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APPENDIX 

 

 

Figure 1 Linearity between absorbance at 530 nm of the sodium nitrite concentration. 

 

 

Figure 2 Linearity between absorbance at 390 nm of the hydrogen peroxide 

concentration. 
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Figure 3 Linearity between absorbance at 750 nm of the bovine serum albumin (BSA) 

concentration. 

 

 

Figure 4 Linearity between absorbance at 765 nm of the gallic acid concentration. 
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Figure 5 Linearity between rates of absorbance change at 412 nm of the reduced 

glutathione concentration. 

 

Figure 6 Linearity between percentages of DPPH bleaching color of the Trolox 

concentration. 
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Figure 7 Linearity between percentages of ABTS bleaching color of the Trolox 

concentration. 
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1 Partial mRNA sequence of SOD gene from the exocarp of Nam Dok Mai No. 4 

mango fruit (size 372 base pair). 

TTGAGCAGCTCGACCAAGCCAT 

CAACAAAGGCGACGCTTCCACTGTTGTCAAGTTGCAGAGTGCCATCAAGT 

TCAACGGCGGAGGTCATGTCAATCACTCAATTTTCTGGAAAAATCTCACC 

CCTGTTCATGAAGGAGGTGGTGAGCCACCAAAAGGTTCCCTTGGTTGGGC 

TATTGACACACATTTTGGTTCGATGGAAGCATTGATACAAAAGATGAATG 

CTGAAGGAGCAGCTTTACAGGGCTCTGGATGGGTGTGGCTTGGCGTGGAC 

AAGGAGTTGAAGAAGCTTGTGGTTGAAACAACTGCAAATCAAGATCCACT 

GGTAACTAAAGGTCCAAGTTTGGTTCCTTTGCTTGGCATAGATGTTTGGG 

 

2 Partial mRNA sequence of CAT gene from the exocarp of Nam Dok Mai No. 4 mango 

fruit (size 558 base pair). 

CTGACCTTACATGTGCTGATTTTCTCCGAG 

CACCCGGTGTACAGACGCCTGTAATTGTTCGGTTCTCCACTGTTATTCAT 

GAACGTGGCAGTCCTGAAACCCTGAGGGACCCTCGAGGATTTGCAGTCAA 

GTTTTACACCAGAGAGGGTAATTTTGATCTTGTGGGAAATAATTTCCCTG 

TTTTCTTCACCCGTGATGCAATTAAGTTCCCAGATGTGATCCATGCTTTT 

AAACCAAACCCGAAGACTCATATCCAGGAGTATTGGAGGATCCTGGATTT 

CTGCTCTTATCTTCCTGAGAGCTTGTCCACCTTTTCCTGGTTCTTTGATG 

ATGTGGGCATCCCAACTAATTACAGGCATATGGAAGGTTTTGGAGTTCAA 

ACATTTAGTCTGGTCAACAAGAATGGAAAATCTCTGTATGTGAAATTTCA 

CTGGAAACCCACTTGTGGAGTTAAGTGTTTGACTGATGAAGAGGCAATCC 

AGGTTGGAGGATCTAACCATAGCCACGCTACCAAGGATCTCAATGATTCA 

ATTGCTGCTGGAAACTACCCCGAGTGGA 

 

3 Partial mRNA sequence of APX gene from the exocarp of Nam Dok Mai No. 4 mango 

fruit (size 513 base pair). 

ATGAAGCATCCTGCTGAGT 

TGGCTCACGGCGCAAACAATGGTCTCGATATTGCCGTTAGGCTTTTGGAG 

CCTATCAAGGAGCAGTTCCCTATCCTCAGCTATGGTGACTTCTATCAGTT 

GGCCGGTGTTGTTGCTGTTGAAGTCACTGGTGGGCCTGAAATCCCCTTCC 

ACCCTGGAAGACAGGACAAGCCTGAGCCACCTCCGGAAGGACGTCTTCCT 

GATGCCACCAAGGGCTCTGATCACTTGAGGGAGGTCTTTGGCACCATGGG 

CCTCTCTGACCAGGACATTGTTGCTCTCTCTGGTGGTCACACCCTGGGTC 

GGTGTCACAAGGAGAGGTCTGGATTTGAGGGAGCTTGGACTACTAACCCT 

CTCATCTTTGACAACTCTTACTTCAAGTTACTCTTGGAAGGAGAAAGGGA 

TGACCTTCTGCAATTGCCTTCTGACAAGGTCCTTCTGACTGATCCTGTTT 

TCCGTCCATTGGTCGATAAATATGCTGCGGATGAAGATGCCTTC 
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4 The alignment of SOD genes from Nam Dok Mai No. 4 mango fruit and other plant 

species such as Pistacia vera (GenBank: EF470980.1), Poncirus trifoliate (GenBank: 

DQ193964.1), Camellia oleifera (GenBank: JN616273.1) and Vitis vinifera (NCBI 

Reference Sequence: XM_002280491.1). 

Pistacia_MnSOD         CAGTTGCATCACCAGAAGCACCACCAGACTTACATTACTAATTACAACAAGGCGCTTGAG 238 

NamDokMai_SOD          -------------------------------------------------------TTGAG 5 

Poncirus_SOD           ---------------AAGCATCACCAGACCTACGTTACTAACTACAACAAGGCGGTCGAG 45 

Camellia_Mn/FeSOD      ------------CAGAAGCATCACCAGACTTACGTTACCAACTACAACAAGGCCCTCGAG 48 

Vitis_MnSOD            AAGCTCCACCACCAGAAGCACCACCAGACCTACATAACCAACTACAACAAAGCCCTAGAG 229 

                                                                              * *** 

 

Pistacia_MnSOD         CAGCTCGACCAAGCCATCAACAAAGGCGACGCTTCTGCTGTTGTCAAGTTGCAGAGCGCC 298 

NamDokMai_SOD          CAGCTCGACCAAGCCATCAACAAAGGCGACGCTTCCACTGTTGTCAAGTTGCAGAGTGCC 65 

Poncirus_SOD           CAGCTTGATCAAGCTTTGAACAAAATCGACACTTCCACCGTCGTCCAGTTGCAGGGCGCT 105 

Camellia_Mn/FeSOD      CAGCTCGACGACGCCATCGCCAAGGGCGATGCTTCCACCGTCGTCAAATTGCAGAGTGCC 108 

Vitis_MnSOD            CAGCTCCATGAAGCCATGGAAAAGGGCGATTCATCTACGGTTGTCAAGTTGCAGGGCGCC 289 

                       *****  *  * **  *    **   ***  * **  * ** *** * ****** * **  

 

Pistacia_MnSOD         ATCAAGTTCAACGGCGGAGGTCATATCAACCACTCAATTTTCTGGAAGAATCTCACTCCT 358 

NamDokMai_SOD          ATCAAGTTCAACGGCGGAGGTCATGTCAATCACTCAATTTTCTGGAAAAATCTCACCCCT 125 

Poncirus_SOD           ATCAAGTTCAACGGCGGAGGTCATGTCAACCACTCAATTTTCTGGAAGAATCTTGCTCCT 165 

Camellia_Mn/FeSOD      ATCAAGTTCAACGGCGGAGGGCATATCAACCACTCCATTTTCTGGAAGAATCTTGCCCCT 168 

Vitis_MnSOD            ATCAAGTTCAACGGCGGAGGTCATGTCAACCACTCAATTTTCTGGAAGAATCTCACCCCT 349 

                       ******************** *** **** ***** *********** *****  * *** 

 

Pistacia_MnSOD         GTTAGTGAAGGTGGCGGTGAGCCACCACATGGTTCGCTTGGTTGGGCTATTGACACAAAT 418 

NamDokMai_SOD          GTTCATGAAGGAGGTGGTGAGCCACCAAAAGGTTCCCTTGGTTGGGCTATTGACACACAT 185 

Poncirus_SOD           GTTCACGAAGGAGGTGGCGAGCCACCACATAGTTCCCTTGGTTGGGCTATTGACACGCAT 225 

Camellia_Mn/FeSOD      GTTCGTGAAGGAGGTGGTGAGCCACCAAAGGGTTCTTTAGGTTGGGCTATTGACACTCAC 228 

Vitis_MnSOD            GTTCATGAAGGAGGTGGTGAACCCCCAAAAGGTTCACTGGGTTGGGCTATAGACACACAT 409 

                       ***   ***** ** ** ** ** *** *  ****  * *********** *****  *  

 

