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APPENDIX A 
 
 
 
 
Table 2.1(a) Changes in the dimension (length and width) of the Jambu fruits during 
growth. 
 

Week 1th 2th 3th 4th 5th 6th 7th 8th 9th

 
Length 

 
1.6 

 
1.8 

 
2 

 
2.1 

 
2.4 

 
3.5 

 
4.5 

 
5.2 

 
5.8 

 
Width 

 
0.8 

 
0.9 

 
0.95 

 
1 

 
1 

 
1.4 

 
2.9 

 
3 

 
3.6 
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Table 2.2 (a) Color changes and % weight loss for Pink S. samarangense, Red S. 
samarangense and Deep red S. samarangense fruits. Mean values are significantly 
different (P≤0.05). 
 

 
Days of storage 

 
D1 

 
D2 

 
D3 

 
D4 

 
D5 

 
D6 

 
D7 

 
D8 

 
D9 

 
 
 
 

Pink S. 
samarangense 

 
Pulp 

colour 
(L*a*/b*) 

 
 

 
53.04

 
51.83

 
50.25

 
49.53

 
48.58

 
44.50 

 
46.18 

 
44.23

 
43.87

 
%    

Weight 
loss 

 

 
0.00 

 
0.45 

 
1.00 

 
1.88 

 
2.80 

 
3.52 

 
4.15 

 
5.1 

 
5.93 

 
 
 
 

Red S. 
samarangense 

 
Pulp 

colour 
(L*a*/b*) 

 
 

 
73.88

 
73.98

 
70.85

 
70.28

 
71.73

 
69.23 

 
68.06 

 
67.86

 
66.04

% Weight 
loss 

 

 
0.00 
 

 
0.19 
 
 

 
0.44 
 

 
1.44 
 

 
3.72 
 

 
4.85 
 

 
6.98 
 

 
8.5 
 

 
9.15 
 

 
 
 

 
Deep red S. 

samarangense 

 
Pulp 

colour 
(L*a*/b*) 

 
 

 
46.94

 
45.28

 
46.05

 
51.67

 
46.07

 
42.93 

 
43.23 

 
44.98

 
41.18

% Weight 
loss 

 

 
0.00 

 
0.62 

 
1.09 

 
1.55 

 
1.91 

 
2.37 

 
3.55 

 
3.84 

 
4.38 
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Table 2.3 (a) TSS, pulp firmness, pH, total sugar and starch content changes in pink 
Sizygium  samarangense jambu fruit. Data are means of five replicates ± SD. Mean 
values are significantly different (P≤0.05). 
 

Days of storage D1 D3 D5 D7 D9 

 
Firmness (kgºf) 

 

 
0.72 

 
0.64 

 
0.55 

 
0.47 

 
0.37 

 
TSS(˚Brix) 

 

 
7.36 

 
7.2 

 
7.8 

 
8.3 

 
9.5 

 
 

pH 
 

4.31 
 

4.18 
 

3.94 
 

4 
 

3.9 
 

Titrable acidity (%) 
 

0.179 
 

0.144 
 

0.145 
 

0.110 
 

0.105 

 
Total sugar (g/100g) 

 
3.56 

 
3.72 

 
4.38 

 
4.73 

 
5.15 

 
Starch 

content(g/100g) 

 
1.55 

 
1.29 

 
1.07 

 
0.96 

 
0.83 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



122 

 

Table 2.4 (a) TSS, pulp firmness, pH, total sugar and starch content changes in Red 
Sizygium samarangense jambu fruit. Data are means of five replicates ± SD. Mean 
values are significantly different (P≤0.05). 
 
Days of storage D1 D3 D5 D7 D9 

 
Firmness (kgºf) 

 
 

 
0.63 

 
0.51 

 
0.45 

 
0.42 

 
0.41 

 
TSS(˚Brix) 

 
8.1  

 
8.4  

 
8.2  

 
8.43  

 
9.15  

 
pH 

 
4.9  

 
4.84  

 
4.77  

 
4.76  

 
4.62  

 
Titrable acidity (%) 

 
0.179  

 
0.153  

 
0.127 

 
0.102  

 
0.089 

 
Total sugar (g/100g) 

 
3.64  

 
3.98  

 
4.01  

 
4.02  

 
4.11  

 
Starch 

content(g/100g) 

 
2.42 

 
1.9 

 
1.29 

 
0.85 

 
0.65 
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Table 2.5 (a) TSS, pulp firmness, pH, total sugar and starch content changes in Deep 
red Sizygium samarangense jambu fruit. Data are means of five replicates ± SD. Mean 
values are significantly different (P≤0.05). 
 
