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APPENDIX A 

Pictures of Equipment and Instruments  

 

Figure A-1 Instrument image of K303 multicoater used in this study 

 

 

Figure A-2 Instrument image of gas chromatography (GC) used in this study
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Figure A-3 Instrument image of high performance liquid chromatography (HPLC) used 

in this study 

 

 

Figure A-4 Instrument image of scanning electron microscope (SEM) used in this study 
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Figure A-5 Sample preparation for SEM 

 

 

 

Figure A-6 Instrument image of texture analyzer used in this study 
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APPENDIX B 

Peaks of Ethylene and Vanillin, and Standard Graph for Calibration 

 

Figure B-1 Standard graph for ethylene quantification 

 

 

Figure B-2 Standard graph for vanillin quantification
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APPENDIX C 

Wrapping Process of Mango Fruits with Active-Coated Papers 

 

Figure C-1 Wrapping process of mango fruits with active-coated papers
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APPENDIX D 

Experimental data 

Table D-1 Severity index of anthracnose disease in mango fruits 

Day SID (%) 

 Control UNC VCS 1.0 ZE 0.2 

0 ns 0.00 ± 0.00 0.00 ± 0.00 0.00 ± 0.00 0.00 ± 0.00 

3 ns  0.00 ± 0.00 0.00 ± 0.00 0.00 ± 0.00 0.00 ± 0.00 

6 10.00 a ± 4.71 6.67 ab ± 0.00 0.00 b ± 0.00 0.00 b ± 0.00 

9 23.34 a ± 4.72 16.67 a ± 4.71 6.67 b ± 0.00 0.00 b ± 0.00 

12 36.67 a ± 4.71 30.00 a ± 4.71 10.00 b ± 4.71 3.33 b ± 4.71 

15 48.33 a ± 2.36 41.67 a ± 2.35 20.00 b ± 9.43 10.00 b ± 4.71 

18 52.22 a ± 1.57 50.00 a ± 1.57 33.34 b ± 4.72 21.67 c ± 2.35 

21 58.33 a ± 2.36 56.67 a ± 2.35 38.89 b ± 1.57 30.00 c ± 1.57 

24 70.00 a ± 4.71 70.00 a ± 0.00 48.89 b ± 3.14 38.89 c ± 1.57 

27 80.00 a ± 2.36 79.17 a ± 1.18 56.67 b ± 2.35 45.83 c ± 3.54 

30 85.83 a  ± 3.54 86.67 a ± 2.35 65.00 b ± 2.36 56.67 c ± 2.35 

The data shows the average ± standard deviation for investigating three replications (n = 3). 

Different superscript letters in each row indicate significantly different at p ≤ 0.05. 

The superscript letter, ns, indicating that each column has not significantly different at p > 0.05. 
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Table D-2 Changes in weight loss of mango fruits during storage 

Day Weight loss (%) 

 Control UNC VCS 1.0 ZE 0.2 

0 ns 0.00 ± 0.00 0.00 ± 0.00 0.00 ± 0.00 0.00 ± 0.00 

3 1.87 a ± 0.15 1.81 a ± 0.22 1.57 b ± 0.23 1.48 b ± 0.37 

6 2.91 a ± 0.14 2.74 a ± 0.24 2.61 ab ± 0.24 2.35 b ± 0.56 

9 3.95 a ± 0.17 3.69 a ± 0.29 3.28 b ± 0.32 3.09 b ± 0.68 

12 5.40 a ± 0.24 5.01 a ± 0.32 4.32 b ± 0.37 4.14 b ± 0.72 

15 6.41 a ± 0.29 5.96 b ± 0.34 5.31 c ± 0.40 5.21 c ± 0.60 

18 7.31 a ± 0.36 6.93 a ± 0.38 6.39 b ± 0.39 6.11 b ± 0.57 

21 8.73 a ± 0.41 8.02 b ± 0.39 7.52 c ± 0.45 7.30 c ± 0.59 

24 10.05 a ± 0.48 9.15 b ± 0.39 8.76 bc ± 0.62 8.55 c ± 0.51 

27 11.07 a ± 0.54 10.10 b ± 0.41 9.52 c ± 0.62 9.26 c ± 0.58 

30 12.67 a ± 0.64 11.51 b ± 0.44 10.56 c ± 0.63 10.38 c ± 0.49 

The data shows the average ± standard deviation for investigating three replications (n = 3). 

Different superscript letters in each row indicate significantly different at p ≤ 0.05. 

The superscript letter, ns, indicating that each column has not significantly different at p > 0.05. 
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Table D-3 Changes in firmness of mango fruits during storage 

Day Firmness (N) 

 Control UNC VCS 1.0 ZE 0.2 

0 ns 31.51 ± 0.77 31.51 ± 0.77 31.51 ± 0.77 31.51 ± 0.77 

7 12.04 d ± 0.95 15.74 c ± 0.94 19.79 b ± 0.60 25.85 a ± 0.96 

14 6.67 d ± 0.74 8.03 c ± 0.63 11.59 b ± 0.61 16.56 a ± 0.74 

21 3.55 d ± 0.77 5.35 c ± 0.91 7.08 b ± 0.53 10.42 a ± 0.42 

28 1.11 c ± 0.12 1.89 b ± 0.14 2.31 b ± 0.30 4.79 a ± 0.71 

The data shows the average ± standard deviation for investigating three replications (n = 3). 