Pistacia_MnSOD         TTTGGTTCTATGGAAGCATTGATACAAAGGATGAATGCTGAAGGAGCAGCTTTACAGGGC 478 

NamDokMai_SOD          TTTGGTTCGATGGAAGCATTGATACAAAAGATGAATGCTGAAGGAGCAGCTTTACAGGGC 245 

Poncirus_SOD           TTTGGTTCTCTGGAAGCATTGATACAAAAGATGAATGCTGAGGGTGCAGCTTTGCAGGGC 285 

Camellia_Mn/FeSOD      TTTGGTTCATTGGAAGCTTTGATACAAAAGATGAATGCAGAAGGTGCAGCTTTACGAGGC 288 

Vitis_MnSOD            TTTGGTTCCATGGAAGCATTGGTAGCAAAAATTAATTCAGAAGGTGCTGCTGTACAGGGC 469 

                       ********  ******* *** **  **  ** *** * ** ** ** *** * *  *** 

 

Pistacia_MnSOD         TCTGGATGGGTGTGGCTTGGTCTGGACAAGGAGTCGAAGAAGCTTGTGGTTGAAACAACC 538 

NamDokMai_SOD          TCTGGATGGGTGTGGCTTGGCGTGGACAAGGAGTTGAAGAAGCTTGTGGTTGAAACAACT 305 

Poncirus_SOD           TCTGGATGGGTGTGGCTTGGTTTAGATACAGAGTTTAAAAGGCTTGTGGTTGAAACTACT 345 

Camellia_Mn/FeSOD      TCTGGATGGGTGTGGCTTGGTGTGGACAAAGAGCTGAAGAAGCTTGTGGTTGAAACCACT 348 

Vitis_MnSOD            TCTGGATGGGTTTGGCTTGGTCTGGACAAAGATTTGAAGAAGCTGGTGGTTGAAACTACT 529 

                       *********** ********  * ** *  **    ** * *** *********** **  

 

Pistacia_MnSOD         GCAAATCAGGATCCACTGGTAACTAAAGGTCCAAGTTTGGTTCCTTTGCTCGGTATAGAT 598 

NamDokMai_SOD          GCAAATCAAGATCCACTGGTAACTAAAGGTCCAAGTTTGGTTCCTTTGCTTGGCATAGAT 365 

Poncirus_SOD           GCAAATCAGGATCCGCTGGTGACTAAAGCCCCAACTCTTGTTCCTTTGCTTGGTATAGAT 405 

Camellia_Mn/FeSOD      GCAAATCAGGATCCACTGGTGACTAAAGGACCAAGTTTAGTTCCTTTGCTTGGTATAGAT 408 

Vitis_MnSOD            GCAAATCAGGATCCACTGGTAACTAAAGGACCAAACTTGGTTCCATTGCTGGGTATAGAT 589 

                       ******** ***** ***** *******  ****   * ***** ***** ** ****** 

 

Pistacia_MnSOD         GTTTGGGAGCATGCATACTACTTACAGTACAAGAATGTGAGACCAGATTATTTGAAAAAC 658 

NamDokMai_SOD          GTTTGGG----------------------------------------------------- 372 

Poncirus_SOD           GTTTGGGAACACGCCTACTAC--------------------------------------- 426 

Camellia_Mn/FeSOD      GTTTGGGAGCATGCATACTAC--------------------------------------- 429 

Vitis_MnSOD            GTTTGGGAGCATGCATACTACTTACAGTACAAGAATGTGAGGCCGGATTACCTGAAGAAC 649 

                       *******                                           
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5 The alignment of CAT genes from Nam Dok Mai No. 4 mango fruit and other plant 

species such as Ricinus communis (NCBI Reference Sequence: XM_002510631.1), 

Citrus maxima (GenBank: GU132471.1), Dimocarpus longan (GenBank: FJ460504.2) 

and Gossypium hirsutum (GenBank: X52135.1).   

Ricinus_CAT         TTTCTTTGAGGTCACCCATGATGTCACTGACCTTACATGCGCTGATTTCCTTCGTGCCCC 278 

NamDokMai_CAT       --------------------------CTGACCTTACATGTGCTGATTTTCTCCGAGCACC 34 

Citrus_CAT          TTTCTTTGAGTGTACCCATGATATTTCTCACCTTACGTGTGCTGATCTTTTTCGAGCTCC 89 

Dimocarpus_CAT      TTTCTTTGAGGTCACCCATGATGTTTCTCATCTCACATGTGCTGATTTTCTTCGGGCCCC 360 

Gossypium_CAT       TTTCTTCGAGGTTACCCATGACATTTCTCACCTTACATGTGCTGATTTTCTGCGAGCACC 326 

                                              ** * ** ** ** ****** *  * ** ** ** 

 

Ricinus_CAT         CGGTGTTCAGACTCCTGTCATTGTCCGTTTCTCCACTGTTATTCATGAGCGTGGCAGCCC 338 

NamDokMai_CAT       CGGTGTACAGACGCCTGTAATTGTTCGGTTCTCCACTGTTATTCATGAACGTGGCAGTCC 94 

Citrus_CAT          AGGGGTTCAGACACCTGTCATTGTTCGCTTCTCCACTGTTATCCATGAGCGTGGCAGCCC 149 

Dimocarpus_CAT      TGGGGTTCAGACGCCTATCATCCTCCGTTTTTCCACTGTTATCCATGAGCGTGGGAGCCC 420 

Gossypium_CAT       TGGAGTTCAAACCCCTGTTATCGTGCGATTTTCAACCGTCATCCATGAGCGTGGAAGCCC 386 

                     ** ** ** ** *** * **  * ** ** ** ** ** ** ***** ***** ** ** 

 

Ricinus_CAT         TGAAACCCTCAGAGACCCTCGAGGTTTTGCTACCAAGTTTTACACCAGAGAGGGTAACTT 398 

NamDokMai_CAT       TGAAACCCTGAGGGACCCTCGAGGATTTGCAGTCAAGTTTTACACCAGAGAGGGTAATTT 154 

Citrus_CAT          TGAGACACTCAGGGATCCTCGAGGATTTGCAGTCAAGTTTTACACCAGAGAGGGTAATTG 209 

Dimocarpus_CAT      TGAAACCTTGAGGGATCCTCGTGGATTTGCAGTGAAGTTTTACACCAGAGAGGGTAATTT 480 

Gossypium_CAT       TGAAACCCTCAGGGATCCTCGTGGTTTTGCAGTGAAGTTCTACACCCGAGAGGGTAATTT 446 

                    *** **  * ** ** ***** ** *****    ***** ****** ********** *  

 

Ricinus_CAT         TGATATAGTGGGAAACAACTTCCCAGTTTTCTTCATCCGCGATGGAATTAAATTCCCAGA 458 

NamDokMai_CAT       TGATCTTGTGGGAAATAATTTCCCTGTTTTCTTCACCCGTGATGCAATTAAGTTCCCAGA 214 

Citrus_CAT          GGATCTTCTGGGTAACAGTATCCCTGTTTTTTTCATCCGTGATGCAATCAAATTCCCAGA 269 

Dimocarpus_CAT      TGATCTTGTGGGAAACAATTTCCCTGTTTTCTTCATCCGTGATGCAATTAAGTTTCCAGA 540 

Gossypium_CAT       TGATCTTGTGGGAAACAATTTCCCAGTCTTCTTTATTCGTGATGGAATGAAATTCCCTGA 506 

                     *** *  **** ** *   **** ** ** ** *  ** **** *** ** ** ** ** 

 

Ricinus_CAT         CGTGGTCCATGCATTTAAGCCCAACCCTAAGTCTCACATCCAGGAGTATTGGAGGATCTT 518 

NamDokMai_CAT       TGTGATCCATGCTTTTAAACCAAACCCGAAGACTCATATCCAGGAGTATTGGAGGATCCT 274 

Citrus_CAT          TGTGATCCATGCTTTTAAACCTAATCCAAAGTCTCACATCCAAGAGTACTGGAGGATCCT 329 

Dimocarpus_CAT      TGTGGTCCATGCATTTAAACCTAACCCAAAGTCTCATATCCAAGAGAGCTGGAGAATCCT 600 

Gossypium_CAT       TATGGTCCATGCTCTTAAGCCCAACCCTAAGTCCCATATTCAGGAGAATTGGAGGATCCT 566 

                      ** *******  **** ** ** ** *** * ** ** ** ***   ***** *** * 

 

Ricinus_CAT         TGATTTCTGCTCACACCATCCTGAAAGTTTGAGCACTTTCGCCTGGTTCTTTGATGATGT 578 

NamDokMai_CAT       GGATTTCTGCTCTTATCTTCCTGAGAGCTTGTCCACCTTTTCCTGGTTCTTTGATGATGT 334 

Citrus_CAT          CGACTTCTGCTCCCACCTTCCTGAAAGCTTGTCCACATTTTCCTGGTTCTTTGATGATGT 389 

Dimocarpus_CAT      TGACTTCTGCGCCCACATTCCTGAAAGCTTGTCCACGTTTACCTGGTTCTACGACGATGT 660 

Gossypium_CAT       TGATTTCTTCTCACACCATCCTGAGAGCTTGCATATGTTTACTTTCCTCTTTGATGATTT 626 

                     ** **** * *  *   ****** ** ***   *  **  * *   ***  ** *** * 

 