Days of storage D1 D3 D5 D7 D9 

 
Firmness (kgºf) 

 
 

 
0.8 

 
0.73 

 
0.67 

 
0.62 

 
0.56 

 
TSS(˚Brix) 

 
5.63  

 
5.89  

 
7.19  

 
8.38  

 
9.84 

 
pH 

 
4.80  

 
4.75  

 
4.70  

 
4.60  

 
4.50  

 
Titrable acidity (%) 

 
0.19  

 
0.175  

 
0.140 

 
0.125  

 
0.117 

 
Total sugar (g/100g) 

 
4.52  

 
4.86  

 
5.05  

 
5.19  

 
5.37  

 
Starch 

content(g/100g) 

 
2.44 

 
2.24 

 
1.82 

 
1.73 

 
1.51 
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Table 3.1 (a) Changes in AEAC (by ABTS and DPPH methods), total phenolic and 
flavonoid contents during ripening in the red S. samarangense fruits. Values are means 
of five replications ±S.D (n = 5). Mean values are significantly different (P≤0.05). 
 

Days of 

storage 

AEAC by ABTS 

method 

AEAC by DPPH 

method 

Total phenolic 

content 

Total flavonoids 

content 

D1 29.02 20.47 335.48 23.14 

D3 34.90 24.08 360.41 29.66 

D5 44.94 26.60 382.98 34.47 

D7 35.03 24.71 418.35 38.08 

D9 34.42 33.06 372.37 37.47 

 
 
Table 3.2 (a) Changes in AEAC (by ABTS and DPPH method), total phenolic and 
flavonoid contents during ripening in the pink S. samarangense fruits. Values are means 
of five replications ±S.D (n = 5). Mean values are significantly different (P≤0.05). 
 

Days of 

storage 

AEAC by ABTS 

method 

AEAC by DPPH 

method 

Total phenolic 

content 

Total flavonoids 

content 

D1 30.24 12.61 161.67 16.55 

D3 30.20 14.02 174.39 16.94 

D5 32.74 15.39 183.91 17.51 

D7 35.56 21.66 224.73 19.71 

D9 30.56 16.54 198.28 15.71 
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Table 3.3 (a) Changes in AEAC (by ABTS and DPPH method), total phenolic and 
flavonoid contents during ripening in the deep red S. samarangense fruits. Values are 
means of five replications ±S.D (n = 5). Mean values are significantly different 
(P≤0.05). 
  

Days of 

storage 

AEAC by ABTS 

method 

AEAC by DPPH 

method 

Total phenolic 

content 

Total flavonoids 

content 

D1 80.84 29.6 218 10.65 

D3 85.18 43.61 224 11.02 

D5 99.31 53.42 231 11.65 

D7 79.62 43.71 393 25.69 

D9 70.06 30.93 204 17.18 
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Table 3.4 (a) Inhibition (%) of DPPH radical scavenging activity by methanolic extract 
of sample fruits. Values are means of five replications ±S.D (n = 5). Mean values are 
significantly different (P≤0.05). 
  

Day 
Red  

S. samarangense 
Pink  

S. samarangense 
Deep red 

 S. samarangense 
1 40 46 50 
3 45 49 41 
5 50 52 34
7 46 65 65 
9 60 54 36 

 
 
 
Table3.5 (a) Effect of different concentrations of red S. samarangense jambu extract on 
1,1-diphenyl –2-picrylhydrazyl (DPPH) free radicals. 
 
