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Abstract. 

.

On the basis of reference data, the functional properties of maltitol, as a sweetener, have been presented and compared with that of traditional sweet 
ingredient sucrose. The production process of maltitol and the natural raw materials for its preparation have been investigated. The main physical, some 
chemical and organoleptic properties of maltitol which are directly related to the technology of foods and drinks have been discussed in order to study and 
compare its rheological behavior to that of sucrose in different products. On the basis of studied data the metabolism process of this alternative sweetener has 
been presented and its energy value related to its safety use in foods. In virtue of this study the conclusion is made that maltitol-containing confectionery and 
dairy products offer considerable advantages over traditional sucrose-based products in terms of reduced energy content, reduced cariogenicity and similar 
rheological behavior to that of  sucrose

Keywords: sucrose, maltitol, properties, characteristics, sugar- substitute, polyols
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Introduction such as maltitol, sorbitol, xylitol, isomalt, mannitol, etc., and 
sweeteners with a high degree of sweetness: Aspartame, 
Sucralose, Acesulfame K etc. (Cock, 1999).Sugars are common food ingredients that are found in many 

The individual functional properties and physiological forms. As carbohydrates, they are contributor of calories for the 
characteristics of sweeteners from the group of polyols, including body. Thus, they are an important energy source. There are no 
maltitol, are determined by their molecular weight and conformation. nutritional differences among sugars. The body uses all types in the 
Studying them is important for choosing a suitable substitute for same way. During digestion, sugars such as sucrose and other 
sucrose in various low-calorie diet products. Therefore, the carbohydrates such as starches, break down into monosaccharide 
development and rationalization of the technologies of producing (single sugars) and then travel through the blood stream to body 
sweet taste food without sugar is preceded by large research of the cells providing energy and helping to form proteins. Sucrose is 
functional properties of different sugar substitutes and the commonly used in food industry to prepare sweet taste products, 
comparative assessment of the same with those of sucrose in order and besides its pleasant sweetness, it performs a host of less-
to choose the most appropriate of them, which to the highest extent obvious and important functions like imparting delicate structure and 
overlap its taste profile, physicochemical and structural properties. high volume in products and retaining moisture, which improves 
Choosing a particular alternative sweetener determines the quality their shelf life.
and the main characteristics of the finished product: taste, texture, Common, refined, white granulated sugar is a pure 
technology of preparation, storage, etc. (Hadjikinova et al., 2011).carbohydrate that occurs naturally in every fruit and vegetable. It is a 

In this regard the aim of this study is to examine the functional major product of photosynthesis and occurs in the greatest 
properties of maltitol and to make a comparative evaluation with that quantities in sugar cane and sugar beets. Chemically sugar is the 
of the sucrose and other sugar alcohols in order to determine the disaccharide “sucrose” that results from the biochemical bonding of 
possibility for its application in a wide range of sugar-free products - the naturally occurring monosaccharide molecules “fructose” and 
milk, baked products and confectionery. “glucose”. This bond is relatively strong but it is commonly broken by 

Maltitol is offered on the market in two forms: Maltitol E 965 (i) heat, acids, and the enzyme invertase present in human saliva and 
crystalline form and Maltitol syrup E 965 (ii) (Malcolm et al., 2006). digestive tracts.
Maltitol E 965 (i) (4-O-ά-glucopyranosyl-D-sorbitol) is a disaccharide The sugar metabolism in human body is related with rapid 
alcohol that doesn't exist in nature. It is crystalline odorless powder, entering the bloodstream and raising the blood sugar level. Frequent 
with sweet taste.  5 % water solution of Maltitol E 965 (i) is consumption of sweets may be the reason for the accumulation of 
characterized by the possession of a specific rotation of the angle excess calories as well as the development of diabetes, 
polar light from + 105.5 to + 108.5 degrees. According to the hyperglycemia, hypertension, obesity, and dental injuries. These are 
legislation requirements for purity, maltitol content of the commercial the reasons for the extremely strong interest in the last decade from 
product must be not less than 98% and maximum 1 % humidity. producers and consumers to the creation and consumption of low 
Maltitol syrup E 965 (ii) is a clear odorless viscous liquid or white calorie products containing alternative sweeteners. The accelerated 
crystalline mass with sweet taste. According to the legislation pace of growing market of low-calorie diet and sugar-free products, 
requirements for purity, maltitol syrup must contain at least 50% led to the creation of sweeteners with wide range of applications, 
maltitol, 8% sorbitol and not more than 31% water.