Ricinus_CAT         CGGCATTCCTCAAGATTATAGACACATGGAAGGGTTTGGTGTTCACACCTACTGTCTAAT 638 

NamDokMai_CAT       GGGCATCCCAACTAATTACAGGCATATGGAAGGTTTTGGAGTTCAAACATTTAGTCTGGT 394 

Citrus_CAT          GGGTATTCCACAAGATTACAGGCACATGGAAGGCTTCGGTGTTCAAACTTTTACACTGGT 449 

Dimocarpus_CAT      GGGTATCCCCCAAGATTACAGGCACATGGAAGGGTTTGGTGTTCAAACTTATACTCTGAT 720 

Gossypium_CAT       GGGTGTTCCACAAGATTACAGACACATGGAAGGTTCTGGTGTAAACACATACACTCTGAT 686 

                     **  * **     **** ** ** ******** *  ** **  * ** *     **  * 

 

Ricinus_CAT         CAACAAGGCTGGAAAAGTTACCTATGTCAAATTTCACTGGAAACCCACTTGCGGTGTCAA 698 

NamDokMai_CAT       CAACAAGAATGGAAAATCTCTGTATGTGAAATTTCACTGGAAACCCACTTGTGGAGTTAA 454 

Citrus_CAT          CAATAAGAATGGGAAAGTGCACTATGTGAAATTCCACTGGAAACCAACTTGTGGAGTTAA 509 

Dimocarpus_CAT      CAATAAGGCTGGGAAAGTACACTATGTGAAATTTCATTGGAAACCTACTTGTGGAGTTAA 780 

Gossypium_CAT       TAACAAGGCTGGCAAAGCACACTATGTGAAATTCCACTGGAAGCCCACTTGTGGGGTCAA 746 

                     ** ***  *** ***      ***** ***** ** ***** ** ***** ** ** ** 

 

Ricinus_CAT         GTGTTTGATGGATGATGAGGCTATTAAGGTCGGAGGAGCCAATCACAGTCATGCTACTCA 758 

NamDokMai_CAT       GTGTTTGACTGATGAAGAGGCAATCCAGGTTGGAGGATCTAACCATAGCCACGCTACCAA 514 

Citrus_CAT          GTGTTTGACAGATGAAGAAGCAATAAAGGTTGGTGGATCTAATCACAGCCACGCTACTCA 569 

Dimocarpus_CAT      ATCTTTGATGGATGATGAGGCAATCAGGGTTGGAGGAACTAATCACAGCCATGCCACTAA 840 

Gossypium_CAT       ATGCTTGCTGGAAGATGAGGCAATCAAGGTTGGAGGAGCTAATCACAGCCATGCCACTCA 806 

                     *  ***   ** ** ** ** **   *** ** *** * ** ** ** ** ** **  * 
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Ricinus_CAT         GGATTTATATGATTCCATTGCTGCTGGCAATTTTCCTGAGTGGAAACTCATGATCCAGAC 818 

NamDokMai_CAT       GGATCTCAATGATTCAATTGCTGCTGGAAACTACCCCGAGTGGA---------------- 558 

Citrus_CAT          GGATCTCTACGACTCAATTGCAGCTGGAAACTATCCTGAGTGGAAACTCTACATTCAGAC 629 

Dimocarpus_CAT      GGATCTCTATGACTCTATTGCATCTGGAAACTATCCTGAGTGGAAGCTCTATATCCAGAC 900 

Gossypium_CAT       GGATCTCTATGACTCAATTGCTGCTGGCAACTATCCTGAGTGGAAGCTCTTCATCCAGAC 866 

                    **** *  * ** ** *****  **** ** *  ** *******                 

 

6 The alignment of APX genes from Nam Dok Mai No. 4 mango fruit and other plant 

species such as Fragaria x ananassa (GenBank: AF039953.1), Citrus maxima 

(GenBank: FJ595795.1), Citrus limon (GenBank: GQ465430.1) and Gossypium 

hirsutum (GenBank: EF432582.1). 

Fragaria_APX          AGGCCCATTCGGAACCATGAAGCAGTCCGCTGAGCTCGCTCACGGCGCTAACAATGGTCT 292 

NamDokMai_APX         ----------------ATGAAGCATCCTGCTGAGTTGGCTCACGGCGCAAACAATGGTCT 44 

CitrusMaxima_APX      AGGTCCGTTCGGAACCATGAGGCTCGCTGCTGAGCAGGCACACTCAGCCAACAACGGCCT 295 

CitrusLimon_APX       AGGTCCGTTCGGAACCATGAGGCTCGCTGCTGAGCAGGCACACTCAGCCAACAACGGCCT 293 

Gossypium_APX         AGGTCCATTCGGAACCATGAAGCATCCTGCTGAGCTCGCACATGCTGCTAACAACGGCCT 221 

                                      **** **   * ******   ** **    ** ***** ** ** 

 

Fragaria_APX          TGACATTGCTGTCAGGCTCTTGGAGCCGATCAAGGAGCAGTTCCCTATTCTCTCTTATGC 352 

NamDokMai_APX         CGATATTGCCGTTAGGCTTTTGGAGCCTATCAAGGAGCAGTTCCCTATCCTCAGCTATGG 104 

CitrusMaxima_APX      CGATATTGCCGTTAGGCTTTTGGAGCCGTTCAAGGAGCAGTTCCCTACCATCTCCTACGC 355 

CitrusLimon_APX       CGATATTGCCGTTAGGCTTTTGGAGCCGTTCAAGGAGCAGTTCCCTACCATCTCCTACGC 353 

Gossypium_APX         AGATATCGCCGTCAGACTTCTCGAGCCGATCAAGGAGCAGTTCCCTAACCTCACCTACGC 281 

                       ** ** ** ** ** **  * *****  ******************   **   ** *  

 

Fragaria_APX          TGACTTCTACCAGTTGGCTGGAGTTGTTGCTGTTGAGGTCACCGGTGGACCTGATGTTCC 412 

NamDokMai_APX         TGACTTCTATCAGTTGGCCGGTGTTGTTGCTGTTGAAGTCACTGGTGGGCCTGAAATCCC 164 

CitrusMaxima_APX      TGACCTTTATCAGCTTGCTGGTGTTGTTGGCGTTGAGGTTACCGGTGGGCCCGATATCCC 415 

CitrusLimon_APX       TGACCTTTATCAGCTTGCTGGTGTTGTTGGCGTTGAGGTTACCGGTGGGCCCGATATCCC 413 

Gossypium_APX         TGACTTCTATCAGCTTGCTGGTGTCGTTGCCGTTGAGATTACTGGTGGACCTGAAATTCC 341 

                      **** * ** *** * ** ** ** ****  *****  * ** ***** ** **  * ** 

 

Fragaria_APX          TTTCCACCCAGGAAGAGAGGACAAGCCAGAACCACCACCAGAAGGCCGTCTTCCTGATGC 472 

NamDokMai_APX         CTTCCACCCTGGAAGACAGGACAAGCCTGAGCCACCTCCGGAAGGACGTCTTCCTGATGC 224 

CitrusMaxima_APX      CTTCCACCCTGGAAGAGATGACAAGGCTGAGCCACCTCAAGAAGGCCGGCTTCCTGATGC 475 

CitrusLimon_APX       CTTCCACCCTGGAAGAGATGACAAGGCTGAGCCACCTCAAGAAGGCCGGCTTCCTGATGC 473 

Gossypium_APX         CTTCCATCCCGGAAGAGAGGACAAGCCTCACCCCCCTCCTGAGGGCCGTCTTCCTGATGC 401 

                       ***** ** ****** * ****** *  * ** ** *  ** ** ** *********** 

 

Fragaria_APX          TGGAAAGGGTTCTGACCACTTGAGGGAAGTGTTTGGCAAAACCATGGGTCTCAGCGACCA 532 

NamDokMai_APX         CACCAAGGGCTCTGATCACTTGAGGGAGGTCTTTGGCA---CCATGGGCCTCTCTGACCA 281 

CitrusMaxima_APX      TAAACAGGGTAATGATCACTTGAGGCAAGTCTTTGGTGCTCAGATGGGCCTCAGCGACAA 535 

CitrusLimon_APX       TAAACAGGGTAATGATCACTTGAGGCAAGTCTTTGGTGCTCAGATGGGCCTCAGCGACAA 533 

Gossypium_APX         TACCAAGGGTTCTGATCACTTGAGGCAGGTGTTTAGTGCTCAAATGGGTCTCAGTGACCA 461 

                           ****   *** ********* * ** *** *       ***** ***   *** * 

 