Conc.(g/L) % In (1st  D) %In (3rd  D) % In (5th  D) % In (7th  D) % In (9th  D) 

0.1 12.01 15.58 9.15 14.55 8.97 
0.2 25.3 32.39 20.23 30.15 19.01 
0.3 38.04 47.81 25.46 48.32 27.33 
0.4 50.02 64.38 34.47 65.77 36.01 
0.8 60.87 83.04 61.8 92.98 63.95 
1.2 91.75 98.05 78.47 98.53 82.77 
1.6 97.08 99.51 95.48 99.45 92.49 
1.8 98.01 99.61 96.2 99.6 93.15 
2 98.18 99.75 97.05 99.73 93.86 
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Table3.6 (a) Effect of different concentrations of pink S. samarangense jambu extract 
on 1,1-diphenyl –2-picrylhydrazyl (DPPH) free radicals. 
 
Conc.(g/L) %In (1st D) %In (3rd D) %In (5th D) %In (7th  D) %In (9th D) 

0.1 18.51 13.98 11.39 12.23 15.05 
0.2 34.93 27.53 25.09 25.72 29.15 
0.3 51.47 43.21 37.93 38.58 48.61 
0.4 69.67 49.06 50.16 51.05 64.32 
0.8 97.01 79.34 77.08 78.31 93.07 
1.2 97.98 82.07 79.86 84.92 98.49 
1.6 99.09 93.5 91.73 97.56 99.05 
1.8 99.14 94.38 92.56 98.67 99.63 
2 99.23 95.01 93.13 99.53 99.76 

 
 
 
Table3.7 Effect of different concentrations of deep red S. samarangense jambu extract 
on 1,1-diphenyl –2-picrylhydrazyl (DPPH) free radicals. 
 
Conc.(g/L) % In (1st D) % In (3rd D) % In (5th D) % In (7th D) % In (9th  D) 

0.1 12.01 10.91 9.15 14.55 8.97 
0.2 25.3 22.15 20.23 30.15 19.01 
0.3 38.04 33.58 25.46 48.32 27.33 
0.4 50.02 41.3 34.47 65.77 36.01 
0.8 60.87 73.69 61.8 92.98 63.95 
1.2 91.75 90.06 78.47 98.53 82.77 
1.6 97.08 96.51 95.48 99.45 92.49 
1.8 98.01 96.99 96.2 99.6 93.15 
2 98.18 97.49 97.05 99.73 93.86 
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Table 3.8 (a) Changes in total protein (TP) and PAL enzyme activity during ripening in 
the three varieties of jambu fruits. Values are means of five replications ±S.D (n = 
5).Mean values are significantly different (P≤0.05). 
 

 
Days of storage 

 
D1 

 
D2 

 
D3 

 
D4 

 
D5 

 
 
 
 

Pink  
S. 

samarangense 

 
Total protein 

(TP) 

 
6.36 

 
7.41 

 
9.31 

 
6.7 

 
4.63 

 
PAL enzyme 

activity 

 
 

0.198 

 
 

0.205 

 
 

0.218 

 
 

0.118 

 
 

0.152 

 
 
 
 

Red  
S. 

samarangense 

 
Total protein 

(TP) 

 
 

4.90 

 
 

5.79 

 
 

10.67 

 
 

7.56 

 
 

5.78 

 
PAL enzyme 

activity 

 
 

0.053 

 
 

0.160 

 
 

0.248 

 
 

0.121 

 
 

0.112 

 
 
 

 
        Deep red  

S. 
samarangense 

 
Total protein 

(TP) 
 

 
 

5.28 

 
 

8.98 

 
 

10.68 

 
 

7.89 

 
 

7.15 

 
PAL enzyme 

activity 
 

 
 

0.066 0.146    
 

 
 

0.177 

 
 

0.153 

 
 

0.128 

 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

 
 



129 

 

APPENDIX B 
 

STANDARD CURVES 
 
B.1 Glucose standard curve 
 

The standard solutions of glucose were prepared in the rang of 5-100µg / ml.  

2ml of glucose solution was added to 1ml of phenol. Then, 5ml of concentrated 

H2SO4 was added to the mixture. Mixture was left at room temperature for 10 

minutes. Then, the mixture was shaken (mixed thoroughly). Absorbance was read at 

485 nm. 

