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Dr. Robert Martin, Deputy Director 
Division of Biotechnology and GRAS Notice Review 
Office of Food Additive Safety (HFS 255) 
Center for Food Safety and Applied Nutrition 
Food and Drug Administration 
4300 River Road 
College Park, MD 20740-3835 

October 31,2005 

Dear Dr. Martin: 

SUBJECT: GRAS Notification - Exemption Claim for 
Isomaltulose (PalatinoseTM) 

The enclosed GRAS Notification is hereby submit on behalf SUDZUCKER AG 
Mannheim/Ochsenfurt. This notice is in accordance with FDA proposed rule of 
April 17,1997 (62 FR 18938), relating to the filing of a generally recognized as 
safe (GRAS) notification. SUDZUCKER AG Mannheim/Ochsenfurt claims that 
the use of isomaltulose as a disaccharide$arbohydrate is generally recognized as 
safe based on scientific procedures. It is therefore exempt from pre-market 
approval requirements of the Federal Food, Drug, and Cosmetic Act. 

In conformity with the requirements outlined in the proposed rule, the attached 
information is included (in tripZicate) with this exemption claim. Also enclosed is 
an electronic copy (PFD) of the Notification Claim and Additional Information 
documents. 

                    

W illiam A. Olson, Ph.D. 
Consultant to 
SiiDZUCKER AG Mannheim/Ochsenfurt 

WAO:gbt 
lsomaltulose GRAS Cover 

Enclosures 
GRAS Notification Exemption Claim for Isomaltulose (CD) 
GRAS Notification (3 copies) 

cc: A. Sentko 
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Federal Institute for Risk Assessment (BfR) 

24 September 2004 

Initial assessment report on the application made by Südzucker AG to place on the 
market the novel food ingredient isomaltulose (Palatinose®) in accordance with 
Article 6 of Regulation (EC) No 258/97 

The application made by Südzucker AG for the authorisation of isomaltulose (trade name 
Palatinose®) as a novel food ingredient was assessed by the Federal Institute for Risk 
Assessment on the basis of the criteria defined in Article 3(1) of Regulation (EC) No 
258/97. The initial assessment report was drawn up on the basis of the structured 
assessment scheme contained in the Commission Recommendation of 29 July 1997 
(97/618/EC) for foods in Class 1.2, i.e. pure chemicals or simple mixtures from non-GM 
sources, the source of which has no history of food use in the Community. 

I. Specification of the NF 

The applicant has drawn up specifications for the identity and purity of the product in 
question, isomaltulose (trade name Palatinose®) (B.I.1), including the following 
parameters : 

Isomaltulose  min. 98%  
Other saccharides max. 2%  
Ash residue  max. 0.01%  
Lead   max. 0.1 mg/kg  
(The above figures refer in each case to dry weight).  
Water   max. 6% 

The results of analytical tests carried out on a total of nine batches of isomaltulose show 
that they correspond to the proposed specifications, complying with the above-mentioned 
parameters. The content of other possible metallic contaminants (cadmium, nickel, 
mercury and arsenic) was in each case below the detection limits of the methods used.  

The chemical stability of isomaltulose and isomaltulose in boiled sweets was proven over 
a storage period of two years. 

II. Effect of the production process applied to the NF 

According to the applicant, the manufacture of isomaltulose corresponds to the first of 
two stages which occur during the manufacture of the sweetener isomalt, which is 
authorised as a food additive in the EU in accordance with Directive 94/35/EC. Isomalt 
was assessed by the European Commission’s Scientific Committee on Food (SCF) and 
by the Joint FAO/WHO Expert Committee on Food Additives (JECFA) in terms of its 
safety, and accepted for use in food (SCF, 1984 and 1987 ; JECFA, 1987). 

Food-grade saccharose, obtained from traditional sugarbeet, is the raw material used to 
manufacture isomaltulose. A sterilised saccharose solution is passed through a carrier 
substance containing immobilised, dead Protaminobacter rubrum cells, and the α-1.2-
glycoside bond in saccharose converts into the α-1.6-glycoside bond through enzyme 
activity. The product of this reaction, isomaltulose, is obtained after filtering the solution, 
ion-exchange, and evaporation by crystallisation and drying. 

