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Correcting the breadmaking quality of flour damaged by Sunn pest (Eurygaster integriceps) by 
using apple pectin

I. Stoeva*

Dobrudzha Agricultural Institute, 9520 General Toshevo, Bulgaria

Abstract. This paper considers the use of apple pectin as a means of correcting the technological and baking properties of flours from wheat cultivars of 
different quality (Pryaspa, Enola, Pobeda, Aglika, Albena, Iveta, Zlatina, Lazarka, Kalina and Kiara) with 2.5% damage by Sunn pest. It was found out that the 
2.5% damages caused by Sunn pest did not significantly affect the quality of the investigated cultivars. The studied wheat cultivars demonstrated specific 
reaction to the added pectin. The use of pectin provoked positive changes in the sedimentation value of cultivars Aglika, Albena, Iveta, Zlatina, Lazarka and 
Kalina. The negative effect of pectin on the amount of the wet gluten in 70% flour depended of the cultivar's genotype. Greatest differences in the amount of wet 
gluten in comparison to the check cultivar were found in Kalina and Kiara (quality group C) and lower in Lazarka (quality group B). The effect of pectin was 
expressed in greater water absorption of the flours, time for dough formation and dough relaxation. The farinograph number quality increased in all investigated 
flours but rarely exceeded significantly the norms for the respective quality groups. Positive effect of apple pectin on the baking properties was established in all 
investigated cultivars. Form resistance and crumb quality were improved. The pores were small and evenly distributed, and the crust color was more intensive. 
Significant positive variations in the values of volume and form resistance of bread in comparison to the checks were found in cultivars Kalina, Lazarka and 
Kiara.

Keywords: common wheat cultivars, Sunn pest, bread quality, apple pectin
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Introduction Material and methods

Bread quality is influenced by a number of factors, including the To conduct this experiment, grain was used from cultivars 
technological properties of the wheat grown. During the past two belonging to different quality groups (Pryaspa, Enola, Pobeda, 
decades in the processing factories of Bulgaria wheat grain is used Aglika, Albena, Iveta, Zlatina, Lazarka, Kalina and Kiara).  The 
which does not always meet the optimal breadmaking norms. There cultivars were grown in competitive varietal trials on the territory of 
are various reasons for this: low gluten content, gluten with Dobrudzha Agricultural Institute (DAI), General Toshevo during 
unsatisfactory quality, higher activity of ferments in grain as a result harvest year 2012. The climatic factors determining for the formation 
of germination or drilling caused by Sunn pest, etc. It is known that    of the grain quality during the year (amount of rainfalls and air 
2 – 3% of grains drilled by Sunn pest are sufficient to deteriorate the temperatures during the growing season) were moderately 
technological condition of good flours (Sidorov, 2004; Gaponov et favorable. 
al., 2009; Kamenchenko et al., 2010). The correction of the quality The samples for analysis were prepared by adding 2.5% of 
indices of such flours can be done with the help of cheap and Sunn-pest drilled grain to the total weight of undamaged grain. 
available additives which contribute to the production of stable Grinding to 70% flour was done by milling equipment MLU 202. The 
quality bread. Among the regulators, especially preferable are those pharinographic properties of dough (% of water absorption of flour, 
which possess natural ingredients which improve the properties of time of dough development, dough stability and relaxation, and 
the flour while enriching the bread with valuable elements. From this farinographic quality value) were determined at optimal dough 
point of view apple pectin seems to be a promising regulator of flour consistency (500 farinographic units) by the method ICC 115/1. Gas 
properties, including flour deteriorated by Sunn pest. Depending on formation in dough for 4 hrs was measured using Brabender 
the amounts used in the flour, apple pectin can modify the physical, fermentograph. The amount of wet gluten in 70% flour was 
chemical and organoleptic properties of bread to significantly affect determined according to BSS-13375-88. The sedimentation 
the technological process (Drobot, 1987; Roslyakov et al., 2001; analysis was carried out by the micro method of Pumpyanskiy 
Silko et al., 2005; Sokol, 2006; Yakubaev, 2008; Anusooya et al., (1971). Highly esterified apple pectin was applied for regulation of 
2011; Kenijz et al., 2013). Sivam et al. (2011) made the conclusion the flours. Baking was done according to a standard laboratory 
that the addition of pectin influenced dough by interacting with the methodology. 
wheat proteins during dough development and baking of bread. Attia 
et al. (2010), recommended the use of pectin for improving bread 
quality. Results and discussion