Fragaria_APX          GGACATTGTTGCTCTCTCTGGTGGTCACACCTTGGGAAGGGCACACAAGGAACGGTCTGG 592 

NamDokMai_APX         GGACATTGTTGCTCTCTCTGGTGGTCACACCCTGGGTCGGTGTCACAAGGAGAGGTCTGG 341 

CitrusMaxima_APX      GGATATTGTTGCTCTCTCTGGTGGCCACACCCTGGGAAGGTGCCACAAGGAGAGGTCTGG 595 

CitrusLimon_APX       GGATATTGTTGCTCTCTCTGGTGGCCACACCCTGGGAAGGTGCCACAGGGAGAGGTCTGG 593 

Gossypium_APX         GCACATTGTTGCTCTTTCTGGTGGCCACACTCTGGGAAGGTGCCACAAGGAGAGGTCCGG 521 

                      * * *********** ******** *****  ****  **   **** ***  **** ** 

 

Fragaria_APX          ATTCGAGGGACCCTGGACTCCTAACCCTCTTATCTTTGACAACTCATATTTCACTGTGCT 652 

NamDokMai_APX         ATTTGAGGGAGCTTGGACTACTAACCCTCTCATCTTTGACAACTCTTACTTCAAGTTACT 401 

CitrusMaxima_APX      ATTTGAGGGACCATGGACCCGCAACCCTCTCATTTTTGACAATTCCTACTTCACGGAGCT 655 

CitrusLimon_APX       ATTTGAGGGACCATGGACCCGCAACCCTCTCATTTTTGACAATTCCTACTTCACGGAGCT 653 

Gossypium_APX         GTTTGAGGGACCATGGACTACCAACCCTCTCATCTTTGACAACTCTTACTTCAAGGAGCT 581 

                       ** ****** * *****    ******** ** ******** ** ** ****     ** 

 

Fragaria_APX          GTTGAGTGGAGAGAAGGAAGGCCTTCTACAGCTTCCAACTGACAAGGCTCTTCTGTCAGA 712 

NamDokMai_APX         CTTGGAAGGAGAAAGGGATGACCTTCTGCAATTGCCTTCTGACAAGGTCCTTCTGACTGA 461 

CitrusMaxima_APX      CTTGACTGGTGAGAAGGATGGTCTTCTGCAATTGCCATCTGACAAGGCCCTTCTGGATGA 715 

CitrusLimon_APX       CTTGACTGGTGAGAAGGATGGTCTTCTGCAATTGCCATCTGACAAGGCCCTTCTGGATGA 713 

Gossypium_APX         TTTGTCGGGAGAGAAGGAAGGCCTTCTTCAACTACCAACTGACAAAGTTCTCCTGTCAGA 641 

                       ***   ** ** * *** *  ***** **  * **  ******* *  ** ***   ** 
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Fragaria_APX          CCCTGTCTTCCGCCCTCTTGTTGAGAAATACGCTGCGGATGAAGATGCTTTCTTTTCTGA 772 

NamDokMai_APX         TCCTGTTTTCCGTCCATTGGTCGATAAATATGCTGCGGATGAAGATGCCTTC-------- 513 

CitrusMaxima_APX      CCCTGTTTTCCGCCCTCTTGTTGAGAAATATGCTGCGGATGAGGACGCTTTCTTCGCTGA 775 

CitrusLimon_APX       CCCTGTTTTCCGCCCTCTTGTTGAGAAATATGCTGCGGATGAGGACGCTTTCTTCGCTGA 773 

Gossypium_APX         TCCTGTTTTCCGTCCATTGGTTGAAAAATATGCTGCCGATGAGGATGCCTTCTTTGCTGA 701 

                       ***** ***** **  * ** ** ***** ***** ***** ** ** ***         

 

 

 

 

 

 



 

 
 

1
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0
 

Table 1 Effects of SA and MJ on chilling injury index of mango fruits cv. Nam Dok Mai No. 4 during storage at 5 °C. Mean ± SE within the 

same column followed by the same letter do not differ significantly at P = 0.05 using Tukey’s Multiple Range Test. 

CI index (Mean ± SE) 

Treatment 

Storage time (days) 

0 7 14 21 28 35 42 

Control 0.00 ± 0.00 a 0.00 ± 0.00 a 0.00 ± 0.00 a 0.42 ± 0.15 a 2.50 ± 0.15 a 3.92 ± 0.08 a 5.00 ± 0.00 a 

SA 0.1 mM 0.00 ± 0.00 a 0.00 ± 0.00 a 0.00 ± 0.00 a 0.17 ± 0.11 a 1.58 ± 0.19 b 3.00 ± 0.00 b 4.00 ± 0.00 b 

SA 1 mM 0.00 ± 0.00 a 0.00 ± 0.00 a 0.00 ± 0.00 a 0.08 ± 0.08 a 0.50 ± 0.15 c 1.00 ± 0.25 c 1.50 ± 0.15 c 

MJ 0.1 mM 0.00 ± 0.00 a 0.00 ± 0.00 a 0.00 ± 0.00 a 0.17 ± 0.11 a 1.50 ± 0.19 b 2.92 ± 0.08 b 4.00 ± 0.00 b 

MJ 1 mM 0.00 ± 0.00 a 0.00 ± 0.00 a 0.00 ± 0.00 a 0.33 ± 0.14 a 2.00 ± 0.28 ab 3.42 ± 0.15 ab 4.75 ± 0.13 a 
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Table 2 Effects of SA and MJ on L*, a*, b*, C* and h° values of exocarp of mango fruits cv. Nam Dok Mai No. 4 during storage at 5 °C. 

Mean ± SE within the same column followed by the same letter do not differ significantly at P = 0.05 using Tukey’s Multiple Range Test. 

Treatment 
Storage time (days) 

0 7 14 21 28 35 42 

L* value (Mean ± SE) in exocarp 

Control 37.32 ± 0.30 a 37.04 ± 0.30 a 36.66 ± 0.31 a 36.15 ± 0.21 a 35.08 ± 0.44 b 34.19 ± 0.26 c 32.32 ± 0.63 d 

SA 0.1 mM 37.32 ± 0.30 a 37.29 ± 0.19 a 36.49 ± 0.22 a 36.13 ± 0.29 a 35.53 ± 0.26 ab 35.77 ± 0.42 ab 34.85 ± 0.33 ab 

SA 1 mM 37.32 ± 0.30 a 37.09 ± 0.24 a 36.61 ± 0.18 a 36.62 ± 0.19 a 36.62 ± 0.22 a 36.35 ± 0.27 a 35.84 ± 0.21 a 

MJ 0.1 mM 37.32 ± 0.30 a 37.00 ± 0.36 a 36.67 ± 0.26 a 36.11 ± 0.24 a 35.98 ± 0.24 ab 34.88 ± 0.19 bc 34.29 ± 0.20 bc 

MJ 1 mM 37.32 ± 0.30 a 37.29 ± 0.22 a 36.66 ± 0.30 a 36.12 ± 0.34 a 35.70 ± 0.34 ab 34.07 ± 0.33 c 33.22 ± 0.39 cd 

a* value (Mean ± SE) in exocarp 

Control -3.07 ± 0.19 a -2.80 ± 0.21 a -2.29 ± 0.27 a -1.84 ± 0.21 a -1.14 ± 0.23 a -1.03 ± 0.20 a -0.50 ± 0.20 a 

SA 0.1 mM -3.07 ± 0.19 a -2.88 ± 0.17 a -2.47 ± 0.20 a -2.12 ± 0.35 a -1.39 ± 0.21 a -1.17 ± 0.25 a -0.71 ± 0.19 a 

SA 1 mM -3.07 ± 0.19 a -2.98 ± 0.23 a -2.67 ± 0.26 a -2.40 ± 0.19 a -1.80 ± 0.22 a -1.65 ± 0.17 a -0.75 ± 0.13 a 

MJ 0.1 mM -3.07 ± 0.19 a -2.72 ± 0.25 a -2.35 ± 0.16 a -2.08 ± 0.11 a -1.57 ± 0.19 a -1.43 ± 0.15 a -0.69 ± 0.21 a 

MJ 1 mM -3.07 ± 0.19 a -2.86 ± 0.23 a -2.25 ± 0.20 a -1.91 ± 0.32 a -1.26 ± 0.19 a -1.10 ± 0.26 a -0.62 ± 0.30 a 

b* value (Mean ± SE) in exocarp 

Control 14.89 ± 0.42 a 14.93 ± 0.20 a 15.99 ± 0.13 a 15.41 ± 0.18 a 15.98 ± 0.42 a 16.47 ± 0.27 a 17.85 ± 0.19 a 

SA 0.1 mM 14.89 ± 0.42 a 14.83 ± 0.39 a 15.94 ± 0.24 a 15.86 ± 0.25 a 16.08 ± 0.21 a 16.41 ± 0.27 a 17.77 ± 0.16 a 