* e-mail: valentina.dobreva@yahoo.fr
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Production In comparison with other polyols, its relative sweetness is situated 
between that of xylitol (0.99-1) and that of erythritol (0.6-0.7), as it is 

With the exception of erythritol, all polyols are produced by shown on Figure 1. The spectrum of taste characteristics of polyol is 
catalytic hydrogenation of suitable reducing sugars where reactive very close to that of sucrose (Malcolm et al., 2006). Maltitol and 
aldehyde and ketone groups are replaced by stable alcohol groups. maltitol syrups have clean, smooth and harmonious sweet flavour. 
Raw material for production of maltitol is starch obtained from maize, Advantage over synthetic sweeteners is the absence of unpleasant 
wheat and tapioca. The hydrogenation process takes between one aftertaste after consumption.
and three hours, in conditions of high temperature (100–150ºC), 

5 Heat of solutionhigh pressure (100–150.10  Pa) and presence of a suitable catalyst 
When the solid forms of some sugars or polyols are placed on – nikel, molybdenum or palladium (Malcolm et al., 2006).

the tongue, a distinct cooling effect may be noticed. This is more There are several related routes which can be used to produce 
pronounced with some sweeteners than others. The effect, known maltitol but all share a common first stage in which the starch is 
as the “heat of solution”, is an exchange in energy that can either liquefied typically by cooking to about 110ºC in the presence of a 
lower or raise the temperature of a solution when a substance heat stable β- amylase enzyme. A second cook to 135ºC may then 
(sugar) is added to water (saliva). The smaller the particle size of the be carried out to ensure all the starch is gelatinised before 
powder, the more quickly it will dissolve and the cooling effect is proceeding to the next stage, where specifically maltose is produced 
increased.from the starch using a combination of saccharifying enzymes 

Most polyols in crystalline form have a cooling effect, with some including β-amylase and pullulanase. The latter is added to 
being very significantly different from sucrose at 4 kcal/g. Highly specifically hydrolyse (1-6) linkages in the starch and thereby open 
cooling polyols such as erythritol (-42.9 kcal/g) and xylitol (-36.6 up the starch granules to allow the β-amylase greater access. During 
kcal/g) and sorbitol (-26.5 kcal/g) are perfect for application in this process very high maltose syrup containing 85–95% maltose on 
products where the cooling sensation is desired (some chewing dry basis is produced. Then maltose is hydrogenated and melt 
gums). There are though, formulations like chocolate, where a cristallised to give predominantly powdered maltitol.
cooling effect is not desirable and a polyol with higher heat of Maltitol syrups refer to the group of hydrogenated starch 
solution should be selected. Although isomalt, lactitol and maltitol all hydrolysates (HSH) and contain at least 50% maltitol and no more 
have low values and do not give any appreciable cooling sensation than 8% sorbitol on dry basis (Deis, 2012). Maltitol syrup is produced 
in the mouth, maltitol gives value closest to sucrose (-5.5 kcal/g). by partial hydrolysis of corn, potato, barley starch or tapioca starch. 
That characteristic confirms maltitol as the product of choice as the By varying the conditions (temperature and pressure) and the 
optimum sucrose substitute in foods (Malcolm et al., 2006) (Figure degree of hydrolysis, different content of hydrogenated di-, oligo- 
2).and polysaccharides can be achieved in the final product. The ratio 

of these components significantly affects the functional properties 
Extent of solubilityand physiological characteristics of the obtained maltitol syrup.
The extent of solubility is a fundamental property of a polyol and 

it is generally defined as the amount of a solute (polyol) that can be Organoleptic and physicochemical characteristics
dissolved in a solvent (water) at a given temperature before 
becoming saturated. The extent of solubility of the bulk sweeteners Maltitol is characterised with sweetness similar to that of 
is a desired property and facilitates its dosage for use as substitutes sucrose (approved for 1 or 100%). The relative sweetness of maltitol 
of sucrose. As it is shown on Figure 3 maltitol belongs to the group of is 0.9 and that of maltitol syrup is 0.6 to 0.9. The intensity of the sweet 
well soluble polyols. Also it crystallizes like sucrose, as its crystalline taste of maltitol is proportional to the concentration of the sweetener. 