Different superscript letters in each row indicate significantly different at p ≤ 0.05. 

The superscript letter, ns, indicating that each column has not significantly different at p > 0.05. 

 

 

Table D-4 Changes in lightness of mango fruits during storage 

Day L* 

 Control UNC VCS 1.0 ZE 0.2 

0 ns 79.40 ± 0.70 79.40 ± 0.70 79.40 ± 0.70 79.40 ± 0.70 

7 74.75 b ± 0.80 77.24 a ± 0.51 78.08 a ± 0.73 77.41 a ± 0.91 

14 73.32 b ± 0.74 73.02 b ± 0.48 75.09 a ± 0.82 75.46 a ± 0.48 

21 72.59 c ± 0.24 72.68 b ± 0.62 74.48 a ± 0.62 74.61 a ± 0.59 

28 70.82 b ± 0.49 69.66 b ± 0.60 70.80 a ± 0.88 70.70 a ± 0.47 

The data shows the average ± standard deviation for investigating three replications (n = 3). 

Different superscript letters in each row indicate significantly different at p ≤ 0.05. 

The superscript letter, ns, indicating that each column has not significantly different at p > 0.05. 
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Table D-5 Changes in redness of mango fruits during storage 

Day a* 

 Control UNC VCS 1.0 ZE 0.2 

0 ns 1.90 ± 0.46 1.90 ± 0.46 1.90 ± 0.46 1.90 ± 0.46 

7 5.65 a ± 1.08 5.14 b ± 0.50 5.38 bc ± 0.51 4.35 c ± 0.62 

14 6.49 a ± 0.79 6.07 a ± 0.73 5.45 b ± 0.60 5.17 b ± 0.47 

21 6.49 a ± 0.64 5.63 ab ± 0.79 6.00 ab ± 0.39 5.09 b ± 0.38 

28 6.46 a ± 0.43 5.93 b ± 0.56 6.15 c ± 0.84 5.38 c ± 0.63 

The data shows the average ± standard deviation for investigating three replications (n = 3). 

Different superscript letters in each row indicate significantly different at p ≤ 0.05. 

The superscript letter, ns, indicating that each column has not significantly different at p > 0.05. 

 

 

Table D-6 Changes in yellowness of mango fruits during storage 

Day b* 

 Control UNC VCS 1.0 ZE 0.2 

0 ns 33.42 ± 3.21 33.42 ± 3.21 33.42 ± 3.21 33.42 ± 3.21 

7 41.11 a ± 1.19 38.09 b ± 1.23 38.52 b ± 0.92 37.20 b ± 1.04 

14 ns 41.03 ± 2.08 39.93 ± 0.86 40.33 ± 0.92 39.16 ± 0.72 

21 ns 38.62 ± 0.89 38.72 ± 0.87 38.83 ± 0.82 38.09 ± 0.56 

28 36.80 a ± 0.85 36.88 bc ± 0.38 37.06 ab ± 0.60 36.21 a ± 0.50 

The data shows the average ± standard deviation for investigating three replications (n = 3). 

Different superscript letters in each row indicate significantly different at p ≤ 0.05. 

The superscript letter, ns, indicating that each column has not significantly different at p > 0.05. 
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Table D-7 Changes in titratable acidity of mango fruits during storage 

Day Titratable acidity (%) 

 Control UNC VCS 1.0 ZE 0.2 

0 ns 3.25 ± 0.39 3.25 ± 0.39 3.25 ± 0.39 3.25 ± 0.39 

7 0.97 c ± 0.05 1.40 b ± 0.23 1.56 b ± 0.23 2.18 a ± 0.14 

14 0.29 c ± 0.08 0.46 b ± 0.01 0.51 b ± 0.09 1.22 a ± 0.15 

21 0.15 d ± 0.03 0.21 c ± 0.05 0.29 b ± 0.08 0.59 a ± 0.06 

28 0.10 c ± 0.01 0.13 bc ± 0.02 0.15 b ± 0.02 0.30 a ± 0.04 

The data shows the average ± standard deviation for investigating three replications (n = 3). 

Different superscript letters in each row indicate significantly different at p ≤ 0.05. 

The superscript letter, ns, indicating that each column has not significantly different at p > 0.05. 

 

 

Table D-8 Changes in total soluble solid of mango fruits during storage 

Day Total soluble solid 

 Control UNC VCS 1.0 ZE 0.2 

0 ns 12.50 ± 0.50 12.50 ± 0.50 12.50 ± 0.50 12.50 ± 0.50 

7 18.40 a ± 0.66 17.00 a ± 0.70 17.67 a ± 0.70 14.83 b ± 0.76 

14 19.27 a ± 0.31 18.00 b ± 0.50 18.93 ab ± 0.42 16.40 c ± 0.69 

21 19.70 a ± 0.70 18.83 a ± 0.42 19.17 a ± 1.26 16.83 b ± 0.29 

28 21.17 a ± 0.76 19.57 b ± 0.51 20.17 ab ± 0.47 17.50 c ± 0.50 

The data shows the average ± standard deviation for investigating three replications (n = 3). 

Different superscript letters in each row indicate significantly different at p ≤ 0.05. 

The superscript letter, ns, indicating that each column has not significantly different at p > 0.05. 
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