SA 1 mM 14.89 ± 0.42 a 14.57 ± 0.47 a 15.40 ± 0.17 a 15.53 ± 0.34 a 16.09 ± 0.38 a 16.18 ± 0.21 a 17.26 ± 0.24 a 

MJ 0.1 mM 14.89 ± 0.42 a 15.14 ± 0.17 a 15.27 ± 0.23 a 15.62 ± 0.37 a 16.09 ± 0.24 a 16.12 ± 0.20 a 17.15 ± 0.24 a 

MJ 1 mM 14.89 ± 0.42 a 15.13 ± 0.17 a 15.80 ± 0.24 a 15.65 ± 0.17 a 16.14 ± 0.28 a 16.54 ± 0.31 a 17.50 ± 0.27 a 

C* value (Mean ± SE) in exocarp 

Control 14.42 ± 0.37 a 15.20 ± 0.23 a 15.92 ± 0.25 a 16.25 ± 0.14 a 16.24 ± 0.23 a 17.31 ± 0.25 a 17.32 ± 0.24 a 

SA 0.1 mM 14.42 ± 0.37 a 15.44 ± 0.24 a 15.47 ± 0.18 a 16.00 ± 0.42 a 16.17 ± 0.21 a 17.31 ± 0.27 a 17.90 ± 0.16 a 

SA 1 mM 14.42 ± 0.37 a 14.59 ± 0.47 a 15.59 ± 0.17 a 15.56 ± 0.34 a 16.13 ± 0.23 a 17.28 ± 0.22 a 17.62 ± 0.26 a 

MJ 0.1 mM 14.42 ± 0.37 a 14.87 ± 0.40 a 15.42 ± 0.19 a 15.68 ± 0.37 a 16.23 ± 0.40 a 17.17 ± 0.16 a 17.32 ± 0.26 a 

MJ 1 mM 14.42 ± 0.37 a 15.34 ± 0.17 a 15.75 ± 0.19 a 16.04 ± 0.26 a 16.26 ± 0.29 a 17.13 ± 0.23 a 17.77 ± 0.27 a 

h° value (Mean ± SE) in exocarp 

Control 100.67 ± 0.45 a 99.90 ± 0.73 a 98.32 ± 0.68 a 97.78 ± 1.30 a 94.20 ± 0.82 a 93.93 ± 0.91 a 91.99 ± 0.83 a 

SA 0.1 mM 100.67 ± 0.45 a 99.51 ± 0.83 a 98.43 ± 0.58 a 96.67 ± 0.34 a 94.39 ± 0.59 a 93.38 ± 0.63 a 92.51 ± 0.75 a 

SA 1 mM 100.67 ± 0.45 a 100.07 ± 0.77 a 98.36 ± 0.75 a 96.69 ± 1.08 a 95.57 ± 0.66 a 94.31 ± 0.89 a 92.16 ± 1.14 a 

MJ 0.1 mM 100.67 ± 0.45 a 100.75 ± 0.57 a 99.29 ± 0.76 a 97.54 ± 0.82 a 96.18 ± 0.72 a 94.91 ± 0.73 a 92.68 ± 0.45 a 

MJ 1 mM 100.67 ± 0.45 a 99.68 ± 0.74 a 97.89 ± 0.58 a 96.48 ± 0.71 a 95.97 ± 0.55 a 94.76 ± 0.46 a 92.63 ± 0.70 a 
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Table 3 Effects of SA and MJ on L*, a*, b*, C* and h° values of mesocarp of mango fruits cv. Nam Dok Mai No. 4 during storage at 5 °C. Mean 

± SE within the same column followed by the same letter do not differ significantly at P = 0.05 using Tukey’s Multiple Range Test. 

Treatment 
Storage time (days) 

0 7 14 21 28 35 42 

L* value (Mean ± SE) in mesocarp 

Control 39.58 ± 0.22 a 40.17 ± 0.23 a 39.34 ± 0.21 a 40.71 ± 0.38 a 39.01 ± 0.30 a 38.18 ± 0.38 a 38.00 ± 0.25 a 

SA 0.1 mM 39.58 ± 0.22 a 40.73 ± 0.22 a 39.49 ± 0.25 a 40.17 ± 0.24 a 39.16 ± 0.38 a 38.72 ± 0.34 a 37.74 ± 0.27 a 

SA 1 mM 39.58 ± 0.22 a 40.12 ± 0.34 a 39.31 ± 0.23 a 40.83 ± 0.33 a 39.26 ± 0.24 a 38.97 ± 0.35 a 37.24 ± 0.24 a 

MJ 0.1 mM 39.58 ± 0.22 a 40.13 ± 0.30 a 39.74 ± 0.28 a 40.56 ± 0.22 a 39.64 ± 0.32 a 39.12 ± 0.24 a 37.67 ± 0.36 a 

MJ 1 mM 39.58 ± 0.22 a 40.21 ± 0.23 a 39.49 ± 0.20 a 40.00 ± 0.24 a 39.31 ± 0.19 a 39.06 ± 0.40 a 37.96 ± 0.39 a 

a* value (Mean ± SE) in mesocarp 

Control -1.42 ± 0.16 a -1.17 ± 0.17 a -1.02 ± 0.11 a -0.81 ± 0.08 a -0.60 ± 0.12 a -0.55 ± 0.08 a -0.53 ± 0.07 a 

SA 0.1 mM -1.42 ± 0.16 a -1.36 ± 0.09 a -0.93 ± 0.09 a -0.77 ± 0.11 a -0.69 ± 0.15 a -0.41 ± 0.07 a -0.33 ± 0.17 a 

SA 1 mM -1.42 ± 0.16 a -1.07 ± 0.14 a -0.91 ± 0.08 a -0.73 ± 0.11 a -0.62 ± 0.12 a -0.30 ± 0.14 a -0.32 ± 0.15 a 

MJ 0.1 mM -1.42 ± 0.16 a -1.18 ± 0.11 a -0.94 ± 0.10 a -0.87 ± 0.08 a -0.67 ± 0.17 a -0.47 ± 0.10 a -0.41 ± 0.08 a 

MJ 1 mM -1.42 ± 0.16 a -1.17 ± 0.10 a -1.09 ± 0.09 a -0.95 ± 0.11 a -0.65 ± 0.13 a -0.54 ± 0.11 a -0.41 ± 0.12 a 

b* value (Mean ± SE) in mesocarp 

Control 6.92 ± 0.35 a 7.24 ± 0.47 a 7.80 ± 0.59 a 8.05 ± 0.39 a 8.64 ± 0.59 a 9.29 ± 0.52 a 9.39 ± 0.24 a 

SA 0.1 mM 6.92 ± 0.35 a 7.65 ± 0.47 a 8.26 ± 0.48 a 8.64 ± 0.36 a 8.85 ± 0.49 a 8.90 ± 0.52 a 9.34 ± 0.50 a 

SA 1 mM 6.92 ± 0.35 a 7.58 ± 0.67 a 8.31 ± 0.45 a 8.66 ± 0.42 a 8.75 ± 0.55 a 9.35 ± 0.95 a 9.65 ± 0.39 a 

MJ 0.1 mM 6.92 ± 0.35 a 7.81 ± 0.29 a 8.27 ± 0.64 a 8.63 ± 0.44 a 8.78 ± 0.78 a 9.25 ± 0.61 a 10.01 ± 0.74 a 

MJ 1 mM 6.92 ± 0.35 a 7.08 ± 0.67 a 7.30 ± 0.46 a 8.45 ± 0.53 a 8.75 ± 0.56 a 8.88 ± 0.43 a 10.40 ± 0.40 a 

C* value (Mean ± SE) in mesocarp 

Control 7.08 ± 0.28 a 7.29 ± 0.47 a 7.87 ± 0.29 a 8.66 ± 0.59 a 8.95 ± 0.43 a 9.37 ± 0.95 a 9.47 ± 0.25 a 

SA 0.1 mM 7.08 ± 0.28 a 7.70 ± 0.47 a 7.82 ± 0.59 a 8.38 ± 0.48 a 8.92 ± 0.52 a 9.29 ± 0.52 a 9.39 ± 0.50 a 

SA 1 mM 7.08 ± 0.28 a 7.62 ± 0.66 a 8.33 ± 0.45 a 8.46 ± 0.53 a 8.83 ± 0.55 a 8.87 ± 0.49 a 9.70 ± 0.39 a 

MJ 0.1 mM 7.08 ± 0.28 a 7.15 ± 0.67 a 8.32 ± 0.63 a 8.66 ± 0.36 a 8.71 ± 0.42 a 8.81 ± 0.77 a 10.10 ± 0.73 a 

MJ 1 mM 7.08 ± 0.28 a 7.33 ± 0.45 a 8.13 ± 0.38 a 8.72 ± 0.44 a 8.79 ± 0.56 a 9.27 ± 0.61 a 10.41 ± 0.40 a 

h° values (Mean ± SE) in mesocarp 

Control 99.67 ± 0.78 a 99.56 ± 0.77 a 97.00 ± 0.98 a 96.37 ± 0.56 a 94.29 ± 0.68 a 93.87 ± 0.65 a 92.00 ± 0.94 a 