Figure 1. Relative sweetness of polyols and sucrose
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Figure 2. Cooling effect of polyols

0

-10

-20

-30

-40

-50

C
oo

lin
g 

ef
fe

ct
 (

kc
al

/g
)

er
yt

rit
ol

xy
lit

ol

m
an

ni
to

l

so
rb

ito
l

la
ki

to
l

m
al

to
se

m
al

tit
ol

su
cr

os
e



170

which is a positive quality in order to maintain a pleasant appearance 
of the product. They are resistant to hydrolysis at pH>3.5.

Maltitol melts at 150°C and it is stable at temperature below 
160°C and it does not react with amino acids and so far there is no 
evidence for adverse interactions with other components of food 
(Bornet, 1994; Diass, 1999; Dusautois, 2003).

Metabolism

Metabolism of carbohydrates significantly depends on their 
chemical structure. Polyols are metabolised by two metabolic 
pathways: absorption in the small intestine and fermentation in the 
colon. In contrast to glucose, which is absorbed in the small intestine 
by active transport, polyols are absorbed relatively slowly, so called 
“passive transport” or diffusion (Duria, 1978). As a result only a 
limited part of them pass throw the intestinal membrane.

Maltitol is absorbed in amounts of 50–75%, sorbitol in the range 
of 50–79%, isomalt 50–60%, lactitol 0%, mannitol 50% and xylitol 
50%. Initially maltitol is partially hydrolysed to sorbitol and glucose. 
Unabsorbed quantities in the small intestine pass in the colon where 
they are fermented by the bacterial micro flora (Beaugerie et al., 

form is less hygroscopic. The solubility of maltitol at 20°C is 60 % on 1991). As a result of the bacterial fermentation short chain fatty acids 
dry matter basis and this of the sucrose in water is 67%. At 50°C the are produced. The energy released by absorption of polyols in the 
solubility of maltitol is 70% and that of water 72% (Dusautois, 2003). small intestine is 17kJ/g (4kcal/g) and the one released by the 
These very close characteristics facilitate the application of maltitol process of fermentation in the colon is 8.5kJ/g (2kcal/g). The relative 
as a replacer of sucrose in different low-calorie sweet products. energy contribution of the various stages of polyols metabolism 

Maltitol syrups behave more like glucose syrups and for the determines its metabolic energy.
most part are very soluble (Malcolm et al., 2006). In highly Studies on volunteers for tolerance, intestinal absorption and 
concentrated maltitol syrups (85%) there is a risk of starting a energy value of maltitol and other polyols have been conducted 
reverse process of crystallization, that is why those with (Beaugerie et al.,1991; Storey et al.,1998; Storey et al., 2002). The 
concentrations between 75–80 % are used in practice. Often they result shows a good tolerance to sugar alcohols used, including 
are used in combination with other polyols, such as erythritol, lactitol maltitol. The amount of unabsorbed maltitol in the small intestine is 
and isomalt in order to prevent their progressing crystallization. about 44 ± 7%, for lactitol and isomalt this indicator is 84±14% and 
Maltitol syrups find application in the manufacturing of a wide range 40±7 %, respectively. The estimated metabolic energy value of 
of confectionery, which replace the traditionally used glucose maltitol based on these data is 3.1±0.1 kcal/g. In Table 1 the 
syrups. metabolic energy values of polyols accepted in different countries 

are presented (Bornet, 1994; Langkilde et al., 1994).
Hygroscopicity The energy value of sucrose traditionally used in confectionery 
The ability of the nutrients to absorb moisture from the is 4 kcal/g. Compared with data in the table, the energy value of 

environment affects the production process, storage, and expiry maltitol in different countries is about 30–50% lower than that of 
date of the final product and also the ingredients that are added to it. sucrose. This determines maltitol as a good substitute for sucrose in 
Crystalline maltitol is one of the least hygroscopic polyols. It exhibits the production of low energy foods and appropriate for diabetics 
hygroscopic properties in relative atmospheric humidity of 80%. This confectionery. The energy value of maltitol, like any polyol, is 
makes its storage and transportation easy and there is no need for determined not only by the relative energy contribution of different 
air conditioning in the manufacturing plant. In the manufacture of phases of its metabolism but also by the quantity of consumed 
sugar-free chewing gums, this property of maltitol is highly valued polyol, the composition of food, physiological status of the individual, 
and important, because the maltitol film-coated dragges retain their the permeability of intestinal tissue etc. (Hadjikinov, 2008).
crispness and glazed appearance for a significant period of time. Maltitol and other polyols (except erythrytol) may manifest 

secondary reactions revealed in their laxative effect. The laxative 
Other properties effect is explained by the large amount of ingestible molecules that 
Maltitol and maltitol syrups do not participate in Mayard reaction increase the osmotic pressure in the small intestine and stimulate 