 
Table B.1 Concentrations of glucose standard solution and absorbance at 485 nm 
 

Glucose 
(100μg /ml) 

stock solution   
(ml) 

 
 

0.00 

 
 
5 

 
 

10 

 
 

15 

 
 

20 

 
 

25 

 
 

50 

 
 

75 

 
 

100 

DdH2O(ml) 100 95 90 85 80 75 50 25 0 
Concentration 

(μg / ml) 
0.00 5 10 15 20 25 50 75 100 

Absorbance 
 

0.00 0.113 0.150 0.201 0.295 0.364 0.524 0.721 0.951 

 

 

Figure B.1 Glucose standard curve 
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B.2 Gallic acid standard curve 

A range of gallic acid concentrations from 0.5 – 0.005 mg / ml was used to 

prepare the calibration curves (Table B.2 and Fig B.2). 

     

Table B.2 Different concentrations of gallic acid standard solution and their absorbance 

at 765 nm 

Gallic acid 

5mg/ml) stock 

solution     (ml) 

0 0.1 0.5 1 2 5 10 

DdH2O(ml) 100 99.9 99.5 99 98 95 90 

Concentration (mg 

/ ml) 

0 0.005 0.025 0.05 0.1 0.25 0.5 

 Absorbance 

 

0.00 0.033 0.076 0.154 0.282 0.657 1.246 

 

 

Figure B.2 Gallic acid standard curve 
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B.3 Catechin standard curve 

Determination of flavonoids was performed according to the colorimetric assay 

of Kim et al.  (2003). The standard solutions of catechin were prepared in the range of 

10-100µg / ml (Table B.3 and Fig B.3). 

 

Table B.3 Concentrations of catechin standard solution and absorbance at 510 nm 

Catechin 

(100μg /ml) 

stock solution   

(ml) 

 

 

0 

 

 

1 

 

 

2 

 

 

3 

 

 

4 

 

 

5 

 

 

6 

 

 

7 

 

 

8 

 

 

9 

 

 

10 

DdH2O(ml) 10 9 8 7 6 5 4 3 2 1 0 

Concentration 

(μg / ml) 

0 10 20 30 40 50 60 70 80 90 100 

 

Absorbance 

 

 

0.00 

 

 

 

0.050 

 

 

 

0.090 

 

 

 

0.261 

 

 

 

0.378 

 

 

 

0.471 

 

 

 

0.575 

 

 

 

0.661 

 

 

 

0.796 

 

 

0.805 

 

 

 

0.859 

 

 

 

 
 

Figure B.3 Catechin standard curve 
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B.4 DPPH standard curve 

A methanolic stock solution of the ascorbic acid (AA) (concentrations of stock 

solutions were 2, 4, 6, 8, 10 μg / ml ) was placed in a cuvette, and 2 ml of 4 × 10 - 4 M 

methanolic solution of DPPH was added. Absorbance measurements commenced 

immediately. The decrease in absorbance at 517 nm was determined by 

spectrophotometer after 30 min for all samples. Methanol was used to zero the 

spectrophotometer (Table B.4, and Fig B.4). 

 

Table B.4 % inhibition of ascorbic acid (AC (o) =0.719) 

Concentration 

of AA (μg / 

ml) 

 

0 

 

2 

 

4 

 

 

6 

 

8 

 

10 

Absorbance 

After 30 min 

0.719 0.403 0.341 0.221 0.113 0.063 

% inhibition 0.00 43.95 52.57 69.26 84.28 91.24 

 

 

Figure B.4 DPPH standard curve 
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B.5 ABTS standard curve 

A methanolic stock solution of the ascorbic acid (AA) (concentrations of stock 

solutions were 1, 2, 3, 4, 5, 6 μg / ml) was placed in a cuvette, and 3ml of methanolic 

solution of ABTS was added. Absorbance measurements commenced immediately. The 

decrease in absorbance at 734 nm was determined by spectrophotometer after 60 min 

for all samples. Methanol was used to zero the spectrophotometer (Table B.5, and Fig 

B.5). 

