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Szymon T. Dziuba', Anna Cierniak-Emerych, Maja Maciejewska

IMPROVEMENT OF THE PROCESS OF
PRODUCTION OF CHALLAH THROUGH
APPLICATION OF SELECTED QUALITY TOOLS

Abstract: As a rich source of substances which are necessary for proper development of
body that meets energy needs, growth needs and control needs, bread represents one of
basic food products of everyday diets that humans have used for many centuries. With
increasing demands and expectations of customers, bakery and confectionery enterprises
have to face the challenge of improving the quality of goods. This can be achieved with
quality tools and methods. The use of these tools and methods allows for elimination of
the identified inconsistencies in the product through determination of the causes of their
occurrence and proposal of corrective activities.

This study aims to indicated the most substantial quality defects in wheat challah through
application of Pareto-Lorenz analysis. The Ishikawa diagram was prepared at the next
stage. The diagram offers opportunities for indication of a solution that might contribute
to liquidation of the quality defects found.

Key words: quality, Pareto-Lorenz analysis, Ishikawa diagram bakery and confectionery
goods

13.1. Introduction

Wheat challah is a type of semi-confectionery wheat bread without
filling, baked from wheat flour with yeast with addition of sugar, fat,
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milk, eggs, salt and other raw materials according to a recipe with might
involve the use of enhancers. The amount of sweeteners and fat in total
should be not less than 15kg per 100kg of flour. The ingredients other
than flour should represent 40% of all the ingredients (PN-A-74106:
1993, AMBROZIAKA Z. 1988).

Basic information about the decorative challah described in the

studyPN-A-74106: 1993, AMBROZIAKA Z. 1988):

— Ingredients: flour, water, eggs, yeast, sugar, salt, milk, fat.

— Type of dough preparation: straight dough method.

— Method of chunk forming: manual.

— Additives: on the top: moisturised with egg paste or water,
sprinkled with crumble topping.

With the recipe used in the enterprise studied for production of the
challah, individual stages of the technological process of the product
analysed in the form of the block diagram of operations that occur during
production and individual processes with their parameters (Fig. 13.1.).
Technological process is an integral part of this study since its analysis
was of key importance to identification of the causes of discrepancies
(MATERIALS FROM...2014).

The technological process of production of decorative challah
presented in Fig. 13.1 is a multi-stage complex production process.Its
first stage (Preparation and dosage of ingredients) is presented in the
form of several operations and individual processes which represent
preparation activities before production of individual product ingredients.
The process of Fermentation and dough puncturing was divided,
according to the technology of manufacturing, into several successive
activities ended with final fermentation. The stage of Baking of the
product is presented in the form of three phases which differ in terms of
temperature and other process parameter according to the technology
used (MATERIALS FROM...2014).
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Fig. 13.1. Block diagram of the technological process of production of wheat
challan.

Source: author's own elaboration based on the materials from the enterprise X

-175-




13.2. Aim of the study and research methodology

The examinations were carried out in one of the bakery and
confectionery plants located in the Lower Silesia region. Their aim is to
identify inconsistencies and defects at the stage of challah production as a
result of an in-depth analysis of the technological process and the
requirements defined for the challah contained in the PN-A-74106:1993
standard and determination of their causes and presentation of proposals
for improvements in terms of quality and safety for production based on
popular methods and tools of quality management. The Pareto-Lorenz
chart and Ishikawa diagram were used in order to achieve the research
goals.

Pareto-Lorenz chart is a method that stems from the work of Italian
economist and sociologist Vilfredo Pareto. This researcher discovered
specific regularities through examination of the structure of properties of
physical goods in society. He demonstrated that 80% of entire property in
the country is owned by 20% of society(HAMROL A. 2008, PIEKARA A.,
DziuBa S. T., KoPEC B. 2012, DziuBa S.T., GODYN M. 2014,
BORKOWSKI S., INGALDI M., JAGUSIAK-KOCIK M. 2014).

This led to the definition of the 80/20 principle which says that 80%
of the effects results from only 20% of causes. In other words, there is an
internal balance between the effort and the effects. The most of the efforts
do not lead to the outcomes assumed and very few of the factors have an
effect on actually significant results. Furthermore, Pareto presented the
statistical data in a graphical form using a chart that showed population's
incomes in specific ranges. Similar charts were obtained by another
Russian researcher, M.O. Lorenz, who examined distribution of wealth.
However, the difference was in the approach to the results: Lorenz curve
did not reveal percentage distribution in individual groups but it showed
accumulated percentage shares (HAMROL A. 2008, PIEKARA A., DZIUBA
S. T.,KOPEC B. 2012, DzIUBA S.T., GODYN M. 2014).

As a result of presentation of the two diagrams in one figure, the form
of Pareto-Lorenz chart was obtained, which has been used until today,
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based on empirically found principle which says that usually 20% to 30%
of causes (factors) prodocue ca. 80%-70% outcomes(HAMROL A. 2008,
PIEKARA A., DzZIUBA S. T., KOPEC B. 2012, DzIUBA S.T., GODYN M.
2014).