Figure 3. Solubility of polyols and sucrose
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Table 1. Metabolic energy values of polyols

Isomalt
(kcal/g)

Japan

USA

Canada

Australia

EC

3.0

2.6

2.6

3.3

2.4

2.0

1.6

1.6

2.1

2.4

2.0

3.0

3.0

3.8

2.4

3.0

2.4

3.0

3.3

2.4

0.0

0.2

-

0.2

-

2.0

2.0

2.0

2.9

2.4

Sorbitol
(kcal/g)

Manitol
(kcal/g)

Maltitol
(kcal/g)

Xylitol
(kcal/g)

Erytritol
(kcal/g)
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Dental aspects

Between the various forms of dental diseases, caries dominate 
by their intensity and fast distribution. Carbohydrates are the third 
major factor in the etiology of dental caries. Not only the 
consumption of fermentable carbohydrates, but also the frequency 
of consumption is important.

Of all carbohydrates, sugar is declared as “main culprit” for the 
formation of dental caries. This is a complex phenomenon in which 
enamel is demineralized under the action of lactic, formic, acetic, 
butyric, and propionic acids. These acids are produced during 
fermentation of carbohydrates consumed with food by the 
microorganisms of the dental plaque (Touger-Decker, 2003). It is 
considered that the critical value of  pH at which the process of 
demineralization of enamel starts is 5.5 to 5.7 (Lingstrom et al., 
2000; Toumba et Duggal, 1999). It is considered that foods which do 
not decrease the pH values lower than 5.5–5.7 are determined as 
“non cariogenic”. Research on the cariogenic effect of polyols 
showed that they are safe for health and the hygiene of the oral the migration of water from the body (Storey et аl., 1998). On Table 2 
cavity. Microorganisms found in the dental plaque cannot the laxative effect of each polyol is presented. The body's response 
metabolize this group of additives which do not change critical levels to laxative effect depends on the type of polyol, frequency of 
of pH. Recent research shows that maltitol is the only polyol to which consumption, quantity and the age of the individual. For example, 
even for extended periods of increased consumption (14 days) did the acceptable daily intake for children (6-9 years) is 25g maltitol. 
not show adaptation to the microorganisms of the dental plaque to Intake of such amount of Licasin HBC (maltitol syrup) with candy 
metabolize this polyol (Maguire, 2000).does not cause laxative effect (Storey et al., 2002).

Glycemic index
Application in foodsThe glycemic index (GI) is a measure of the effects of 

carbohydrates in food on blood sugar levels. It estimates how much 
Drinkable yoghurts and flavored milks have increased in each gram of available carbohydrate in food raises a person's blood 

popularity in recent years as an alternative to high-sugar beverages glucose level following consumption of the food, relative to 
and as delivery systems for prebiotics. To reduce the energy content consumption of glucose. Foods with carbohydrates that break down 
of these products high potency sweeteners and hydrocolloid more slowly, releasing glucose more gradually into the bloodstream, 
stabilizers are used. This approach led to a product with distorted tend to have a low GI. The concept was developed by Dr. David J. 
texture and unpleasant moth fell of the product. The more practical Jenkins and colleagues in 1980–1981 at the University of Toronto in 
approach to consider is the addition of maltitol or maltitol syrup to their research to find out which foods were best for people with 
replace the sugar solids as maltitol would contribute significantly to diabetes. A lower glycemic index suggests slower rates of digestion 
the overall sweetness and texture of the product (Malcolm et al., and absorption of the foods' carbohydrates and may also indicate 
2006). Maltitol and maltitol syrups don't participate in Mayard greater extraction from the liver and periphery of the products of 
reaction and don't change the good appearance of the product carbohydrate digestion.
during thermal processing. They are suitable for application in An appropriate index for quantitative characteristic which 
bakery goods, chocolate and hard candy production.allows a comparative assessment of carbohydrates and food 