 

Table B.5 Antioxidant activity of ascorbic acid by ABTS 

Concentration 

of AA (μg / 

ml) 

 

0 

 

1 

 

2 

 

3 

 

4 

 

5 

 

6 

Absorbance 

After 1 h 

0.830 0.471 0.395 0.304 0.297 0.256 0.183 

 

 

 

Figure B.5 ABTS standard curve 
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B.6 Protein standard curve 
 

In any protein assay, the ideal protein to use as a standard is a purified 

preparation of the protein being assayed. In the absence of such an absolute reference 

protein, another protein must be selected as a relative standard. The best relative 

standard to use is one that gives a color yield similar to that of the protein being 

assayed. Selecting such a protein standard is generally done empirically. Alternatively, 

if only relative protein values are desired, any purified protein may be selected as a 

standard. The two most common protein standards used for protein assays are BSA 

(Bovine Serum Albumin) and gamma-globulin. With the quick start Bradford protein 

assay; dye color development is significantly greater with BSA than with most other 

proteins, including gamma-globulin. Therefore, the BSA standard would be an 

appropriate standard if the sample contains primarily albumin, or if the protein being 

assayed gives similar response to the dye. For a color response that is typical of many 

proteins, the gamma-globulin standard is appropriate. 

The standard solutions of BSA were prepared in the range of 0.125 – 2 μg / ml. 

Different volumes of each standard solution into a clean, dry test tube were taken. Then, 

was added 5.0 ml of diluted dye reagent to each tube and vortex. The mixture was 

incubated at room temperature for at least 5 minutes. Absorbance was measured at 595 

nm. 
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TableB.6 Concentrations of BSA standard solution and absorbance at 595 nm 
 

protein(2μg 
/ml) stock 
solution     

(ml) 

 
 

0 

 
 

6.25 

 
 

12.5 

 
 

25 

 
 

37.5 

 
 

50 

DdH2O(ml) 100 93.75 87.5 75 62.5 50 

Concentration 
(μg / ml) 

0 0.125 0.25 0.5 0.75 1 

Absorbance 
 

0.00 0.136 0.220 0.485 0.574 0.701 

 
 

 
 

 
 

Figure B.6 Protein standard curve 
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APPENDIX C 
 

C.1 Preparation of extracts 

C.1.1 Protein extraction 

Proteins were extracted by adding 4g of Jambu pulp to 8 ml of a modified 

kanellis et al. (1989) protein extraction buffer containing 50mM Tris-HCl, 0.5 M NaCl, 

10 mM 2-mercaptoethanol, 1mM DTT, 1 mM EDTA, 10% glycerol and 0.5% triton X-

100, (tissue to volume ratio = 4:8). The mixture was then vortxed thoroughly, left on ice 

for 10 minutes and then centrifuged at 25,000 g for 30 minutes at 4ºC in a refrigerated 

centrifuge. 

 

C.1.2 Preparation of extract for the determination of total sugar and starch 

One gram of jambu air tissue was ground in a mortar and pestle in 4 ml of 0.5M 

NaOH. The homogenate was then transferred to polypropylene centrifuge tubes and 

centrifuged at 3500g for 20 minutes. The mixture was next filtered through a Whatman 

No. 1 filter paper and the supernatant neutralized with 4 ml of 0.5M acetic acid. The 

resulting extract was diluted to 25 ml with distilled water and stored in the refrigerator 

(4°C) before further analysis for total sugar and starch. 

 

C.2 Preparation of reagents 

C.2.1 Preparation of Bradford reagent 

Bradford reagent was prepared by dissolving 100 mg coomassie brilliant blue G-

250 in 50 ml of 95% ethanol, then, was added 100 ml of 85% (w/v) phosphoric acid. 

The reagent was diluted to 1 liter when the dye had completely dissolved, and filtered 

through Whatman #1 paper just before use.   
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C.2.2 Preparation of glucose reagent for the determination of starch content 

Reagent І 

1.65g Na2HPO4, 1.09g NaH2PO4, 2.4 mg peroxidase (Podsedek) and 3.6 g 

glucose oxidase were dissolved in 150 ml of distilled water.  

Reagent ІІ  

One mg of dianicyanidin hydrochloride was dissolved in 2 ml of distilled water. 

The glucose reagent was obtained by adding 50 ml of reagent І to 0.5 ml of reagent ІІ. 
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