SA 0.1 mM 99.67 ± 0.78 a 97.28 ± 1.15 a 97.81 ± 0.88 a 96.29 ± 0.71 a 94.57 ± 1.00 a 91.86 ± 0.86 a 91.11 ± 0.62 a 

SA 1 mM 99.67 ± 0.78 a 97.16 ± 0.77 a 96.64 ± 0.75 a 95.99 ± 0.90 a 95.58 ± 1.44 a 93.72 ± 0.81 a 91.88 ± 1.13 a 

MJ 0.1 mM 99.67 ± 0.78 a 97.97 ± 0.75 a 96.55 ± 0.74 a 95.67 ± 0.39 a 94.66 ± 1.04 a 93.75 ± 0.81 a 92.53 ± 1.12 a 

MJ 1 mM 99.67 ± 0.78 a 97.93 ± 0.76 a 96.01 ± 0.94 a 95.38 ± 0.47 a 93.38 ± 0.88 a 92.85 ± 0.62 a 90.32 ± 0.91 a 
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Table 4 Effects of SA and MJ on TSS, TA and TSS/TA ratio of mango fruits cv. Nam Dok Mai No. 4 during storage at 5 °C. Mean ± SE within 

the same column followed by the same letter do not differ significantly at P = 0.05 using Tukey’s Multiple Range Test. 

Treatment 
Storage time (days) 

0 7 14 21 28 35 42 

TSS (%; Mean ± SE) 

Control 7.82 ± 0.13 a 8.27 ± 0.10 a 8.70 ± 0.09 a 10.23 ± 0.33 a 10.63 ± 0.61 a 10.93 ± 0.25 a 12.52 ± 0.13 a 

SA 0.1 mM 7.82 ± 0.13 a 8.30 ± 0.07 a 8.80 ± 0.10 a 10.00 ± 0.26 a 10.33 ± 0.17 a 10.97 ± 0.02 a 12.58 ± 0.05 a 

SA 1 mM 7.82 ± 0.13 a 8.47 ± 0.08 a 8.80 ± 0.12 a 9.80 ± 0.21 a 10.20 ± 0.37 a 10.78 ± 0.06 a 12.23 ± 0.19 a 

MJ 0.1 mM 7.82 ± 0.13 a 8.20 ± 0.06 a 8.65 ± 0.03 a 9.27 ± 0.10 a 10.78 ± 0.12 a 10.97 ± 0.02 a 12.48 ± 0.41 a 

MJ 1 mM 7.82 ± 0.13 a 8.23 ± 0.04 a 8.95 ± 0.06 a 9.63 ± 0.28 a 10.52 ± 0.10 a 10.72 ± 0.19 a 12.18 ± 0.39 a 

TA (%; Mean ± SE) 

Control 2.70 ± 0.05 a 2.24 ± 0.09 a 2.18 ± 0.07 a 1.97 ± 0.06 a 2.04 ± 0.04 a 1.93 ± 0.05 a 2.06 ± 0.10 a 

SA 0.1 mM 2.70 ± 0.05 a 2.13 ± 0.13 a 1.98 ± 0.01 a 2.05 ± 0.07 a 1.98 ± 0.02 a 1.90 ± 0.05 a 1.87 ± 0.05 a 

SA 1 mM 2.70 ± 0.05 a 1.95 ± 0.10 a 2.21 ± 0.06 a 2.10 ± 0.05 a 2.01 ± 0.03 a 1.97 ± 0.04 a 2.01 ± 0.02 a 

MJ 0.1 mM 2.70 ± 0.05 a 2.06 ± 0.05 a 2.22 ± 0.04 a 2.07 ± 0.01 a 2.01 ± 0.03 a 2.01 ± 0.04 a 1.92 ± 0.04 a 

MJ 1 mM 2.70 ± 0.05 a 2.10 ± 0.04 a 2.19 ± 0.13 a 1.98 ± 0.02 a 1.98 ± 0.01 a 1.97 ± 0.05 a 1.87 ± 0.05 a 

TSS/TA ratio (Mean ± SE) 

Control 2.90 ± 0.10 a 3.74 ± 0.18 a 4.02 ± 0.13 a 5.24 ± 0.27 a 5.23 ± 0.38 a 5.68 ± 0.22 a 6.17 ± 0.34 a 

SA 0.1 mM 2.90 ± 0.10 a 3.98 ± 0.25 a 4.44 ± 0.08 a 4.94 ± 0.29 a 5.23 ± 0.15 a 5.80 ± 0.18 a 6.78 ± 0.17 a 

SA 1 mM 2.90 ± 0.10 a 4.41 ± 0.27 a 4.01 ± 0.16 a 4.69 ± 0.23 a 5.10 ± 0.26 a 5.47 ± 0.12 a 6.10 ± 0.14 a 

MJ 0.1 mM 2.90 ± 0.10 a 4.00 ± 0.12 a 3.91 ± 0.08 a 4.48 ± 0.07 a 5.37 ± 0.12 a 5.47 ± 0.11 a 6.52 ± 0.33 a 

MJ 1 mM 2.90 ± 0.10 a 3.93 ± 0.10 a 4.17 ± 0.28 a 4.87 ± 0.19 a 5.32 ± 0.09 a 5.48 ± 0.27 a 6.53 ± 0.35 a 
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Table 5 Effects of SA and MJ on firmness of mango fruits cv. Nam Dok Mai No. 4 during storage at 5 °C. Mean ± SE within the same column 

followed by the same letter do not differ significantly at P = 0.05 using Tukey’s Multiple Range Test. 

Firmness (kg/cm2; Mean ± SE) 

Treatment 

Storage time (days) 

0 7 14 21 28 35 42 

Control 16.81 ± 0.34 a 16.57 ± 0.52 a 15.66 ± 0.32 a 15.75 ± 0.32 a 14.99 ± 0.34 a 12.47 ± 0.36 a 11.89 ± 0.34 a 

SA 0.1 mM 16.81 ± 0.34 a 16.57 ± 0.32 a 16.28 ± 0.36 a 14.65 ± 0.26 a 14.16 ± 0.39 a 11.97 ± 0.32 a 13.33 ± 0.36 a 

SA 1 mM 16.81 ± 0.34 a 16.44 ± 0.25 a 15.81 ± 0.36 a 14.56 ± 0.28 a 14.60 ± 0.31 a 12.09 ± 0.36 a 11.97 ± 0.47 a 

MJ 0.1 mM 16.81 ± 0.34 a 16.04 ± 0.34 a 15.54 ± 0.48 a 15.45 ± 0.42 a 14.69 ± 0.61 a 12.91 ± 0.33 a 12.47 ± 0.33 a 

MJ 1 mM 16.81 ± 0.34 a 16.96 ± 0.33 a 16.40 ± 0.34 a 15.30 ± 0.35 a 14.56 ± 0.36 a 13.18 ± 0.35 a 11.83 ± 0.50 a 
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Table 6 Effects of SA and MJ on weight loss of mango fruits cv. Nam Dok Mai No. 4 during storage at 5 °C. Mean ± SE within the same 

column followed by the same letter do not differ significantly at P = 0.05 using Tukey’s Multiple Range Test. 

Weight loss (%; Mean ± SE) 

Treatment 

Storage time (days) 

0 7 14 21 28 35 42 

Control 0.00 ± 0.00 a 1.18 ± 0.04 a 2.02 ± 0.07 a 2.67 ± 0.10 a 3.48 ± 0.09 a 4.22 ± 0.10 a 4.97 ± 0.17 a 

SA 0.1 mM 0.00 ± 0.00 a 1.09 ± 0.03 a 1.94 ± 0.05 a 2.63 ± 0.04 a 3.39 ± 0.06 a 4.19 ± 0.02 a 4.93 ± 0.11 a 

SA 1 mM 0.00 ± 0.00 a 1.21 ± 0.04 a 1.98 ± 0.07 a 2.74 ± 0.10 a 3.55 ± 0.12 a 4.32 ± 0.15 a 5.15 ± 0.19 a 

MJ 0.1 mM 0.00 ± 0.00 a 1.14 ± 0.04 a 1.94 ± 0.05 a 2.72 ± 0.06 a 3.51 ± 0.11 a 4.13 ± 0.13 a 4.93 ± 0.16 a 

MJ 1 mM 0.00 ± 0.00 a 1.22 ± 0.04 a 2.09 ± 0.03 a 2.79 ± 0.05 a 3.64 ± 0.06 a 4.27 ± 0.13 a 5.40 ± 0.08 a 
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Table 7 Effects of SA and MJ on disease index of mango fruits cv. Nam Dok Mai No. 4 during storage at 5 °C. Mean ± SE within the same 

column followed by the same letter do not differ significantly at P = 0.05 using Tukey’s Multiple Range Test. 