(especially those rich in carbohydrates) on the physiological type of 
absorption in the human body is the value of their GI. The 
classification of foods and food ingredients according to the value of Conclusion
their glycemic index separates them into the following groups: 
Substances with high GI (GI>70, white bread, white rice, corn flakes, The studies on the functional properties of maltitol give grounds 
extruded breakfast cereals, glucose, maltose, maltodextrins), with to conclude that it is a sweetener with natural origin, with excellent 
medium GI (55<GI<70,whole wheat products, basmati rice, sweet organoleptic and functional properties. Like other polyols it is 
potato, sucrose, baked potatoes), low GI (40<GI<55) and very low produced by catalytic hydrogenation. Its close taste profile to that of 
GI (GI<40) – chick, most fruits, vegetables, legumes, pulses, some sucrose, its good solubility, the low hygroscopisity determine maltitol 
whole intact grains, nuts, tagatose, polyols, fructose, kidney beans, as an excellent sugar-substitute in sugar-free confectionery and 
ect. According to Livesey (2003), the value of glycemic index of dairy products. Its advantage over synthetic sweeteners is that 
maltitol is 35.27. This value is much lower than the GI of sucrose - maltitol does not cause unpleasant aftertaste after consumption. 
65.43. According to the classification, all polyols, including maltitol, Featuring high food tolerance, virtually non-cariogenic and non-
refer to the group of products with very low glycemic index, which caloric  and a sweetener with very low glycemic index, maltitol is very 
makes them suitable as an ingredient in foods and drinks for suitable for application in low-calorie foods, diabetic products, 
diabetics (Secchi et al., 1986; Gee et al.,1991; Zumbe and pharmaceutical and cosmetic products.
Brinkworth, 1992; Pelletier et al., 1994; Diass, 1999; Zumbe et al., 
2001; Wolever et al., 2002). 

