DOI :10.31357/fapsmst.2006.00429

DEVELOPMENT OF COMPOSITE
FLOUR BASED COOKIES

By

Gamage Indira Kumudini Gunasekara

Thesis submitted in partial fulfillment of the requirement for
the degree of Master Science in Food science and Technology,
Faculty of Graduated studies, University of Sri
Jayewardénepura,SriLanka.

2006


Library
Typewritten Text
DOI :10.31357/fapsmst.2006.00429


Declaration

The work described in this thesis was carried out by me at the laboratory of the Food
Science and Technology of University of Sri Jayewardenepura under the supervision
of Prof. Arthur Bamunuarachchi and Dr. K.K.D.S. Ranaweera and a report on this
thesis has not been submitted to any university for another degree and has not been

presented or accepted in any previous application for a degree.

G.LK. Gunasekara



We, Prof. Arthur Bamunuarachchi and Dr. K.K.D.S. Ranaweera certify that the

statement in preceding page made by the candidate is true and thisthesis is suitable for

submission to the university for the purpose of evaluation.

.......................................

Supervisor

Prof. Arthur Bamunuaracchi.

Department of Food Science and

Technology .

University of Sri Jayawardenepura,
Gangodavila,

Nugegoda,

Sri Lanka.

Supervisor
Dr. K.K.D.S. Ranaweera
Co-ordinator
Food Technology Programmes,
University of Sri Jayawardenepura,
Gangodavila,
Nugegoda,

Sri Lanka.



Dedicated to my loving husband parents and little son



TABLE OF CONTENT

Table of content

List of Table

List of figures

List of graphs

Abbreviation

Acknowledgement

Abstract

Chapter 01

1.0 Introduction

Chapter 02

2.0 Literature Survey

2.1 Biscuit technology — Historical development
232 Classification of biscuits

22.1 Cookies

2.2.1.1 Basic ingredients for cookies

23 Ingredients used for composite flour based cookie
23.1 Rice flour

23.1.1 Minerals

23.1.2 Protein

23.1.2 Vitamins

23.14 Lipids

23.15 Fibre

2.3.1.6 Other constituents

vii

ix

Xi

Xii

Xiii

Xiv

11

12

12

12



2.3.2

23.2.1

e b e

233

2.3.3.1

234

23.5

2:3.9:1s

23.5.1.1

2:35.1.2

2352

2.3.6

2.3.6.1

237

23.8

2:3.9

23.10

2.3.11

2:3:11.1

23.11.2

23.12

2.3.13

2.3.15

23.14

Finger millet

Finger millet nutritional composition
Vitamins and minerals in Finger millet
Green grams

Nutritional composition of Green gram
Jack fruit seed flour

Wheat flour

Protein

Protein content

Protein quality

Crude fiber and ash

Sugars

Sucrose

Glucose syrup

Margarine

Ammonium Bicarbonate

Baking powder

Milk powder

Full cream milk powder (FCMP)
Skimmed milk powder (SMP)

Salt

Egg

Palm oil

Vanilla

12

13

14

16

17

17

18

19

19

19

21

21

21

22

24

25

26

28

28

28

28

29

29

29



23.15
Chapter 03
3.0

3.1

3.1.1

3.1.2

3.2
3.2.1.
3.2.1.1
3.2.1.1
32.1.2.1
32.1.2.2
32.12 .3
3.2.1.24
32125
3.2.1.2.6
33

3.3.1

3.32

Cream of tartar

Experimental

Preparation of flour

Preparation of finger millet flour

Preparation of green gram flour

Preparation of germinated green gram flour
Preparation of jack fruit seed flour.

Preparation of germinated finger millet flour
Production of C.F.B.C, M.C.F.B.C and C.F.B.C (W)
Production process

Flow chart

Processing steps

Mixing

Rolling

Cutting

Baking

Cooling

Packaging

Formulation of C.F.B.C, M.C.F.B.C and C.F.B.C (W)
Formulation of C.F.B.C

Formulation of M.C.F.B.C

30

32

32

32

32

33

33

33

34

34

34

35

35

36

37

37

38

38

39

40



333

3.4

3.3

3.5.1.

