Chapter 1:

Chapter 2:

Chapter 3:

TABLE OF CONTENTS

Introduction
Review of Literature
2.1. Antioxidant activity of different seeds

2.2. Application of seed/fruit extracts in food products as a source of
antioxidant

2.3. Incorporation of different seed/fruit into food product in encapsulated form

2.4, Quantification of each individual component in cookies by GC-MS analysis

Materials and Methods
3.1. Materials

3.2. Methods

3.2.1. Sample Preparation

3.2.2. Estimation of fat content

3.2.3. Estimation of crude fiber

3.2.4. Estimation of Pectic substances

3.2.5. Determination of hydration properties
3.2.6. Evaluation of Total Phenolic Content
3.2.7. Evaluation of Antioxidant activity
3.2.8. Preparation of beads

3.2.9. Formulation of cookies |
3.2.10.Evaluation of cookies

3.2.10.1.Physical characferistics of cookies

Page No.

1-4

6-13

13-15

15

15-16

17
18

18

18

18
18-19

19

20-21
21
21-22
22 -23
23

23



Chapter 4:

3.2.10.2. Texture analysis of cookies

3.2.10.3. Sensory analysis of cookies
3.2.11. Estimation of frée fatty acids of coconut cookies
3.2.12. Estimation of peroxide value of coconut cookies
3.2.13. TBA test for stability of fats
3.2.14.Evaluation of total phenolic content of cookies
3.2.15.Evaluation of antioxidant activities .of cooldeé
3.2.16.GCMS analysis of cookies

3.2.17. Statistical analysis

Results and Discussion

4.1 Effect of drying temperature on functional properties of amla seed and seed
coat

4.2. Analysis of Functional properties of amla seed and seed coat

4.3 Formulation of cookies

4.3.1. Study the effect of incorporation seed coat powder, extract, beads and
BHT on the Physical characteristics of cookies

4.3.2. Study of the hardness and cutting strength of cookies by Texture
Analyzer

4.3.3, Effect of powder, extract, beads and BHT on the diameter of cookies

4.4. Evaluation of antioxidant activities of cookies
4.5. Evaluation of total phenolic content of cookies
4.6. TBA test for stability of fats

4.7. GCMS analysis of cookies

4.8. Effect of incorporation of 2.5% and 5% of seed coat powder, extract, beads
and BHT on FFA content of cookies during storage

4.9. Effect of incorporation of 2.5% and 5% of seed coat powder, extract, beads
and BHT on PV of cookies during storage

23
24
2%

2425
25
25

2526
26

26
27

28 -30

28 - 30
31-34

31-36
35-37

35-40
38-41
38-42
38-47

38-56

49 - 62



Chapter 5: Summary and Conclusion 63 - 65

References 66 -73



Table No.

10.

11.

12.

13,

LIST OF TABLES

Table
Effect of drying temperature on total phenolic content of amla

seed and seed coat

Effect of drying temperature on (%) antioxidant activities of

amla seed and seed coat

Functional properties of amla seed and seed coat

Effect of powder, extract, beads and BHT on the diameter of

cookies (with 2.5 % and 5.0% amla seed cdat powder)

ANOVA Table for diameter of the cookies

Effect of powder, extract, beads and BHT on the thickness of

cookies with 2.5 % and 5 % amla seed coat powder
ANOVA Table for thickness of the cookies

Effect of powder, extract, beads and BHT on the spread ratio of

cookies (with 2.5 and 5.0 % amla seed coat powder)

ANOVA Table for Spread Ratio of Cookies

Acceptability of the cookies of different formulation by 9 point
hedonic scale (2.5 % powder)

Acceptability of the cookies of different formulation by 9 point

hedonic scale (5§ % powder)
Antioxidant activity (%) in cookies

Total Phenolic Content in Cookies

Page No.
29

29

29

32

32

33

33

34

34

37

37

39

39



14.
15.-

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

TBA value for stability of fats
Effect of level of seed coat powder (2.5, 5% ) on Free fatty acid

content of coconut cookies

ANOVA Table for the FFA content of amla seed powder (2.5,

5%) incorporated in cookies

Effect of level of seed coat powder extract ( 2.5, 5% ) on Free

fatty acid content of coconut cookies

ANOVA Table for FFA content of seed coat powder extract
(2.5,5%) incorporated in cookies
Effect of level of Beads ( 2.5, 5% ) on Free fatty acid content of

coconut cookies

ANOVA Table for FFA content of beads (2.5, 5%)
incorporéted in cookies

Effect of level of BHT (0.1 %) on Free fatty acid content of
coconut cookies

ANOVA Téble for FFA content of BHT (0.1 %) incorporated
in cookies |

Effect of level of Seed coat Powder (2.5, 5% ) on Peroxide

Values of coconut cookies

ANOVA Table for PV of seed coat powder (2.5, 5%)

incorporated in cookies

Effect of level of seed coat powder extract (2.5, 5%) on

Peroxide Values of coconut cookies

39
50

51

52

33

54

55

55

56

57

58

59



26.
217.

28.
29.

30.

ANOVA Table for PV of seed coat powder extract (2.5, 5%)

incorporated in cookies
Effect of level of beads (2.5, 5%) on Peroxide Values of
coconut cookies
ANOVA Table for PV of beads incorporated in cookies
Effect of level of BHT (0.1%) on Peroxide Values of coconut
cookies

ANOVA Table for PV of BHT (0.1%) incorporated in cookies

60

61

61
62

62



Fig Nc.

10.

11.

12.

13.

LIST OF FIGURES

Figure
Beads prepared from amla seed coat powder extract

Cookies prepared from amla seed coat powder
Effect of temperatures on TPC of amla seed and seed coat
Effect of temperatures on % AQOA of amla seed and seed coat

Cutting Strength of Cookies using Texture Analyzer

Antioxidant activities of cookies freshly prepared and after 30

days (2.5% powder)

Antioxidant activities of cookies freshly prepared and after 30

days (5% powder)
TPC of cookies freshly prepared and after 30 days (2.5% powder)
TPC of cookies freshly prepared and after 30 days (5% powder)

TBA value of cookies freshly prepared and after 30 days (2.5%
powder)

TBA value of cookies freshly prepared and after 30 days (5%
powder)

GC-MS analysis of cookies containing no antioxidant (control)

GC-MS analysis of cookies containing powder

Page No.
22

23
30
30
36

40

40

41
41

42

42

43

44



14.

15.

16.

GC-MS analysis of cookies containing extract
GC-MS analysis of cookies containing Beads

GC-MS analysis of cookies containing BHT

45

46

47



ANOVA
AOA
BHA
BHT
~df
DPPH
FAMEs
FCR
FFA
GAE
GCMS
HCL
NaOH
PV
RSA
SPSS
SWC
TBA
TPC
WRC

ABBREVIATIONS USED

Analysis of Variance

Antioxidant Activity

Bttylated H);droxy Anisole

Butylated Hydroxy Toluene

Degrees of Freedom |

Dipheny! Picryl Hydrazyl

Fatty Acid Methyl Esters

Folin - Ciocalteu Reagent

Free Fatty Acid

~ Galic Acid Equivalent

Gas Chromatography Mass Spectroscopy
Hydrochloric Acid

Sodium Hydroxide

Peroxide Value

Radical Scavenging Activity

Statistical Packages for Social Sciences
Swelliné Capacity

Tiobarbituric Acid
‘Total Phenolic Content

Water Retention Capacity