Table 2. Laxative effect of polyols

Maximum dose without laxative effect

g/kg body weight
g/day

Polyols

men women

Sorbitol

Xylitol

Maltitol

Isomalt

Erytritol

Manitol

Lactitol

Sucrose

Fructose

Maltose

0.24

0.30

0.30

-

0.8

-

-

-

-

-

50

50 - 90

60 - 90

50 - 70

125

20

20 - 50

>100

50 - 70

>100

0.17

0.30

0.30

0.30

0.66

-

-

-

-

-



172

clinical Nutrition 48, 768-775.References
Lingström P, Van Ruyven FO, Van Haute S and Kent R, 2000. The 
pH of dental plaque in its relation to early enamel caries and dental Beaugerie L, Flourie B, Pellier P, Achour L, Franchisseur C and 
plaque flora in humans, Journal of Dental Research 79, 770-777.Rambaud JC, 1991. Tolerance clinique, absorption intestinale et 
Livesey G, 2003. Health potential of polyols as sugar replacers, with valeur energetique de quatre polyols pris a jeun. Gastroenterologie 
emphasis on low glycaemic properties. Nutritional Research Revue clinique et biologique, 15, 929-932.
16, 163-191.Bornet F, 1994. Indigestible sugars in food products. American 
Malcolm W and Kearsley D, 2006. Maltitol and maltitol syrups Journal of clinical nutrition, 59, 763-769.
Sweeteners and sugar alternatives in food technology. Hellen De Cock P, 1999. Erythritol: a novel noncaloric sweetener 
Mithell, 223-248.Ingredient, World Revue of Nutrition and Dietetics, 85, 110-116.
Maguire A, Gunn JR and Wright G, 2000. Adaptation of dental De Cock P and Bechert CL, 2002. Erythritol. Functionality in 
plaque to metabolise maltitol compared with other sweeteners. noncaloric functional beverages. Pure and Applied Chemistry, 74, 
Journal of Dentistry, 28, 51-58.1281-1289.
Pelletier X, Hanesse B, Bornet F and Debry G, 1994. Glycemic Deis R, 2012. Maltitol syrups and polyglucitols, Alternative 
and insulinemic responses in healthy-volunteers upon ingestion of sweeteners, fourth edition, Lyn O'Brein Nabours.
maltitol and hydrogenated glucose syrups. Diabetes and Diass FF, 1999. Sorbitol and other sugar alcohols in the food 
metabolism, 20, 291-296.industry. Indian Food Industry 18, 229-237.
Secchi A, Pontiroli AE, Cammelli L, Bizzi A, Cini M and Pozza G, Duria M, 1978. Research on influence of some factors on structure 
1986. Effects of oral administration of maltitol on plasma glucose. and stability of ionique jellies. Thesis for PhD, Higher Institute of 
Plasma sorbitol and serum insulin levels in man. Klinische Food Industry, Plovdiv (Bg).
Wochenschrift, 64, 265-269.Dusautois C, 2003. Maltitol: a complete, functional sugar substitute. 
Storey D, Lee A and Zumbe A, 2002. The comparative Innovations in Food Technology, 14-15.
gastrointestinal response of young children to the ingestion of 25 g Gee JM, Cooke P, Gorick S, Wortley GM, Greenwood RH, Zumbe 
sweet containing sucrose or isomalt. British Journal of Nutrition, 87, A and Johnson I, 1991. Effects of conventional sucrose-based, 
291-297.fructose-based and isomalt-based chocolates on postprandial 
Storey D, Koutsou G, Lee A, Zumbe A, Olivier P, Bot YL and metabolism in non insulin-dependent diabetics. European Journal of 
Flourie B, 1998. Tolerance and breath hydrogen excretion following Clinical Nutrition, 45, 561-566. 
ingestion of maltitol incorporated at two levels into milk chocolate Hadjikinova M, Mihov R, Hadjikinov D and Nikovska K, 2011. 
consumed by healthy young adults with and without fasting. Journal Comparative rheological characteristic of cocoa dressings with 
of Nutrition, 128, 587 - 592.sugar and maltitol. Journal of Food Science, Engineering and 
Touger-Decker R and van Loveren C, 2003. Sugars and dental Technology (Bg).
caries, American Journal of Clinical Nutrition, 78, 881 - 892.Hadjikinov D, 2008, Research and rationalization of process in 
Toumba KJ and Duggal MS, 1999. Effect on plaque pH of fruits manufacturing sweet foods without sugar (jelly, chocolate, hard 
drinks with reduced carbohydrate content. British Dental Journal, bonbons), Thesis for DSc, University of Food Technologies, Plovdiv 
186, 626-629.(Bg).
Wolever Th, Piekarz A, Hollands M and Younker K, 2002. Sugar Jenkins DS, Wolever TM and Taylor RH, 1981. Glycemic index of 
Alcohols and Diabetes. Canadian Journal of Diabetes, 26, 356-362.foods: a physiological basis for carboxydrate exchange. American 
Zumbe A and Brinkworth R, 1992. Comparative studies of Journal of Clinical Nutrition, 34, 362-366.
gastrointestinal tolerance and acceptability of milk chocolate Krüger D, Grossklaus R, Herold M, Lorenz S and Klingebiel L, 
containing either sucrose, isomalt or sorbitol in healthy consumers 1992. Gastrointestinal transit and digestibility of maltitol, sucrose 
and type II diabetics. Z Ermahrungswiss, 31, 40-48.and Sorbitol in rats: A multicompartmental model and recovery 
Zumbe A, Lee A and Storey D, 2001. Polyols in confectionery: the study. Experientia, 48, 733-740.
route to sugar-free reduced sugar and reduced calorie Langkilde AM, Andersson H, Schweizer T and Wursch P, 1994. 
confectionery. British Journal of Nutrition, 85, 31-45.Digestion and absorption of sorbitol, maltitol and isomalt from the 

small – bowel – a study in ileostomy subjects. European Journal of 



Review

Genetics and Breeding

Nutrition and Physiology

Production Systems

Trends in battery cage husbandry systems for laying hens. Enriched cages for housing laying hens 
H. Lukanov, D. Alexieva

Influence of environments on the amount and stability of grain yield in modern winter wheat cultivars 
I. Interaction and degree of variability
N. Tsenov, D. Atanasova

Variation of yield components in coriander (Coriandrum Sativum L.)
N. Dyulgerov, B. Dyulgerova

Plant cell walls fiber component analysis and digestibility of birdsfoot trefoil (Lotus corniculatus L) in 
the vegetation
Y. Naydenova, A. Kyuchukova, D. Pavlov