This paper aimed at investigating the compensating effect of 
apple pectin on the technological and baking properties of flours In order to determine the optimal effect of the added pectin, a 
from different wheat cultivars damaged by Sunn pest. preliminary test was carried out. For this purpose, the following 
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amounts of apple pectin were added to the 70% flours from the the flours. The water absorption of flour, the time for dough 
cultivars Pryaspa, Enola and Pobeda which were with 2.5% damage formation, dough stability, the softening degree and the quality value 
by Sunn pest: 0.5%, 1.0% and 1.5% (Таble 1). The data showed a by farinograph were improved. It was found that pectin had positive 
clear tendency toward higher sedimentation value with the higher effect on the bread making properties. Bread volume, form 
pectin dose, greater variations according to the check variant being resistance and bread quality were the highest at the optimal dose of 
observed in cultivars Pryaspa and Pobeda. Decrease in the amount added pectin (1.5%), which was preferred for further work in the 
of washed gluten was registered with the higher norms of pectin in investigation. 

Table 1. Effect of applied apple pectin amounts on the quality of cultivars Pryaspa, Enola and Pobeda with 2.5% damage by
Sunn pest

Key: 1 – Sedimentation, ml; 2 – Wet gluten in 70% flour; 3 – Water absorption of flour, %; 4 – Time of dough development, 
min; 5 – Dough stability, min; 6 – Dough relaxation, f.un.; 7 – Farinographic quality number, conv.un.; 8 – Volume of bread,
ml; 9 – H:D; 10 – Quality of crumb (rank 0-5); 11 – Porosity of crumb (rank 0-5)

Pectin,%
Quality indices

Cultivar Pryaspa

1 2 3 4 5 6 7 8 9 10 11

0.0

0.5

1.0

1.5

Cultivar Enola

0.0

0.5

1.0

1.5

Cultivar Pobeda

0.0

0.5

1.0

1.5

41

41

50

65

43

45

49

60

45

46

50

67

27.8

27.6

24.4

15.2

24.6

22.6

13.6

5.5

27.0

23.7

14.4

5.8

59.4

61.7

64.1

65.5

65.7

68.9

70.3

72.1

60.6

63.0

64.8

65.5

3.10

3.10

3.20

3.20

3.30

3.20

3.30

3.20

3.20

3.00

3.20

3.40

2.10

2.20

2.40

2.30

3.10

3.10

2.50

2.50

3.30

3.30

3.30

4.10

136

174

198

200

158

166

170

178

123

127

128

138

37

40

41

44

52

54

50

46

48

49

58

59

625

660

670

690

540

625

710

715

540

610

635

640

0.39

0.42

0.47

0.49

0.46

0.47

0.47

0.47

0.41

0.43

0.43

0.48

4.4

4.4

4.6

4.6

4.3

4.4

5.0

5.0

4.2

4.4

4.6

5.0

4.2

4.6

4.6

4.7

4.4

4.4

4.8

4.8

4.4

4.5

4.6

4.6

It was found that gas formation was the most intensive during cultivars had lower farinograph quality number and bread making 
the first and second hour, calming down during the fourth hour. The properties. The cultivars possessed specific response to the added 
total amount of released gas depended on the cultivar and the pectin. In cultivars Aglika, Albena, Iveta, Zlatina, Lazarka and Kalina, 
amount of applied pectin (Table 2). In cultivars Enola and Pobeda the added pectin caused positive change of the sedimentation value, 
gas formation increased in comparison to the check with the higher while in cultivar Kiara the level of sedimentation remained invariable 
doses of pectin, while in cultivar Pryaspa it decreased. It is possible in comparison to the check.
that the observed variations are due to the lower enzyme activity of The amount of wet gluten in 70% flour of the check variants of 
the grain of some of the cultivars or to the use of 70% flour Pectin, cultivars Aglika, Albena and Zlatina (all of quality group A) did not 
together with the introduced sugar and salt according to the used meet the requirements and implied presence of technologically 
recipe for bread making led to increase of the sugars in the dough inefficient proteins. The 2.5% of Sunn damage did not have a 
and activated its rising. All these factors contributed to the gas negative effect on the amount of wet gluten in 70% flour of the rest of 
formation at all stages of the technological process. the cultivars. The negative effect of pectin on the amount of washed 

Table 3 contains data on the effect of the additive of 1.5% apple gluten depended on the genotype of the cultivar. The greatest 
pectin on the technological characteristics of a group of distributed variations in the quantity of wet gluten as compared to the check 
cultivars with 2.5% of Sunn pest damage. The check flours of were found in cultivars Kalina and Kiara (quality group B), and lower 

