingredient which can be used in a wide
range of products including low calorie and regular foods, diabetic
foods, sugarless products, certain cosmetics, pharmaceutical and
veterinary preparations and animal feeds.

CITROSA is a multifunctional ingredient which can be used in a
wide range of products:

Beverages

Carbonated beverages are a major market for flavour ingredients.
CITROSA has been shown to remain stable in a lemonade beverage
after one year of storage at room temperature, either in the dark or
in the light, and also after 3 months at 40ºC. The use of low concen-
trations of CITROSA can help to increase the shelf-life of lemonade,
and therefore also prolonging the time during which the product
would be judged as acceptable in terms of sensory quality.

Pasteurisation at high temperature (70-100ºC) and time ranging
from few seconds to several minutes is normally used for non-car-
bonated juice-based soft-drinks with high juice contents as this
heat treatment is essential for the microbial integrity of this type of
products during their required shelf life.

CITROSA would remain virtually stable under pasteurisation of fruit
juice-based beverages, even under extreme conditions of time and
acidity not used during the manufacture of beverages.

Dairy products

No significant decomposition has been detected during and after
milk pasteurisation, the yoghurt fermentation process and subse-
quent cold storage. In addition, even high CITROSA concentrations
did not affect the rate of acidification by lactic acid bacteria during
the fermentation process. This suggests that CITROSA can be
added, where appropriate, at an early stage  of the yoghurt manu-
facturing process. 

The degradation of CITROSA in solution as a function of tempera-
ture (70-100ºC) and pH (6-7) has also been studied in order to esti-
mate losses during thermal processing of non-fermented milk-
based products. Results indicate that CITROSA would withstand
these heat treatments without significant degradation.

CITROSA can contribute remarkable sensory benefits in dairy
products such as custard, mousse, yoghurt and frozen desserts. The
sweetness profile is rounded out, resulting in more acceptable
products with sweetness characteristics more like those of sucrose
sweetened standards. CITROSA also improves the mouthfeel of
dairy based desserts, particularly those whose fat levels have been
reduced, by enhancing creaminess and increasing the amount of
perceived body. Products taste richer and more like their full
fat/sugar equivalents.

A P P L I C A T I O N S  I N  F O O D S T U F F S

A P P L I C A T I O N S
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Fruit-based products

Good results in terms of sensory quality and stability have been
obtained in sugarless jams products formulated with acesulfame K,
CITROSA and sorbitol. This product has proven to be stable during
processing at 105ºC during 35-40 min and also over 18 months
storage at room temperature.

Confectionery

Good results in terms of stability and sensory quality have been
obtained in the manufacture of boiled-sweets by using acesulfame
K and CITROSA in combination with bulking agents. 

In chewing gum containing CITROSA, the rate of flavour release is
noticeably faster and the duration of flavour is longer than in refer-
ence products. These properties make CITROSA especially suitable
for this application.

Other food applications

CITROSA can also be used in savoury products such as soups and
sauces; some types of beers; bakery; ice-cream; cereals; snacks, etc.

Apart from the food industry, other areas for CITROSA applications
are pharmaceuticals, cosmetics, foodstuffs and tobacco products.

Pharmaceuticals and OTC

CITROSA can help to mask the unpleasant tastes and suppress bit-
terness of antibiotics, vitamins and many other pharmaceutical
ingredients, thus improving its flavour and palatability. CITROSA is
used in antiacid products as it reduces astrigency perception.

The unpleasant taste of some active ingredients can be msked by
formulations including CITROSA, examples being:

• Aminoacids • Paracetamol

• Acetylcisteine • Pentoxifylline

• Dextrometorphan • Vitamins

• Magnesium salts • etc ...

Feedstuffs

CITROSA has several useful properties which improve the palatabil-
ity of animal feeds. CITROSA could be incorporated into feedstuffs
either as a component of feed flavours or directly during the man-
ufacturing process. Its long-lasting aftertaste allows the masking of
unpleasant flavours of some components of feed, such as certain
minerals, vitamins and protein sources. 

O T H E R  A P P L I C A T I O N S
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European Union

With the publication of the 94/35/EC and 96/83/EC Directives, use
of CITROSA has been authorised as a sweeteneing agent in a wide
range of foodstuffs including beverages, dairy products, confec-
tionery, chewing gum, edible ices, food supplements based on vita-
mins and minerals and dietary preparations. Approval for uses has
also been granted in other countries as Argentina, Switzerland,
South Africa and Turkey.

CITROSA is also listed as a flavour enhancing and modifying
substance in Directive 98/72 EC. 

United States

CITROSA is approved by the Expert Panel of FEMA (US Flavors and
Extracts Manufacturers Association, FEMA GRAS 3811) in over 20
different categories of foods with established maximum levels of
use. It is defined as a flavor ingredient and therefore it does not
have to be labelled.

CITROSA is also regulated as a flavor ingredient without any use
limitation in Japan, Australia and New Zealand. Other countries
outside the EU and US also accept FEMA GRAS regulations and
permit the use of CITROSA as a flavor ingredient. 

Approved uses of CITROSA outside the food sector

Pharmaceuticals

European Pharmacopoeia analytical Monograph was published in
2002, defining the pharmaceutical grade CITROSA quality in the EU.
In the US it can be used in drug products on the basis of existing
food applications (FEMA GRAS). 

Cosmetics

Approved under the INCI system for cosmetic ingredients.

Feed

Both in the EU and the US, CITROSA is an approved ingredient to
improve the palatability of feed.

R E G U L A T O R Y  S T A T U S
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CITROSA, as a crystalline stable product, can be handled safely for
incorporation into food products. It is advisable that exposure to of
dust be avoided and where necessary safety glasses and dust
masks be worn.

All information and data given in this brochure are guidelines only.
It is, therefore, advisable to carry out preliminary evaluations to
determine the suitability of CITROSA in a particular food formula-
tion. At that stage there may well be questions beyond the scope
of this brochure. In such cases, we will be pleased to supply the fol-
lowing on request:

• standard recipes

• dosage and handling guides

• specific stability studies

• personalised analytical methods

• regulatory information

CITROSA (powder) is available in standard 1, 5 and 25 kg drums
with double bags or as otherwise agreed. Upon request samples of
CITROSA for testing purposes can be supplied.

Other formats available:

CITROSA® micronized (to speed solubility)
CITROSA® L5 (5% CITROSA in glycerol)

CITROSA® P10 (10% CITROSA in maltodextrins)

H A N D L I N G

A V A I L A B I L I T Y

C U S T O M E R  S E R V I C E  A N D  T E C H N I C A L  I N F O R M A T I O N
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