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Title: Improving quality management by combining quantitative 

techniques: A case study in a food industry

Abstract 

This thesis studies the quality through a company that specializes in the production of high-

quality frozen desserts, such as chocolate cakes and pastries. The aim of this paper is to 

examine and propose ways to improve quality management in the food industry through a 

combination of quantitative techniques. The study will focus on the application of innovative 

tools such as statistical process control, Failure Mode and Effects Analysis (FMEA) to 

improve the efficiency of quality control processes, reduce production costs and improve 

overall production efficiency. A crucial part of the production process is measuring the 

weight of the products to ensure they meet standard specification limits. Simultaneously,  

organoleptic tests using three-factor experiments are conducted, focusing on two key 

parameters of production: mixing time and baking time. These parameters are intensively 

studied to reduce production costs while maintaining the high-quality standards.

The production process is illustrated with detailed flow charts, documenting each stage 

from ingredient preparation to final packaging. These diagrams are used to discuss and 

analyze each production stage with the aim of optimizing the process. Continuous 

improvement and efficiency of production are central themes in the discussions.

Based on the results of the best factors that are shown form the factorial test, it is also 

suggested to optimize the production applying the Taguchi and Takumi methods, which 

could be integrated with the three-factor experiments. The Takumi method focuses on 

continuous quality and performance improvement through process refinement and waste 

minimization. The Taguchi method, on the other hand, is used for designing experiments 

(Design of Experiments, DOE) and helps analyze the parameters affecting product quality, 

enabling the identification of optimal production conditions and equipment.

Quality management is fundamental to the success of a frozen confectionery company, as 

it contributes to safety, efficiency, customer satisfaction and the long-term sustainability of 

the business. he company through this study is focusing on recognizing possible faults and 



4

moving towards strict adherence to specifications, continuous monitoring and improvement 

of the production process, and the application of advanced optimization methods, ensuring 

high-quality products and reduced production costs.
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food industry, flowcharts, control diagrams, frozen desserts, factorial tests, organoleptic tests, 

Takumi, Taguchi



5

3

13

1.1

1.2

.

.

. 8

1.4.3



6

-

2.4 

2.5 

3.4 



7

4.3.1 

..78

..



8

Ltd 25

... 54

55

56

. 59

60

. 64

66

4.1.3.2   

67

-value 73

76



9

-

-108

57

23

..26



10

7

8

2024)........................................................................................................................................28

(run chart) (minitab 

support, 2024)........................................................................................................................29

(2013).............................................................................................................................34

, 2023).........................................................................................35

48

..............................49

... .51

..............................51

52

62

63

..............................65



11

67

(12*150g) 68

... 69

70

71

72

... 74

75

(1100g) ..76

..79

...

...



12

0

..

..

...



13

1.

1.1



14

akis et al 2007, Ahmad et al., 2012).



15

-

:

: ISO 9001 

ISO

ISO

HACCP)

ISO



16

:

(SPC) 

:

:

:

:

:



17

:

:

1.4.1 ISO 22000



18

1.4.2 ISO 9001 

1.4.3 BRC Food



19

2.

2.1

: 

:



20

American Society for Quality (ASQ

: 



21

: 

: 

: 

: 

: 



22

: 

: 

( :

( :



23

1.

2.

3.

4. - -and-Effect Diagram)

5.

6. r Plot)

7.

2.2

2.2.1

-and-Leaf Plot) 



24
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P(X<LSL)= (1)
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P(X>USL)=1-

Pdefective=P(X<LSL)+P(X>USL) (3)
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2.5 FMEA (Failure Modes and Effects analysis)
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RPN = Severity rating x Occurrence rating x Detection rating = S*O*D 
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N K > K

20 1,8004 11 9

K = sample mean

Test

data is not random

Number of Runs

Observed Expected P-Value

11 10,90 0,963

The p-value may not be accurate for samples with fewer than 11 observations above K or fewer 

than 11 below.

[ minitab: Stat>Nonparametrics>Runs Test]

4.1.3
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special causes]

-

: (upper control limit, UCL). 

(CL): (Central Line) 
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E: or UCL (Lower Control Limit)

Statitics

Variable N N* Mean SE Mean StDev Minimum Q1 Median Q3 Maximum

C2 20 0 1.8004 0.00486 0.0217 1.7600 1.7862 1.8000 1.8188 1.8440

[ minitab: Stat>Basic Statistics>Display Descriptive Statistics]
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Test Results for I Chart of C5

TEST 7. 15 points within 1 standard deviation of center line (above and below CL).

Test Failed at points: 21

4.1.3.2   

4.1.3.2
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Descriptive Statistics

Number of

Observations

N K > K

20 1,1076 9 11

K = sample mean
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Test

Null hypothesis

Alternative hypothesis random

Number of Runs

Observed Expected P-Value

15 10,90 0,057

The p-value may not be accurate for samples with fewer than 11 observations above K or 

fewer than 11 below.

-value

4.2.3
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Statistics

Variable N N* Mean SE Mean StDev Minimum Q1 Median Q3 Maximum

C2 20 0 1,1076 0,00607 0,0272 1,0600 1,0900 1,1090 1,1238 1,1590
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Test Results for I Chart of C5

TEST 1. One point more than 3,00 standard deviations from center line.

Test Failed at points: 7; 11; 20; 24
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4.2.3.4
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