– in cultivar Lazarka (quality group B). The farinographic properties 
of the investigated flours changed under the effect of pectin. The 
water absorption according to the check increased in most cultivars, 
as well as the time for formation and relaxation of dough. Obviously, 
pectin improved dough stability of cultivars Aglika, Albena, and 
Zlatina. The farinograph quality number increased in all investigated 
flours although rarely exceeded significantly the norms of the 
respective quality groups. The bread making properties were 
affected positively by apple pectin. Form resistance and quality of 

Table 2. Gas formation in dough after 4 hrs, with different
amounts of added apple pectin

Pectin,% Pryaspa Enola Pobeda

0.0

0.5

1.0

1.5

1280

1160

1150

1090

1060

1090

1130

1160

1050

1060

1070

1140
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the crumb improved. Porosity was small-sized and evenly its amount depending on the genotype is in accordance with what 
distributed and the color of the crust was more intensive. Barscenas et al. (2009) have established. Apple pectin improved the 

The harmful Sunn pest is economically important for wheat. The water absorption of the investigated flours. In this case the role of the 
damages it causes most often strongly decrease the bread making apple pectin was to form multiple hydrogen bonds (Stampfli et 
quality and deteriorate the physical and chemical properties of al.,1996; Pecivova et al., 2011) and to restrict the catalytic activity of 
gluten. The wheat containing more than 3 – 8% of damaged grains the amylolytic and proteolytic ferments (Kostyuk, 2005). The 
has negative effect on the baking properties. The strong wheat proteolytic ferments of the pest damage the gluten complex 
cultivars lose their quality as enhancers at 0.5 – 3.0% of damaged destroying its “lattice” structure thus worsening the elevating 
grain. The data from the investigation showed that a level of 2.5% of strength of dough. On the other hand, the lipase of Sunn pest 
Sunn pest damaged grain is not a significant factor for deterioration reduces the fats to unsaturated status thus disturbing the baking 
of the quality potential of the investigated cultivars. This is explicable process (Atanassova et al., 1968). The degree of damage increases 
since the predominant part of them have similar technological according to the quality of grain.
characteristics and belong to A and B quality groups. Only cultivars The noted improvements in the physical properties of dough 
Kalina and Kiara belong to quality group C. The degree of unaltered when adding pectin, especially the improved farinograph quality 
technological condition of the investigated cultivars when damaged number, seem to be related to the formation of the protein-
by Sunn pest is probably related to the conditions under which grain polysaccharide complex which retains moisture in the dough; this 
was formed or to the genetic peculiarities of the healthy grain moisture weakens the gluten membranes and they become 
(Gotsova et al., 1981; Emilyanov, 1992). Some authors attribute this susceptible to extension and resistant to breaking (Kenijz et al., 
to the effect of certain subunits of the high molecular storage 2013). The above is confirmed by the higher values of the 
proteins in grain (Fatehi et al., 2009; Hossaini et al., 2009), while farinograph quality number of cultivars Aglika (101 f.un.), Albena (91 
others ascribe it to presence of a specialized protective system in the f.un.), Slaveya (92 f.un.), Zlatina (88 f.un.), etc. The optimum 
grain against the damaging enzymes of Sunn pest, as well as to the quantity of pectin (1.5%) had positive effect on the baking properties 
multi componential nature of the pest's ferments (Tenyaeva, 2004). of the grain with 2.5% Sunn pest damage from the investigated 

The finding that the added pectin significantly deteriorates the cultivars. Significant positive variations in the values of bread 
washing out of gluten and has various degrees of negative effect on volume and the form resistance of bread in comparison to the check 

Table 3. Effect of apple pectin on the technological and baking properties of wheat cultivars damaged by Sunn pest

