
vi 

 

 

CONTENTS 

 

 

           Page 

ACKNOWLEDGEMENT            iii 

ABSTRACT (ENGLISH)            iv 

ABSTRACT (THAI)              v 

LIST OF TABLES             ix 

LIST OF FIGURES              x 

LIST OF ABBREVIATIONS          xii 

CHAPTER I      INTRODUCTION           1 

CHAPTER II     OBJECTIVES            3 

CHAPTER III    LITERATURE REVIEW          5 

3.1 Chili and Its Characterizations          5 

3.1.1. Types of chili                5 

3.1.2. Phytochemical compositions       11 

3.1.3  Commercial applications        12 

3.2 Chili and Health Benefits                   13 

3.2.1 Anti-obesitic property        14 

3.2.2 Anti-diabetic property        18 

3.2.3 Anti-hypertensive property       25 

CHAPTER IV   MATERIALS AND METHODS        29 

4.1 Materials          29   

4.1.1 Chemicals          29 

4.1.2 Equipments         30 

4.1.3 Plant materials                    31 

4.2 Experimental Procedures          31 

4.2.1 Preparation of sweet pepper extracts       31

     

 



vii 

 

CONTENTS (cont.) 

 

 

           Page 

4.2  Experimental Procedures          31 

4.2.2 Determination of phytochemical compounds     32 

4.2.3 Determination of lipase inhibitory activity     33 

4.2.4 Determination of α-amylase inhibitory activity     34 

4.2.5 Determination of α-glucosidase inhibitory activity    34 

4.2.6 Determination of ACE inhibitory activity     35 

4.3 Statistical Analysis         35 

CHAPTER V    RESULTS           36 

5.1 Phytochemical contents         36 

5.1.1 Carotenoid contents        36 

5.1.2 Flavonoid and phenolic acid contents      38 

5.1.3 Volatile compounds        40 

5.2 Anti-enzyme activity         42 

5.2.1 Anti-lipase activity        42 

5.2.2 Anti-α-amylase activity        44 

5.2.3 Anti-α-glucosidase activity       45 

5.2.4 Anti-ACE activity        47 

          5.3    The summary of bioactive compounds       49 

  5.4    The summary of anti-enzyme activies       50 

CHAPTER VI   DISCUSSION          51   

6.1 Phytochemicals in Sweet pepper       51 

6.1.1 Carotenoid contents           51 

6.1.2 Flavonoid and phenolic acid contents      52 

6.1.3 Volatile compounds        53 

6.2 Sweet peppers and Health Benefits       55 

6.2.1 Anti-lipase activity        55 

6.2.2 Anti-α-amylase activity        58 



viii 

 

CONTENTS (cont.) 

 

 

Page 

6.3 Sweet peppers and Health Benefits       55 

6.3.1 Anti-α-glucosidase activity       64 

6.3.2 Anti-ACE activity         66 

CHAPTER VII  CONCLUSION          70 

REFFERENCES                       72    

APPENDIXS             86 

BIOGRAPHY          111 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ix 

 

 

LIST OF TABLES 

 

 

Table                     Page 

3.1 Phytochemical compositions in chilies         11   

3.2  Anti-lipase compounds from different plant sources       17 

3.3 The summarized data on α-amylase and α-glucosidase inhibitory      22 

activity of chili extracts  

3.4 The summarized data on angiotensin-converting enzyme inhibitory      28 

 activity of chili extracts  

4.1 The control (A), control blank (a), sample (B) and sample blank (b)      34 

    reactions used in the enzyme assay 

5.1 The carotenoid contents of different colored sweet pepper      37 

5.2 The flavonoid and phenolic acid contents of different colored sweet pepper    39 

5.3 The volatile compounds of different colored sweet pepper      41 

5.4 Lipase inhibitory activities of different colored sweet pepper extracted with     43 

 70% (v/v) aqueous ethanol, ethyl acetate and hexane 

5.5 The α-amylase inhibitory activities of different colored sweet pepper     44 

 extracted with 70% (v/v) aqueous ethanol, ethyl acetate and hexane 

5.6 The α-glucosidase inhibitory activities of different colored sweet pepper    46 

extracted with 70% (v/v) aqueous ethanol, ethyl acetate and hexane 

5.7 The angiotensin-converting enzyme inhibitory activities of different colored    48 

sweet pepper extracted with 70% (v/v) aqueous ethanol, ethyl acetate and 

hexane 

5.8  The summary of bioactive compounds of sweet peppers      49 

5.9  The summary of enzyme inhibitory activities of sweet peppers extracted     50 

with 70% (v/v) aqueous ethanol, ethyl acetate and hexane 

 

 

  



x 

 

 

LIST OF FIGURES 

 

 

Figure                     Page 

3.1  The scheme shows the taxonomic classification of chilies        6 

3.2 The schemes showed (A) parts of flower and (B) parts of fruit        8 

to differentiate the species of chili.           