According to the applicant, the production process, which is shown in the form of a 
flowchart, is accompanied by a quality assurance system in accordance with GMP and  
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HACCP principles. This covers the safety of all chemicals and excipients used as well as 
contact materials, in accordance with the Directives in force in the European Union.    

III. History of the organism used as the source of the novel food 

The source material for the manufacture of isomaltulose is food-grade saccharose derived 
from conventional sugarbeet which has a reliable history of food use. 

IX. Anticipated intake/extent of use of the NF 

Isomaltulose is intended for use as an ingredient in drinks (5–15%), cereal-products, 
soups, dressings and desserts (15–30%), milk-based products (10–20%), bread and 
confectionery (up to 99%), and other products such as jams and energy–reduced foods 
(10–40%) and  will partly replace glucose, fructose, saccharose and starch hydrolysates. 
The applicant is assuming that the total intake of glucose and fructose will be unchanged. 

On the basis of the isomaltulose placed on the market in Japan in 2002 and allowing for a  
tenfold safety margin to account for the expected future increase in the consumption of 
isomaltulose, the applicant calculates that there is an intake of 1 g per person per day in 
Japan, which is equivalent to a sugar replacement rate of 2.5 %. Since sugar consumption 
in Europe is assumed to be twice as high, the applicant estimates that the maximum 
average intake in Europe will be 2 g per day or 20 g per day at a high level of 
consumption. 

The applicant has presented various estimates of isomaltulose intake in Germany, 
depending on age-group and foodstuff, using a variety of calculation methods. 
Consumption figures from the National Consumption Study (NVS, 1985–1988) and data 
from a multi-centre study of children aged from 6 months to 5 years (consumption study 
to determine the food intake of infants (VELS), 2001–2002) were used as the basis for 
the calculations. Intake estimates were also based on farming and sales statistics relating 
to sugar consumption and sales of sports drinks and chocolate bars. On the basis of these 
consumption figures, the average daily intake of isomaltulose is estimated at 15.9 g for 
children aged from 1–4 years, 34.8 g for adolescents aged from 11–18 years and 23.8 g 
for the total population. At particularly high consumption levels, it is possible for 
adolescents to consume up to 100 g isomaltulose per day. 

X. Information from previous human exposure to the NF or its source 

Isomaltulose is found in low concentrations in honey (N.H. Low and P. Sporns (1988) 
Analysis and quantitation of minor di- and trisaccharides in honey, using capillary gas 
chromatography. Journal of Food Science 53 (2): 558-561) and in cane sugar syrup. The 
applicant estimates that the average intake of isomaltulose from the consumption of 
honey in Germany is < 10 g per year. 

Isomaltulose has been used as a food ingredient in Japan since 1985 and has been 
accepted as a functional food ingredient in a large number of products since 1992 under 
the regulations applicable to Food for Specified Health Use (FOSHU), since it reduces 
the development of caries. According to the applicant, there have been no side effects so 
far.  

XI. Nutritional information on the NF 
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The ingredient in question, isomaltulose, on account of its low caries-inducing properties 
and low glycaemic index, will partly replace caries–inducing carbohydrates or those with 
a higher glycaemic index, such as glucose, fructose, saccharose and starch hydrolysates. 

Metabolisation 

Isomaltulose is split by the hydrolytic action of the isomaltase-saccharase complex in the 
small intestinal mucosa into equal parts of glucose and fructose, with isomaltase 
catalysing most of the hydrolytic activity. This hydrolytic splitting process, however, is 
substantially slower compared with that of saccharose; the rate of hydrolysis of 
isomaltulose being only 1/5 to 1/4 of that of saccharose. Therefore glucose and insulin 
levels also rise more slowly after oral administration of isomaltulose and attain lower 
maximum levels ((B.A.R. Lina, D. Jonker, G. Kozianowski (2002) Isomaltulose 
(Palatinose®) : A review of biological and toxicological studies. Food and Chemical 
Toxicology 40:1375-1381). However, as demonstrated in the feed studies referred to by 
the applicant, under the given test conditions and at the isomaltulose concentrations 
administered, no or only a small quantity of unhydrolysed isomaltulose reached the large 
intestine, where it ferments into short-chain fatty acids, for example, and could affect 
faecal microflora (Kashimura et al, 1990b). 