Functional properties of maltitol
V. Dobreva, M. Hadjikinova, A. Slavov, D.Hadjikinov, G. Dobrev, B. Zhekova

Food spectrum of grey mullet (Mugil cephalus L.) along the Bulgarian Black Sea coast
R. Bekova, G. Raikova-Petrova, D. Gerdzhikov, E. Petrova, V. Vachkova, D. Klisarova

Metabolic and enzymatic profile of sheep fed on forage treated with the synthetic pyrethroid Supersect 
10 EC
R. Ivanova

Cultivation of Scenedesmus dimorphus strain for biofuel production
K. Velichkova, I. Sirakov, G. Georgiev

Study of the effect of soil trampling on the structural elements of yield and productivity of soybean
V. Sabev, S. Raykov, V. Arnaudov

Stability of herbicides and herbicide tank-mixtures at winter oilseed canola by influence of different 
meteorological conditions
G. Delchev

Screening of plant protection products against downy mildew on cucumbers (Pseudoperonospora 
Cubensis (Berkeley & M. A. Curtis) Rostovzev) in cultivation facilities
S. Masheva, N. Velkov, N. Valchev, V. Yankova

CONTENTS 1 / 2

AGRICULTURAL SCIENCE AND TECHNOLOGY, VOL. 5, No 2, 2013

143

153

160

164

168

173

179

181

186

189

194



Efficacy and selectivity of vegetation-applied herbicides and their mixtures with growth stimulator 
Amalgerol premium at oil-bearing sunflower grown by conventional, Clearfield and ExpressSun 
technologies
G. Delchev

V. Atanasov, E. Valkova, G. Kostadinova, G. Petkov, Ts. Yablanski, P. Valkova, D. Dermendjieva

Seasonal and vertical dynamics of the water temperature and oxygen content in Kardzhali reservoir, 
Bulgaria
I. Iliev, L. Hadjinikolova

Condition and changes in types of natural pasture swards in the Sakar mountain under the 
influence of climatic and geographic factors
V. Vateva, K Stoеva, D. Pavlov

Comparative studies on the gross  composition of White brined cheese and its imitations, marketed in  
the town  of  Stara Zagora
N. Naydenova, T. Iliev, G. Mihaylova, S. Atanasova

Effect of the environment on the quality of flour from common winter wheat cultivars
I. Stoeva, E. Penchev

Agriculture and Environment

Product Quality and Safety

Manganese levels in water, sediment and algae from waterbodies with high anthropogenic impact

CONTENTS 2 / 2

AGRICULTURAL SCIENCE AND TECHNOLOGY, VOL. 5, No 2, 2013

200

206

212

216

221

230



Instruction for authors

Preparation of papers
Papers shall be submitted at the editorial 
office typed on standard typing pages (A4, 
30 lines per page, 62 characters per line). 
The editors recommend up to 15 pages for 
full research paper ( including abstract 
references, tables, figures and other 
appendices)

The manuscript should be structured as 
follows: Title, Names of authors and 
affiliation address, Abstract, List of 
keywords, Introduction, Material and  
methods,Results, Discussion, Conclusion, 
Acknowledgements (if any), References, 
Tables, Figures.
The title needs to be as concise and 
informative about the nature of research. It 
should be written with small letter /bold, 14/ 
without any abbreviations. 
 
Names and affiliation of authors
The names of the authors should be 
presented from the initials of first names 
followed by the family names. The 
complete address and name of the 
institution should be stated next. The 
affiliation of authors are designated by 
different signs. For the author who is going 
to be corresponding by the editorial board 
and readers, an E-mail address and 
telephone number should be presented as 
footnote on the first page. Corresponding 
author is indicated with *.
  