3.5.1.1

3213

3.3.1.2

3.5.1.2

3.5.1.4

3.3.1.5

3:2.16

3.5.1.7

3.6

3.6.1

3.7

Sud vl

372

3.7.3

3.7.3.1

3.7.3.2

3.8

3.9

Preparation C.F.B.C (W)

Selecting best temperature range

Quality testing of C.F.B.C, M.C.F.B.C and C.F.B.C (W)

Chemical analysis

Determination of moisture content
Determination of total ash

Determination of total fat

Determination of free fat

Determination of Crude fiber

Determination of crude protein
Determination of peroxide value
Determination of total sugar and reducing sugar
Sensory evaluation and sensory properties
Deference test

Determination of storage studies
Determination of moisture content in storing
Determination of PV content in storing
Microbiological analysis

Total plate count

Enumeration of yeast and mould

Selection of packing material

Cost of production

iv

41

42

43

43

44

45

46

47

48

51

54

54

54

47

56

56

57

57

58

60

61



Chapter 04
4.0

4.1

4.1.1

4.2

42.1

422

423

4.3

44

44.1
442
443
444
44.5
44.6
447
45

4.5.1
452
453

454

Results and Discussions

Production of C.F.B.C, M.C.F.B.C and C.F.B.C
Production process

Formulation of C.F.B.C, M.C.F.B.C and C.F.B.C (W)
Formulation of C.F.B.C

Formulation of C.F.B.C (W)

Preparation of M.C.F.B.

Selecting best temperature rang

Quality testing of prepared (C.F.B.C, M.C.F.B.C,
C.F.B.C (W)),

Determination of moisture content

Determination of total ash

Determination of total fat

Determination of free fat

Determination of crude protein

Determination of fiber

Determination of total sugar and reducing sugar
Sensory evaluation and Sensory properties

Hedonic test1: Color difference of three samples
Hedonic test2 : Crispiness difference of three samples
Hedonic test3: Crispiness difference of three samples

Hedonic test4 : Crispiness difference of three samples

62

62

62

62

62

62

65

66

66

67

69

70

71

72

73

75

75

76

77

78



4.5.5 Hedonic test 5: Crispiness difference of three samples

4.6 Determination of storage studies

4.6.1 Determination of moisture content during storage
4.6.2 Determination of PV value during storing

4.6.3 Microbiological Analysis during storage

4.6.3.1 Total plate count. And yeast and mould

4.7 Selection of packing material

4.8 Calculation of Yield

4.9 Calculation of Variable cost

4.10 Nutritional content of prepared cookies

Chapter 05

5.0 Conclusion
References
Appendix
Appendix |
Sensory evaluation - Ballot Paper
Appendix I1
Kruskal-Wallis Test I
Appendix III
Kruskal-Wallis Test II
Appendix IV

Kruskal-Wallis Test I11

vi

79

81

81

81

84

84

86

89

90

92

94

95

96

g

97

98



Appendix V

Kruskal-Wallis Test [V
Appendix VI

Kruskal-Wallis Test V
Appendix VII

Glucose table
Appendix VIII

Invert sugar table for 10 cm® Fehling’s solution

List of table

Table 2.1 Nutritional composition of milled rice
Table 2.2 Mineral and phytate content of rice kernels
Table2.3 Amino acids in milled rice

Table 2.4 Vitamin content of milled rice

Table2.5 Nutritional values of Finger Millet

Table 2.6  Vitamins and minerals in finger Millet

Table2.7 Nutrient composition of sorghum, finger millet and
other cereals

Table 2.8 Green gram nutritional value

Table 2.9 Nutritional composition of Jack fruit seed

Table 2.10  Composition of wheat flour

Table 2.11  Amino acid composition of wheat flour

Table 2.12  Wheat minerals

Table 2.13  Relative sweetness of sugars used in baking

vii

98

98

99

100

10

11

14

14

16

17

18

20

21

22



Table 2.14

Table 2.15

Table 2.16

Table 2.17

Table 3.1

Table 3.2

Table 3.3

Table 3.4

Table 4.1

Table4.2

Table 4.3

Table 4.4

Table 4.5

Table 4.6

Table 4.7

Table 4.8

Table 4.9

Table4.10

Table4.11

Table4.12

Composition of Margarine

Minerals of margarine

Representative formula for baking powder
composition of palm oil

Raw materials and ingredients for C.F.B.C.
Raw materials and ingredients M.C.F.B.C.
Raw materials and ingredients C.F.B.C. (W)
Temperature range formulas for C.F.B.C,
M.C.F.B.C and C.F.B.C (W)

Finalized formulas for (C.F.B.C, M.C.F.B.C,
C.F.B.C (W)),

Finalized temperature formulas for

C.F.B.C, M.C.F.B.C, C.F.B.C (W)),
Observation of baked cookie

Tabulated results for moisture determination
Tabulated results for total ash contents
Tabulated results for total fat contents
Tabulated results for free fat contents
Tabulated results for crude protein contents