The products resulting from this splitting process are absorbed by active and passive 
transport systems and further metabolised via the normal process of carbohydrate 
metabolisation.  At 4 kcal/g, isomaltulose has the same physiological calorific value as 
saccharose. The slower hydrolysis and consequently slower rate of absorption mean that 
serum glucose and insulin levels increase more slowly than is the case for saccharose. On 
account of these properties which were demonstrated in both healthy and diabetic 
subjects, isomaltulose is said to be suitable both for diabetics and for those of a 
prediabetic disposition (B.A.R. Lina et al, 2002). According to the study in humans 
carried out by Achten et al. (2003), referred to by the applicant, during physical activity, 
isomaltulose has an oxidation rate of 28%, compared with a rate of 63% for saccharose, 
which the authors of the study attribute to isomaltulose’s lower rate of hydrolysis. This is 
associated with increased use (consumption) of glycogen and reserves of fat in the body. 

Glycaemic index 

The glycaemic index is a means of classifying foods containing carbohydrates according 
to their effect in triggering a rise in  blood sugar levels and is defined as the area under 
the blood sugar level curve. The glycaemic index is obtained by measuring the rise in the 
blood sugar level after consuming 50 g of carbohydrate derived from the food in 
question.  The glycaemic index of a food is given in comparison to glucose, which has a 
reference value of 100. Saccharose has a glycaemic index of 70 and isomaltulose 
obtained a glycaemic index of 32 and an insulin index of 30 at Sydney University. 

Caries-inducing properties 

The formation of dental caries is caused by many factors. One of the main causes is the 
biosynthesis of extracellular insoluble glucan polymers on the surface of the teeth and 
acid formation due to the enzymatic breakdown of carbohydrates by plaque-forming 
bacteria in the mouth such as Streptococcus mutans, for example. A pH-value below 5.7 
favours the demineralisation of tooth enamel. Numerous in vitro studies prove that 
isomaltulose is not fermented by Streptococcus mutans  and other oral plaque-forming 
bacteria, so that acid formation is minimal, compared with saccharose and glucose, and 
no insoluble glucans are formed. Measurements of the pH of the mouth in humans 
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showed that after consuming confectionery containing isomaltulose, the pH value 
remained above the critical level of 5.7. Compared with traditional forms of sugar, 
isomaltose is therefore less caries-inducing (T. Oku (1996) Oligosaccharides with 
beneficial health effects: A Japanese perspective. Nutrition Reviews 54 (11): 59-66). 

Side effects 

Owing to the total hydrolysis of isomaltulose in the small intestine, and the subsequent 
absorption of the split products, glucose and fructose, the applicant claims that even at 
higher intakes of isomaltulose there are unlikely to be laxative effects or effects on flora 
in the large intestine, except in the case of saccharase-isomaltase deficiency, which is 
either congenital or caused by brush-border dystrophy. The application documents 
contain a report of a study on the safety assessment of isomaltulose (Annex B XIII), 
carried out at the TNO-Institute in the Netherlands. No gastro-intestinal disturbances 
were observed among 10 healthy men (18-35 years of age) who received between 0.25 
and 0.75 g of isomaltulose per kg of body weight in eight meals, nor during a gastro-
intestinal tolerance study  (random, double-blind) on 60 female and male volunteers 
(aged 24 years +/- 9), who consumed either saccharose or isomaltulose in increasing 
concentrations over 12 weeks. The gastro-intestinal tolerance of isomaltulose was 
comparable to that of saccharose up to an intake of 48 g. 

The lipid metabolism parameters (LDL, VLDL, HDL-C, total cholesterol and 
triglycerides) examined in some studies also showed no significant variations compared 
with saccharose, except for a substantial increase in free fatty acids and a slight increase 
in total plasma cholesterol concentration observed in one study.   

XII. Microbiological information on the NF 

According to the applicant, isomaltulose contains no substances of bacterial origin likely 
to present a risk to health. 

Saccharose is dissolved, filtered and sterilised before undergoing enzyme treatment. The 
microbiological quality of the product is checked regularly as part of process control 
measures. Crystalline isomaltulose does not provide the conditions necessary for 
microbial growth. 