3.3 The scheme used to classify the species of chili         9 

3.4  Whole plant, fruit and flower of five Capsicum species                 10 

3.5  The chemical structure of capsaicinoid found in the area of chili placenta    12 

3.6  The scheme showed lipid digestion and absorption       15 

3.7 Chemical structure of orlistat             16 

3.8 The function of α-amylase             19 

3.9 The function of α-glucosidase            19 

3.10  The chemical structure of acarbose            20 

3.11 The basic structure of flavonoid            21 

3.12 The scheme showed renin-angiotensin-aldosterone system (RAAS)     26 

3.13  The chemical structures of anti-hypertensive drugs       26 

5.1     The graph that was plot between the concentrations of sweet pepper      43 

 extract and percentage of lipase inhibition          

5.2  The graph that was plotted between the concentrations of sweet pepper     46 

 extract and percentage of α-glucosidase inhibition    

5.3  The graph that was plotted between the concentrations of sweet pepper            48 

 extract (X axis) and percentage of ACE inhibition (Y axis) 

6.1  The chemical structures of  p-coumaric acid,  ferulic acid,          53 

 quercetin and luteolin  

6.2 The chemical structures of kaempferol            57 

6.3 The mechanism of lipase           57 

6.4 The mechanism of orlistat          58 



xi 

 

LIST OF FIGURES (cont.) 

 

 

Figure                     Page 

6.5 The chemical structures of (A) flavone, (B) flavonol, (C) flavanone, (D)          61 

isoflavone, (E) flavan-3-ol, (F) anthocyanidin and (G) capsaicin and  

 (H) capsiate 

6.6 Arrangement of subsite with oligosaccharide        61 

6.7     The mechanism of α-amylase           62 

6.8 The mechanism of acarbose          63 

6.9 The mechanism of ACE             68 

6.10 The mechanism of captopril          69 

 

  



xii 

 

 

LIST OF ABBREVIATIONS 

 

 

ACE    Angiotensin–converting enzyme 

AngI    Angiotensin I 

AngII    Angiotensin II 

BMI    Body mass index 

BSA    Bovine serum albumin 

CH2Cl2    Dichloromethane 

CH3CN     Acetonitrile  

DMPTB    N–phenacyl–4,5–dimethylthiazolium bromide  

DMSO    Dimethyl sulfoxide 

DPPH    1,1–Diphenyl–2–picrylhydrazyl  

DTNB    5–5'–Dithiobis (2–nitrobenzoic acid)  

EDTA    Ethylenediaminetetraacetic acid 

EGCG    Epigallocatechingallate 

EtOH    Ethanol 

FAs    Fatty acids 

GC-MS   Gas chromatography–mass spectrometry 

HA    Hippuric acid  

HCl    Hydrochloric acid 

HHL    Hippuryl–histidyl–leucine 

HPLC    High-performance liquid chromatography 

IC50    Half maximal inhibitory concentration 

KCl    Potassium chloride 

K2HPO4   Di-potassium hydrogen phosphate  

KH2PO4   Potassium dihydrogen phosphate  

KOH    Potassium hydroxide 

LPA    Lisophosphatidic acid 

MGs    Monoglycerides 



xiii 

 

LIST OF ABBREVIATIONS (cont.) 

 

 

MtOH    Methanol 

NaCl    Sodium chloride 

NaHCO3   Sodium bicarbonate  

NaOH    Sodium hydroxide 

NH2C(CH2OH)3  Tris(hydroxymethyl) aminomethane 

pNPG    p-nitrophenyl-α-D-glucopyranoside 

pNPG-5   p-nitrophenyl-α-D-maltopentaoside 

RAAS    Rennin–angiotensin–aldosterone system 

SD    Standard deviation 

TEA    Triethylamine 

TFA    Trifluoroacetic acid 

TGs    Triglycerides 

WHO    World health organization  

 