Tabulated results for crude fibre contents

reading of titration for total sugar and reducing sugar

total sugar and reducing sugar content

Tabulated category scores for color

viii

24

25

27

30

39

40

41

47

63

65

65

66

67

69

70

71

72

73

74

75



Table 4.13  Tabulated category scores for Crispiness
Table4.14 Tabulated category scores for mouth feel
Table4.15 Tabulated category scores for taste
Table4.16 Tabulated category scores for overall acceptability
Table 4.17  Tabulated results of adjusted p values

and Z values of hedonic test
Table 4.18  Tabulated results for moisture content

and peroxide during storage
Table 4.19 Total plate count and yeast and mould in storage
Table 4.20  Moisture % in various packing material storage
Table 4.21 Yield of final product

Table4.22 Variable cost for one cookie Rs

Table4.23  Nutritional content of per 100 g of prepared cookies
List of figures

Figure 2.1 White rice flour

Figure 2.2 Finger millet seed

Figure 2.3 Finger millet panicle

Figure 2.4 Green grams

Figure 2.5 germinated green gram

Figure 2.6 Bread making wheat flour

Figure 2.7 White sugar

Fig 2.8 Conversion type of glucose syrup

ix

76

77

78

79

80

81

84

86

89

90

12

12

16

16

18

21

23



Figure 2.9
Figure 2.10
Figure 2.11
Figure 3.1
Figure 3.2
Figure 3.3
Figure 3.4

Figure 3.5

Figure 3.6
Figure 3.7
Figure 3.8
Figure 3.9
Figure 3.10

Figure 3.11

Figure 3.12.

Figure 3.13
Figure 3.14
Figure 3.15
Figure 3.16

Figure 4.1

Baking powder

Palm olein

Cream of tartar

Preparation of finger millet flour
Preparation flour green gram flour
Preparation of germinated green gram flour
Preparation of Jack fruit seed flour

flow diagrams for C.F.B.C., M.C.F.B.C.

and C.F.B.C. (W)

Hand mixture

Cutting board

Rollers

electric ovens

Sensory evaluation of prepared sample
CFB.C(W)

CFB.C

M.C.F.B.C

C.F.B.C. sample after 4 weeks
C.F.B.C.sample after 4™ weeks
M.C.F.B.C.sample after 4" weeks

Final product of C.F.B.C

26

29

30

32

32

33

33

34

35

36

36

37

54

55

35

56

59

60

60

91



List of graphs
Graph 4.1
Graph 4.2
Graph 4.3
Graph 4.4

Graph 4.5

Moisture % Vs. Time in storing

PV Vs. Time in storing

Moisture content during storage Vs. Time in C.F.B.

Moisture content Vs. Time in M.F.B.C

Moisture content Vs. Time in M.F.B.C

xi

82

82

86

87

87



Abbreviation

CFB.C -Composite flour based cookie

M.C.F.B.C - Composite flour based cookie with germinated finger millet
and green gram

CF.B.C (W) - Composite flour based cookie with wheat

PV - peroxide value

SLS - Sri Lanka standard

xii



Acknowledgement

I wish to express my sincere appreciation for the advice, guidance, suggestions and
encouragement so willingly given by my supervisors, prof. A. Bamunuarachchi and Dr.
K. K.D.S. Ranaweera of the department of food science, University of Sri

Jayewardenapura, through out this project.

I am greatly indebted to my husband, my mother, my sisters and my brother who gave
me encouragement and support during this course of study. Without their contribution

this study would not have been completed in such good manner.

[ wish to extend my special thanks to the M.Sc. (under graduate) friends who supported
me during this project. Finally I would like to express my sincere thanks to all academic
members and non academic members of the department of food science and technology,
University of Sri Jayewardenapura who encouraged and supported me to achieve this

task successfully.

Xiii



Development of Composite flour based cookie
By
G.IK. Gunasekara
ABSTRACT
The study was an attempt to introduce composite flour based cookie (without wheat
flour) to the people who have wheat allergies, and for those who need more fibre
supplement. The cookie was further developed by adding germinated green gram and
finger millet (“Kurakkan™) which is suitable for the children due to the high amount of

simple sugars.

Rice, finger millet and green gram flour are main cereal ingredients and they were used
as high nutritional, less costly local cereal flours. Jack fruit seed flour is used as protein
source as well as a binder. Composite flour based two cookies were developed and
another cookie was prepared by using wheat flour instead of rice flour for the
comparison. The chemical compositions, physical properties, keeping quality of the three
products were evaluated. Sensory properties (crispiness, mouth feel, taste, color and
overall acceptability) were evaluated by using non trained panelists and the prepared
samples showed better and agreeable sensory properties than the cookies prepared with
wheat flour.

Priority was given for nutritional value, health benefit, cheap local ingredients and the
use of minimum flavors and antioxidants. The prepared cookies could have a demand in
the Sri Lankan market depending on the customer evaluation. Further research is

possible for improvement of the quality and the sensory properties of the product.
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