The microorganism Protaminobacter rubrum CBS 574.77, used as an enzymatic 
processing aid, is classed in Risk Group 1, i.e. according to present scientific knowledge, 
the handling of bacteria in this risk group presents no risk to humans and vertebrates 
(Berufsgenossenschaft der chemischen Industrie, (Trade Association for the Chemical 
Industry) Merkblatt B006 2/97 ZH 1/346, Safe Biotechnology, Classification of 
Biological Agents: Bacteria). As proof of the safety of the bacterial strain used, a 
publication was presented in which the pathogenicity and toxicogenicity of P. rubrum 
were tested in studies of mice and rabbits. A cell suspension with live bacteria as well as 
cell free surplus in various dilutions or cell-free culture medium was administered 
intravenously to the animals. The authors concluded from the results that P. rubrum  is 
not pathogenic and has low toxicity (Porter, 1991). In addition, P. rubrum  CBS 574.77 
was tested for activity against various Gram negative and Gram positive bacteria. The 
test results show that this bacterium has no anti-microbial properties. 

After cultivation, the microorganisms are destroyed using formaldehyde. According to 
the applicant, P. rubrum was not detected in any of the samples tested (Annex B.XII.1-
1). In addition, a search for protein and saccharose-6-glucosylmutase activity was carried 
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out (Annex B.XII.1-2). Ninhydrin process control data were also presented on a routine 
basis. The above-mentioned tests were always negative over a five-year period. 

In addition, various tests to detect mesophilic aerobic bacteria and Escherichia 
coli/coliform bacteria (indicators of the state of hygiene of foodstuffs) were carried out, 
as well as tests to detect yeasts and moulds. Only low bacterial counts were detected and 
in the case of yeasts and moulds the result was often below the detection limit. 

The results of the microbiological tests are considered to be satisfactory.  

XIII. Toxicological information on the NF 

Feed studies were carried out on rats using isomaltulose over periods of up to 26 weeks. 

In the case of the subchronic feed study in Wistar rats, which was of particular relevance, 
the animals received feed containing 2.5%, 5% or 10% isomaltulose over 13 weeks. A 
control group received feed containing 10% saccharose. The test diets contained 
isomaltulose instead of saccharose, the highest dose being an intake of 7.0 or 8.1 g  
isomaltulose per kg of body weight for male and female rats, respectively. According to 
the applicant, the substance used for the test was isomaltulose which had not been 
completely refined and had a lower degree of purity, in order to produce higher 
concentrations of potentially unknown contaminants. 

During an embryotoxicity/teratogenicity study, female Wistar albino rats received feed 
containing 2.5%, 5% or 10% isomaltulose from days 0 to 21 of their pregnancy. A 
control group received feed containing 10% cornstarch. The test diets contained 
isomaltulose instead of cornstarch, the highest dose being an intake of around 6.9 g  
isomaltulose per kg of body weight. 

Both studies were carried out in accordance with internationally recognised 
recommendations and showed no evidence of toxicologically significant effects. 

In tests for genetic mutations of bacteria (Ames-test), using Salmonella enterica 
Typhimurium, strains TA1535, TA98 and TA100 and TA1537 and TA1538, with and 
without metabolic activation (S9 mix), isomaltulose proved not to be genotoxic, even at 
the highest concentration tested of 4000 µg/plate. 

Assessment of allergenic potential 

Since allergens in foodstuffs are usually proteins, and isomaltulose belongs to the 
carbohydrates group, there are unlikely to be allergic reactions to isomaltulose, even at 
high concentrations. 

The immobilised soil bacterium, P. rubrum, used as the source for the enzymatic 
processing aid to produce isomaltulose, is removed from isomaltulose by several 
filtration and purification processes (cf. Section XII), so that the possibility of 
contamination and, consequently, an allergenic reaction to residues of the bacterium used 
in the final product is very small. 

According to the applicant, there is no knowledge of any allergic reactions after eating 
isomalt, which is produced using the same bacterium, and isomaltulose, which is already 
on the market in Japan. 
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 Conclusions 

We consider the information presented to be sufficient to prove the safety of 
isomaltulose, for which authorisation is being sought. We do not consider it necessary to 
carry out an additional assessment, as provided for in Article 7 of Regulation (EC) No 
258/97. 

We think that it would be useful to indicate on the labelling that the energy content of 
isomaltulose is identical to that of saccharose. 

In addition, we would point out that, given the properties and intended use of 
isomaltulose, we consider it to be a sugar substitute, making it subject to the legislation 
on food additives. 
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