Disease index (Mean ± SE) 

Treatment 

Storage time (days) 

0 7 14 21 28 35 42 

Control 0.00 ± 0.00 a 0.00 ± 0.00 a 0.00 ± 0.00 a 0.05 ± 0.05 a 0.09 ± 0.06 a 0.27 ± 0.10 a 0.41 ± 0.11 a 

SA 0.1 mM 0.00 ± 0.00 a 0.00 ± 0.00 a 0.00 ± 0.00 a 0.00 ± 0.00 a 0.09 ± 0.06 a 0.45 ± 0.14 a 0.55 ± 0.11 a 

SA 1 mM 0.00 ± 0.00 a 0.00 ± 0.00 a 0.00 ± 0.00 a 0.05 ± 0.05 a 0.09 ± 0.06 a 0.14 ± 0.07 a 0.27 ± 0.10 a 

MJ 0.1 mM 0.00 ± 0.00 a 0.00 ± 0.00 a 0.00 ± 0.00 a 0.00 ± 0.00 a 0.18 ± 0.08 a 0.23 ± 0.09 a 0.27 ± 0.12 a 

MJ 1 mM 0.00 ± 0.00 a 0.00 ± 0.00 a 0.00 ± 0.00 a 0.00 ± 0.00 a 0.18 ± 0.08 a 0.23 ± 0.09 a 0.32 ± 0.10 a 
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Table 8 Effects of SA and MJ on number of days for ripening of mango fruits cv. Nam Dok Mai No. 4 after transfer to room temperature. 

Mean ± SE within the same column followed by the same letter do not differ significantly at P = 0.05 using Tukey’s Multiple Range Test. 

Number of days for ripening (Mean ± SE) 

Treatment 

Storage time (days) 

0 7 14 21 28 35 42 

Control 10.20 ± 0.20 a 9.20 ± 0.20 a 8.80 ± 0.20 a 8.20 ± 0.20 a 8.80 ± 0.20 a 8.00 ± 0.00 a 7.80 ± 0.20 a 

SA 0.1 mM 10.20 ± 0.20 a 9.60 ± 0.24 a 9.00 ± 0.00 a 8.60 ± 0.24 a 8.40 ± 0.24 a 8.20 ± 0.20 a 8.00 ± 0.00 a 

SA 1 mM 10.20 ± 0.20 a 9.20 ± 0.20 a 8.80 ± 0.20 a 8.40 ± 0.24 a 8.60 ± 0.24 a 8.00 ± 0.00 a 8.40 ± 0.24 a 

MJ 0.1 mM 10.00 ± 0.00 a 9.60 ± 0.24 a 8.80 ± 0.20 a 8.00 ± 0.00 a 8.60 ± 0.24 a 8.40 ± 0.24 a 8.60 ± 0.24 a 

MJ 1 mM 10.40 ± 0.24 a 8.80 ± 0.20 a 8.60 ± 0.24 a 8.00 ± 0.00 a 8.20 ± 0.20 a 8.20 ± 0.20 a 8.40 ± 0.24 a 
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Table 9 Effects of SA and MJ on L*, a*, b*, C* and h° values of exocarp of ripe mango fruits cv. Nam Dok Mai No. 4 after transfer to room temperature. 

Mean ± SE within the same column followed by the same letter do not differ significantly at P = 0.05 using Tukey’s Multiple Range Test. 

Treatment 
Storage time (days) 

0 7 14 21 28 35 42 

L* value (Mean ± SE) in exocarp 

Control 35.79 ± 0.27 a 35.40 ± 0.28 a 35.12 ± 0.19 a 33.96 ± 0.20 b 33.30 ± 0.23 c 32.87 ± 0.18 c 31.70 ± 0.24 d 

SA 0.1 mM 35.51 ± 0.27 a 35.51 ± 0.16 a 35.56 ± 0.20 a 34.65 ± 0.28 b 34.48 ± 0.22 b 33.94 ± 0.29 b 33.53 ± 0.33 b 

SA 1 mM 35.53 ± 0.17 a 35.85 ± 0.22 a 35.59 ± 0.26 a 35.89 ± 0.15 a 35.38 ± 0.20 a 34.91 ± 0.18 a 34.78 ± 0.25 a 

MJ 0.1 mM 35.40 ± 0.11 a 35.08 ± 0.23 a 35.33 ± 0.18 a 34.68 ± 0.24 b 34.26 ± 0.24 b 33.86 ± 0.26 b 33.49 ± 0.39 bc 

MJ 1 mM 35.58 ± 0.23 a 35.30 ± 0.24 a 35.51 ± 0.22 a 34.28 ± 0.26 b 33.78 ± 0.20 bc 33.10 ± 0.25 bc 32.31 ± 0.29 cd 

a* value (Mean ± SE) in exocarp 

Control 4.38 ± 0.16 a 4.12 ± 0.16 a 3.68 ± 0.35 a 4.67 ± 0.25 a 4.69 ± 0.13 a 4.66 ± 0.14 a 4.34 ± 0.19 a 

SA 0.1 mM 3.97 ± 0.22 a 3.98 ± 0.27 a 3.46 ± 0.33 a 4.49 ± 0.16 a 4.27 ± 0.25 a 4.12 ± 0.23 a 3.83 ± 0.14 a 

SA 1 mM 3.97 ± 0.18 a 3.79 ± 0.29 a 3.67 ± 0.16 a 4.29 ± 0.32 a 4.14 ± 0.29 a 4.12 ± 0.27 a 3.98 ± 0.13 a 

MJ 0.1 mM 3.84 ± 0.12 a 3.79 ± 0.26 a 3.53 ± 0.34 a 4.03 ± 0.28 a 4.25 ± 0.14 a 3.96 ± 0.31 a 3.80 ± 0.21 a 

MJ 1 mM 4.16 ± 0.13 a 3.75 ± 0.22 a 3.19 ± 0.16 a 4.19 ± 0.26 a 4.01 ± 0.19 a 4.00 ± 0.20 a 4.39 ± 0.21 a 

b* value (Mean ± SE) in exocarp 

Control 18.42 ± 0.27 a 17.57 ± 0.21 a 18.21 ± 0.29 a 17.43 ± 0.17 a 17.48 ± 0.27 a 17.39 ± 0.26 a 16.64 ± 0.50 a 

SA 0.1 mM 18.66 ± 0.25 a 17.84 ± 0.21 a 18.60 ± 0.31 a 17.26 ± 0.15 a 17.39 ± 0.25 a 17.90 ± 0.20 a 16.57 ± 0.38 a 

SA 1 mM 19.36 ± 0.29 a 17.73 ± 0.19 a 18.95 ± 0.15 a 17.36 ± 0.19 a 17.82 ± 0.35 a 17.76 ± 0.30 a 16.12 ± 0.56 a 

MJ 0.1 mM 19.07 ± 0.24 a 17.86 ± 0.22 a 18.35 ± 0.17 a 17.89 ± 0.25 a 17.33 ± 0.24 a 17.94 ± 0.40 a 17.08 ± 0.49 a 

MJ 1 mM 18.56 ± 0.32 a 17.57 ± 0.25 a 18.18 ± 0.25 a 17.67 ± 0.19 a 17.49 ± 0.18 a 17.82 ± 0.33 a 16.19 ± 0.57 a 

C* value (Mean ± SE) in exocarp 

Control 18.94 ± 0.26 a 17.94 ± 0.18 a 18.76 ± 0.30 a 17.50 ± 0.29 a 17.74 ± 0.24 a 18.01 ± 0.23 a 18.18 ± 0.21 a 

SA 0.1 mM 18.99 ± 0.23 a 18.14 ± 0.21 a 18.96 ± 0.28 a 17.52 ± 0.15 a 17.93 ± 0.24 a 18.39 ± 0.18 a 17.43 ± 0.25 a 

SA 1 mM 19.70 ± 0.31 a 18.03 ± 0.19 a 19.31 ± 0.14 a 17.91 ± 0.20 a 18.14 ± 0.32 a 18.19 ± 0.28 a 17.12 ± 0.68 a 

MJ 0.1 mM 19.36 ± 0.23 a 18.17 ± 0.19 a 18.62 ± 0.18 a 18.00 ± 0.24 a 17.90 ± 0.25 a 18.41 ± 0.34 a 17.51 ± 0.51 a 

MJ 1 mM 19.03 ± 0.31 a 17.99 ± 0.21 a 18.47 ± 0.25 a 17.95 ± 0.20 a 17.87 ± 0.16 a 18.20 ± 0.29 a 18.20 ± 0.23 a 

h° values (Mean ± SE) in exocarp 

Control 79.00 ± 0.65 a 79.28 ± 1.12 a 79.12 ± 1.24 a 79.30 ± 0.55 a 79.81 ± 0.96 a 80.51 ± 0.49 a 81.24 ± 0.65 a 

