APPENDIX

Determination of protein

Kjeldahl method was used in this experiment for determination of protein
content. The sample (1 g.) was detected with 20 ml of concentrated sulfuric acid
(H2S04) and 5 g of catalysts (10:1 K2504:CuSO4) at 380°C until digestion was
completed (turn into clear solution). For distillation step, the 100 ml of 40% NaOH
was used to react with (NH4)2SO4 from digest step. The NH3 was collected by 25 ml
of 3% boric acid. Then, the solution was titrated with 0.1M of HCl to determine the

concentration of NH3. The protein content is calculated as follows:
(A-B)xCx0.014x100

D
Where A, Vol. of HCI (ml) used in the sample titration

% Total nitrogen =

B; Vol. of HCl (ml) used in the blank titration
C; Normality of the standard acid
D; Weight of sample (g.)

% protein content = % total nitrogen x factor

Where Factor; 5.46

Determination of moisture content
The aluminum can was heated at 105°C and weighed. The 1 g of sample was
added in aluminum can and re-weighed. The aluminum can was heat at 105°C until

the weight was constant. The moisture content is calculated as follows:

. wet weight—weight after drying
% moisture = et weight X
wet w
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Determination of ash

The crucible was heated in a furnace at 550°C and weighed (W1). The 5 ¢ of
sample was added (W2) in crucible and placed in the furnace. The crucible was
heated at 550°C overnight and re-weighed (W3). The percentage of ash is calculated
as follows:

% ash = [(W3 - W1)/W2] x 100
Determination of fat

Goldfish extraction was used for determined fat. The 2 g of sample was added
in the trimble. The sample was extracted by 80 ml of petroleum ether at 150°C for

2.30 h. The defatted sample was re-weighted.

Determination of crude fiber

The 1 g of defatted sample was digested in 150 ml of hot 1.25% sulfuric acid
for 30 min followed with 150 ml of hot 1.25% sodium hydroxide for 30 min. The
sample was washed with 95% of ethanol. The sample was putted in the crucible and
heated at 105°C until constant weight. The crucible was placed in furnace at 500°C

for 2 h.

Determination of Total starch

The sample was weighed in 100 mg and added into the tube. The 0.2 mL of
80%(v/v) ethanol was added in the sample and mixed by using vortex mixer. Then
the 2 mL of cold 2 M potassium hydroxide was added in the mixture. The tube was
stored in the refrigerator at 4°C for 24 h. The 8 mL of 600mM sodium acetate buffer
(pH 3.8), 0.1 mL thermostable Qt-amylase (3,000 U), and 0.1 mL of AMG (3,300 U)
were added and mixed by using vortex. The mixture was incubated in water bath at
50°C for 30 min and the volume of sample was adjusted to 100 mL before determine
the free glucose by PGO enzyme reagent, To determined the free glucose by PGO
enzyme reagent, the 2.5 mL of PGO enzyme reagent was added in 0.05 mL of diluted
sample and mixed with 0.2 mL of distilled water, then incubated at 37°C for 30 min.

The absorbance of the solution was measured at 440 nm.



	ACKNOWLEDGEMENTS
	TABLE OF CONTENTS
	LIST OF TABLES
	LIST OF FIGURES
	CHAPTER I INTRODUCTION
	1.1  Introduction
	1.2 Research objectives
	1.3  Research hypothesis
	1.4  Scope on this study
	1.5  Expected results
	1.6 References

	CHAPTER II LITERATURE REVIEW
	2.1. Bambara Groundnut
	2.1.1 Nutrition
	2.1.2 Physical and Functional properties

	2.2 Starch
	2.3 The nutritional classification of starch
	2.3.1 Rapidly digestible starch (RDS) and Slowly digestible starch (SDS)
	2.3.2 Resistant starch (RS)

	2.4 Definition and classification of resistant starch
	2.5 Amylose-lipid complex as resistant starch type 5
	2.5.1 Types of V-amylose complexes
	2.5.2 V-amylose complex preparation methods

	2.6 Factors affecting starch digestibility
	2.7 Rheology of starch
	2.8 Modified Bambara groundnut starch
	2.9 References

	CHAPTER III MATERIALS AND METHODS
	3.1 Materials
	3.2 Sample preparation
	3.2.1 Flour preparation
	3.2.2 Defatted flour preparation
	3.2.3  Starch isolation

	3.3 Chemical composition
	3.3.1 Determination of amylose
	3.3.2 Free fatty acid (FFA) analysis

	3.4 Hydrolysis of triglyceride (TG)
	3.5 Effect of ethanol as a solvent on complex formation
	3.5.1 Sample preparation in ethanol-water solution
	3.5.2 Determination of complex index value (Kaur & Singh, 2000)
	3.5.3  Determination of crystalline structure
	3.5.4  Determination of thermal properties

	3.6 Modification of Bambara groundnut flour
	3.6.1  Preparation of modified Bambara groundnut flour
	3.6.2  Determination of complex index value
	3.6.3  Determination of crystalline structure
	3.6.4  Determination of thermal properties
	3.6.5  Properties of modified Bambara groundnut flour
	3.6.5.1  In vitro digestibility
	3.6.5.2  Dynamic Rheology


	3.7  Statistical analysis
	3.8  References

	CHAPTER IV RESULTS AND DISCUSSION
	4.1 Chemical composition of Bambara groundnut
	4.2  Fatty acid profile of Bambara groundnut flour
	4.3  Hydrolysis of Bambara Groundnut (BG) oil
	4.4 Preliminary study on starch-lipids complex formation using ethanol
	4.4.1 Complex index value
	4.4.2 Crystalline structure
	4.4.3  Thermal properties

	4.5  Modified Bambara groundnut flour
	4.5.1  Complex index value
	4.5.2 Crystalline structure
	4.5.3  Thermal properties

	4.6  Properties of modified Bambara groundnut flour
	4.6.1 Starch fractions
	4.6.2  Dynamic Rheology

	4.7  References

	CHAPTER V SUMMARY
	APPENDIX
	Determination of protein
	Determination of moisture content
	Determination of ash
	Determination of fat
	Determination of crude fiber
	Determination of Total starch

	BIOGRAPHY