Ishikawa diagram allows for determination of the causes of the
defects and inconsistencies and their mutual relationships using the most
basic graphical form of a diagram. The cause-and-effect diagram, which
is another name for the Ishikawa diagram, is used to recognize the causes
of various phenomena i.e. defects and other inconsistencies that occur in
e.g. production processes. The aim of the Ishikawa method is to find the
places of defects, its elimination and taking appropriate measures to
prevent from their occurrence in the future. The characteristics of the
cause-and-effect diagram include in particular the opportunities for
discovery of unexposed relationships between individual causes, the
method of recording the ideas and the use of the brainstorming method
(HAMROL A. 2008, PIEKARA A., DziuBa S. T., KoPEC B. 2012,
BORKOWSKI S., INGALDI M., JAGUSIAK-KOCIK M. 2014).

13.3. Classification of quality inconsistencies using the Pareto-
Lorenz diagram

After analysis of the technological process in the bakery-
confectionery enterprise analysed in the study, with control examinations
of final goods and collection of the data, the number of all the defects and
discrepancies were summed and the order of the defects was determined
in terms of the frequency of their occurrence. Furthermore, the
percentage share and accumulated percentage values were calculated for
each defect (see Table 13.1).
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Table 13.1. Discrepancies according to the frequency of occurrence

1. Improper taste 50 750 : Sl 250
2. sticky, undercooked

breadcrumb, slack- 30 80 30 80
baked

3. Deformed shape iy g8 5 85
4. Improper smell 4 89 4 89
5. Improper colour of the 559 = ) S 2 92
crest &

6. Mechanical defects 2 94 2 94
7. Crest that separates 2 96 2 96
from the breadcrumb : -

8. Crest dirty or burned 2 98 2 98
9. Crest with marks of

mould and symptoms of 1 - 99 Faal 99
infection with Bacillus T o
mesentericus' : :

10. Inelastic breadcrumb 1 100 1 100
with big pores

Y this bacteria manifests in changes in the texture of the breadcrumb, taste, smell and
look of the bread
Source: author's own elaboration based on the examinations

Based on the data contained in Table 13.1., the Pareto-Lorenz chart
was prepared to reflect the share of individual quality defects of the
challah (Pareto bars) and accumulated values (Lorenz curve), which was
demonstrated in Fig. 13.2.

Fig. 13.2. shows that the defects 1 and 2 (improper taste and sticky,
slack-backed and undercooked breadcrumb) represent in total 80% of all
the quality defects of the challah. In order to ensure the substantial
improvement in the quality of the product, the focus should be on the two
indicated defects and the causes of these defects.
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13.2. Pareto-Lorenz chart for wheat challah.
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Source: author's own elaboration
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13.4. Analysis of the causes of defects based on the Ishikawa
diagram

In order to eliminate the most essential defects which were
determined using Pareto-Lorenz chart (see Table 13.1. and Fig. 13.2.),
one should determine the causes of their occurrence. These activities are
possible using the Ishikawa diagram. This tool allows for identification of
the sources of the defects. Ishikawa diagram presents graphical
relationships between the factors that have an effect on the defects
analysed and causes of their occurrence.

Figures 13.3 and 13.4 present the cause-and-effect for the defect
"improper taste" and "sticky, undercooked breadcrumb, slack-baked" that
occurred in the challah.
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Fig. 13.4. Ishikawa diagram for the defect "sticky, undercooked breadcrumb, slack-baked".

Source: author's own elaboration
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Fig. 13.3 reveals that the main causes that result in the quality defect

of the challah of "improper taste" include:

— improper quality of additional ingredients,

— improper amount of ingredients,

- employee competencies,

— improper fermentation,

- improper reception and storage,

— improper baking,

— improper preparation and dosage of ingredients.

In the case of the second defect (Fig. 13.4.), i.e. ,, sticky, undercooked
breadcrumb, slack-baked”, the causes can be found in:
— improper quality of flour,

— improper quality of yeast,
- employee competencies,
— improper fermentation,
— improper final growth,

— improper baking,

— improper mixing,

— defective equipment.

The analysis revealed that the most of the causes that result in
"improper taste" and "sticky, undercooked breadcrumb, slack-backed"
can be mainly found in improper methods, materials and machines.
Therefore, quality-oriented measures should be taken in these areas.

13.5. Summary

In times of fierce competition and increasing awareness of
consumers, enterprises that want to generate profits have to ensure the
safety and proper quality of their products.

In order to adjust products to customer requirements, a wide range of
tools and methods are used to allow for identification and elimination of
defect that are generated across the production process. Removing these
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defects improves the quality of the final product, thus increasing
consumers' trust in the quality of the products.

With quality tools used in this study, it was demonstrated that quality
defects were caused at individual stages of the process of production of
wheat challah, grouped in the Ishikawa diagram in materials, methods
and machines. In order to eliminate the most important causes of defects,
one should take corrective measures aimed at improvement in the quality
of the final product. Such measures include:

- verification of technological parameters with accurate description in
transparent and legible instructions,

- determination of the new criteria of supply in ingredients through
modification of specifications in commercial contacts combined with
verification of suppliers,

- maintenance of production machines and equipment connected with
checking their proper operation by an everyday user. Appointment of the
employees responsible for regular inspections and maintenance works
according to the internal schedule that determines its scope and aim
contribute to maintaining adequate performance of machines and
equipment that directly affect the quality of the final product.

- investments in additional training, motivational programmes in various
forms which represent the well-proved method to improve the quality of
work.

Financial outlays connected with the changes proposed will
positively return in the future and will help eliminate the defects.
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