Abstract should be not more than 350 
words. It should be clearly stated what new 
findings have been made in the course of 
research. Abbreviations and references to 
authors are inadmissible in the summary. It 
should be understandable without having 
read the paper and should be in one 
paragraph. 
Keywords: Up to maximum of 5 keywords  
should be selected not repeating the title 
but giving the essence of study. 
The introduction must answer the 
following questions: What is known and 
what is new on the studied issue? What 
necessitated the research problem, 
described in the paper? What is your 
hypothesis and goal ?
Material and methods: The objects of 
research, organization of experiments, 
chemical analyses, statistical and other 
methods and conditions applied for the 
experiments should be described in detail. 
A criterion of sufficient information is to be 

 

possible for others to repeat the experi-
ment in order to verify results.
Results are presented in understandable 
tables and figures, accompanied by the 
statistical parameters needed for the 
evaluation. Data from tables and figures 
should not be repeated in the text.
Tables should be as simple and as few as 
possible. Each table should have its own 
explanatory title and to be typed on a 
separate page. They should be outside the 
main body of the text and an indication 
should be given where it should be 
inserted.
Figures should be sharp with good 
contrast and rendition. Graphic materials 
should be preferred. Photographs to be 
appropriate for printing. Illustrations are 
supplied in colour as an exception after 
special agreement with the editorial board 
and possible payment of extra costs. The 
figures are to be each in a single file and 
their location should be given within the 
text.  
Discussion: The objective of this section 
is to indicate the scientific significance of 
the study. By comparing the results and 
conclusions of other scientists the 
contribution of the study for expanding or 
modifying existing knowledge is pointed 
out clearly and convincingly to the reader.
Conclusion: The most important conse-   
quences for the science and practice 
resulting from the conducted research 
should be summarized in a few sentences. 
The conclusions shouldn't be numbered 
and no new paragraphs be used. 
Contributions are the core of conclusions. 
References:
In the text, references should be cited as 
follows: single author: Sandberg (2002); 
two authors: Andersson and Georges 
(2004); more than two authors: Andersson 
et al.(2003). When several references are 
cited simultaneously, they should be 
ranked by chronological order e.g.: 
(Sandberg, 2002; Andersson et al., 2003; 
Andersson and Georges, 2004).
References are arranged alphabetically by 
the name of the first author. If an author is 
cited more than once, first his individual 
publications are given ranked by year, then 
come publications with one co-author, two 
co-authors, etc. The names of authors, 
article and journal titles in the Cyrillic or 
alphabet different from Latin, should be 
transliterated into Latin and article titles 
should be translated into English. 
The original language of articles and books 
translated into English is indicated in 

parenthesis after the bibliographic 
reference (Bulgarian = Bg, Russian = Ru, 
Serbian = Sr, if in the Cyrillic, Mongolian = 
Мо, Greek = Gr, Georgian = Geor., 
Japanese = Jа, Chinese = Ch, Arabic = Аr, 
etc.)
The following order in the reference list is 
recommended:
Journal articles: Author(s) surname and 
initials, year. Title. Full title of the journal, 
volume, pages. Example:
Simm G, Lewis RM, Grundy B and 
Dingwall WS, 2002. Responses to 
selection for lean growth in sheep. Animal 
Science, 74, 39-50
Books: Author(s) surname and initials, 
year. Title. Edition, name of publisher, 
place of publication. Example: 
Oldenbroek JK, 1999. Genebanks and 
the conservation of farm animal genetic 
resources, Second edition. DLO Institute 
for  Animal  Science and Heal th,  
Netherlands.
Book chapter or conference proceedings: 
Author(s) surname and initials, year. Title. 
In: Title of the book or of the proceedings 
followed by the editor(s), volume, pages. 
Name of publisher, place of publication. 
Example: 
Mauff G, Pulverer G, Operkuch W, 
Hummel K and Hidden C, 1995. C3-
variants and diverse phenotypes of 
unconverted and converted C3. In: 
Provides of the Biological Fluids (ed. H. 
Peters), vol. 22, 143-165, Pergamon 
Press. Oxford, UK.
Todorov N and Mitev J, 1995. Effect of 
level of feeding during dry period, and body 
condition score on reproductive perfor-

thmance in dairy cows,IX  International 
Conference on Production Diseases in 
Farm Animals, Sept.11 – 14, Berlin, 
Germany, p. 302 (Abstr.).
Thesis:
Penkov D, 2008. Estimation of metabolic 
energy and true digestibility of amino acids 
of some feeds in experiments with muscus 
duck (Carina moshata, L). Thesis for DSc. 
Agrarian University, Plovdiv, 314 pp.

The Editorial Board of the Journal is not 
responsible for incorrect quotes of 
reference sources and the relevant 
violations of copyrights.



Volume 5, Number 2
June 2013


	005-Functional properties of maltitol
	TABLE OF CONTENT
	000
	COVERS - PRINT-WEB
	TABLE OF CONTENT