Pectin, %

0.0

1.5

0.0

1.5

0.0

1.5

0.0

1.5

0.0

1.5

0.0

1.5

0.0

1.5

50

69

54

66

54

73

63

65

55

63

40

53

60

58

24.0

10.5

27.6

11.9

33.3

10.1

26.8

14.4

29.6

17.6

26.6

7.6

29.7

9.5

61.1

66.0

60.1

66.2

67.2

71.7

64.9

71.3

62.3

68.4

60.1

66.0

62.8

70.7

2.30

1.40

3.00

3.20

4.00

5.30

5.00

6.20

3.00

5.50

3.10

4.20

4.30

5.20

7.00

8.50

6.00

7.10

4.50

4.30

6.00

6.10

7.10

6.10

3.40

4.10

4.40

4.40

75

53

81

83

77

123

87

118

78

106

94

147

86

144

83

101

72

91

70

77

74

88

85

89

49

59

63

72

710

800

710

815

710

810

740

815

730

910

650

785

630

840

0.50

0.53

0.43

0.52

0.42

0.47

0.45

0.53

0.44

0.55

0.48

0.61

0.46

0.57

4.7

4.8

4.5

4.8

5.0

4.8

5.0

5.0

4.8

5.0

4.0

4.8

4.2

5.0

1 2 3 4 5 6 7 8 9 10

Quality indices

Cultivar Aglika

Cultivar Ablena

Cultivar Iveta

Cultivar Zlatina

Cultivar Lazarka

Cultivar Kalina

Cultivar Kiara

Key: 1 – Sedimentation, ml; 2 – Wet gluten in 70% flour,%; 3 – Water absorption of flour, %; 4 – Time of dough 
development, min; 5 – Dough stability, min; 6 – Relaxation of dough, f.un.; 7 – Farinographicquality number, 
conv.un; 8 – Volume of bread, ml; 9 – H:D; 10 – Quality of crumb (rank 0-5)
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variants were found in cultivars Kalina, Lazarka and Kiara. Bread Gaponov SN, Vassilchuk NS and Shutareva GI, 2009. Effect of 
had excellent color of crust, with improved structural and mechanical Sunn pest (Eurygaster intergriceps Put. ) on grain quality of durum 
properties of crumb, and with improved moisture related to the wheat (Triticum durum Desf.) Agrarian newsletter of the South-
higher water retention capacity of pectin. West, 2, 23-26 (Ru).

Gotsova V and Kontev H, 1981. Effect of Sunn pest damages on 
the bread making strength of flour from the distributed wheat 
cultivars. Plant Breeding Sciences, 4, 33-43 (Bg).

Conclusions Hossaini SF, Haghparast R, Bahram N and Haghi Y, 2009. Study 
of genetic variation of resistance to Sunn pest using spt index. Asian 

The 2.5% Sunn pest damages did not significantly influence the Journal of Plant Sciences, 8, 380-384.
quality of the investigated cultivars. The investigated wheat cultivars Kamenchenko SЕ, Lebedev VB and Naumova ТV, 2010. 
exhibited specific response to the added pectin. The use of pectin Harmfulness of the Sunn pest (Eurygaster intergriceps) and grain 
caused positive changes in the sedimentation value of cultivars quality. Agrarian Newsletter of the South-East, 1, 36-37 (Ru).

 Aglika, Albena, Iveta, Zlatina, Lazarka and Kalina, while in cultivar Karababa Е and Ozan AN, 1998,  Effect of wheat bug (Eurygaster 
Kiara the level of the index remained unaltered in comparison to the integriceps) damage on quality of a wheat  variety grown in Turkey. 
check. The negative effect of pectin on the amount of wet gluten in Journal of the Science of Food and Agriculture, 77, 399-403.
70% flour depended on the genotype. The greatest variations in the Kenijz NV and Sokol NV, 2013. Pectin substances and their 
amount of wet gluten as compared to the check variant were found in functional role in bread-making from frozen semi-finished products. 
cultivars Karina and Kiara (quality group C), and lower – in cultivar European Online Journal of Natural and Social Sciences, 2, 253-
Lazarka (quality group B). The effect of pectin was expressed in 256.
higher water absorption of flours, time for dough formation and Kinaci E, Kinaci G, Yildirim AF and Atli A, 1998. Sunn pest 
dough relaxation. The farinograph quality number increased in all problems in Central Anatolia and the role of wheat varieties in 
investigated flours although rarely exceeding significantly the norms integrated control. Euphytica, 100, 63-67.
of the respective quality groups. In all investigated cultivars a 

Kostyuk ТА, 2005. Developing technical solutions for using water 
positive effect of apple pectin on the baking properties was found. 

melon pectin in the production of bakery products. Thesis for PhD 
Form resistance and bread crumb quality were improved. Pores 

(Ru).
were small and evenly distributed, and bred crust color was more 

Pečivova P, Juřikova K, Burešova I, Černa M and Hrabě J, 2011. 
intensive. Significant positive variations in the values of bread 

The effect of pectin  from apple anarabic gum from acacia tree on 
volume and form resistance were found in comparison to the check 

quality of wheat flour dough. Acta Universitate Agriculturae et 
variants in cultivar Kalina, Lazarka and Kiara.

silviculturae mendelianae brunensis, 33, 255-263.
Pumpyankiy АY, 1971. Technological properties of common wheat, 
L., p. 22.
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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, September 11–14, Berlin, 
Germany.
Thesis:
Hristova D, 2013. Investigation on genetic 
diversity in local sheep breeds using DNA 
markers. Thesis for PhD, Trakia University, 
Stara Zagora, Bulgaria, (Bg).

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

Animal welfare
Studies performed on experimental 
animals should be carried out according to 
internationally recognized guidelines for 
animal welfare. That should be clearly 
described in the respective section 
“Material and methods”.
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