SA 0.1 mM 77.81 ± 0.71 a 79.39 ± 0.74 a 79.17 ± 0.57 a 79.91 ± 0.78 a 79.65 ± 0.65 a 81.05 ± 1.31 a 80.71 ± 1.09 a 

SA 1 mM 78.41 ± 0.55 a 79.75 ± 0.80 a 79.16 ± 0.89 a 79.87 ± 1.06 a 80.94 ± 0.76 a 81.13 ± 1.11 a 80.30 ± 1.36 a 

MJ 0.1 mM 79.29 ± 0.42 a 79.62 ± 0.86 a 80.44 ± 0.70 a 79.74 ± 0.64 a 79.91 ± 0.48 a 80.16 ± 0.69 a 80.29 ± 0.86 a 

MJ 1 mM 79.05 ± 0.51 a 79.26 ± 1.00 a 79.39 ± 0.98 a 79.47 ± 0.74 a 80.45 ± 0.86 a 81.16 ± 0.64 a 81.27 ± 1.76 a 
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Table 10 Effects of SA and MJ on L*, a*, b*, C* and h° values of mesocarp of ripe mango fruits cv. Nam Dok Mai No. 4 after transfer to room temperature. 

Mean ± SE within the same column followed by the same letter do not differ significantly at P = 0.05 using Tukey’s Multiple Range Test. 

Treatment 
Storage time (days) 

0 7 14 21 28 35 42 

L* value (Mean ± SE) in mesocarp 

Control 34.35 ± 0.11 a 33.73 ± 0.44 a 33.73 ± 0.29 a 32.42 ± 0.51 a 32.31 ± 0.33 a 31.86 ± 0.33 a 31.23 ± 0.37 a 

SA 0.1 mM 34.11 ± 0.40 a 32.51 ± 0.63 a 33.80 ± 0.25 a 32.13 ± 0.63 a 32.42 ± 0.41 a 31.68 ± 0.41 a 30.54 ± 0.40 a 

SA 1 mM 34.46 ± 0.43 a 34.00 ± 0.53 a 33.72 ± 0.29 a 32.41 ± 0.41 a 32.70 ± 0.48 a 31.02 ± 0.47 a 31.19 ± 0.31 a 

MJ 0.1 mM 34.09 ± 0.46 a 33.91 ± 0.47 a 34.47 ± 0.29 a 32.26 ± 0.39 a 32.74 ± 0.36 a 31.34 ± 0.24 a 30.66 ± 0.33 a 

MJ 1 mM 34.14 ± 0.39 a 33.54 ± 0.32 a 34.87 ± 0.53 a 31.43 ± 0.62 a 32.13 ± 0.33 a 31.02 ± 0.56 a 30.87 ± 0.25 a 

a* value (Mean ± SE) in mesocarp 

Control 4.97 ± 0.25 a 5.67 ± 0.13 a 5.10 ± 0.13 a 5.38 ± 0.22 a 4.20 ± 0.16 a 4.53 ± 0.31 a 3.25 ± 0.43 a 

SA 0.1 mM 4.87 ± 0.18 a 5.67 ± 0.20 a 5.40 ± 0.24 a 4.89 ± 0.18 a 4.65 ± 0.29 a 4.39 ± 0.25 a 3.31 ± 0.43 a 

SA 1 mM 4.42 ± 0.32 a 5.51 ± 0.18 a 5.77 ± 0.25 a 4.89 ± 0.33 a 4.42 ± 0.21 a 4.15 ± 0.17 a 3.41 ± 0.34 a 

MJ 0.1 mM 4.55 ± 0.17 a 5.40 ± 0.17 a 5.68 ± 0.20 a 4.99 ± 0.11 a 3.84 ± 0.33 a 4.33 ± 0.46 a 3.38 ± 0.31 a 

MJ 1 mM 4.98 ± 0.26 a 5.64 ± 0.23 a 5.84 ± 0.25 a 5.39 ± 0.18 a 4.13 ± 0.21 a 3.63 ± 0.54 a 3.61 ± 0.46 a 

b* value (Mean ± SE) in mesocarp 

Control 20.69 ± 0.37 a 20.06 ± 0.29 a 21.18 ± 0.14 a 18.44 ± 0.20 a 20.21 ± 0.10 a 18.26 ± 0.57 a 19.70 ± 0.70 a 

SA 0.1 mM 20.08 ± 0.29 a 20.36 ± 0.21 a 20.18 ± 0.52 a 18.42 ± 0.28 a 20.09 ± 0.31 a 18.48 ± 0.45 a 20.76 ± 0.61 a 

SA 1 mM 20.68 ± 0.26 a 20.38 ± 0.28 a 21.38 ± 0.48 a 18.62 ± 0.27 a 19.85 ± 0.42 a 19.86 ± 0.53 a 19.92 ± 0.65 a 

MJ 0.1 mM 20.18 ± 0.32 a 20.89 ± 0.30 a 21.38 ± 0.38 a 18.28 ± 0.17 a 19.34 ± 0.37 a 18.73 ± 0.38 a 18.08 ± 0.76 a 

MJ 1 mM 20.41 ± 0.29 a 20.01 ± 0.23 a 21.72 ± 0.34 a 18.84 ± 0.28 a 19.33 ± 0.29 a 18.16 ± 0.49 a 19.61 ± 0.69 a 

C* value (Mean ± SE) in mesocarp 

Control 21.30 ± 0.38 a 20.74 ± 0.24 a 21.79 ± 0.13 a 20.50 ± 0.45 a 20.65 ± 0.08 a 20.36 ± 0.85 a 20.17 ± 0.78 a 

SA 0.1 mM 20.12 ± 0.53 a 20.88 ± 0.24 a 20.90 ± 0.53 a 20.47 ± 0.51 a 20.05 ± 0.35 a 20.02 ± 0.90 a 20.97 ± 0.64 a 

SA 1 mM 20.80 ± 0.36 a 21.78 ± 0.39 a 22.27 ± 0.46 a 20.03 ± 0.41 a 21.04 ± 0.37 a 21.29 ± 0.32 a 20.23 ± 0.80 a 

MJ 0.1 mM 20.40 ± 0.36 a 21.64 ± 0.40 a 21.60 ± 0.45 a 20.38 ± 0.47 a 20.63 ± 0.72 a 21.95 ± 0.30 a 21.19 ± 0.49 a 

MJ 1 mM 21.33 ± 0.32 a 21.67 ± 0.25 a 21.17 ± 0.39 a 20.34 ± 0.35 a 20.65 ± 0.55 a 20.34 ± 0.75 a 20.23 ± 0.80 a 

h° values (Mean ± SE) in mesocarp 

Control 76.49 ± 0.62 a 74.53 ± 0.36 a 75.50 ± 0.28 a 73.69 ± 0.61 a 78.26 ± 0.44 a 76.28 ± 0.69 a 80.87 ± 1.69 a 

SA 0.1 mM 75.58 ± 0.57 a 74.15 ± 0.35 a 75.03 ± 0.56 a 74.37 ± 0.55 a 76.56 ± 0.86 a 75.46 ± 0.61 a 81.36 ± 0.86 a 

SA 1 mM 76.14 ± 0.78 a 73.95 ± 0.63 a 75.12 ± 0.46 a 75.40 ± 0.87 a 78.37 ± 0.54 a 77.59 ± 0.60 a 82.70 ± 0.88 a 

MJ 0.1 mM 76.89 ± 0.81 a 75.00 ± 0.55 a 74.96 ± 0.31 a 74.74 ± 0.30 a 78.22 ± 0.97 a 76.39 ± 0.39 a 82.79 ± 0.84 a 

MJ 1 mM 74.49 ± 0.58 a 75.63 ± 0.35 a 74.24 ± 0.41 a 74.00 ± 0.57 a 77.71 ± 0.68 a 78.00 ± 1.28 a 81.90 ± 1.48 a 
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Table 11 Effects of SA and MJ on TSS, TA and TSS/TA ratio of ripe mango fruits cv. Nam Dok Mai No. 4 after transfer to room temperature. 

Mean ± SE within the same column followed by the same letter do not differ significantly at P = 0.05 using Tukey’s Multiple Range Test. 

Treatment 
Storage time (days) 

0 7 14 21 28 35 42 

TSS (%; Mean ± SE) 

Control 15.63 ± 0.05 a 14.82 ± 0.21 a 14.50 ± 0.18 a 14.67 ± 0.11 a 14.80 ± 0.08 a 14.22 ± 0.48 a 14.70 ± 0.24 a 

SA 0.1 mM 15.50 ± 0.09 a 14.77 ± 0.17 a 14.48 ± 0.11 a 14.43 ± 0.23 a 14.48 ± 0.21 a 14.30 ± 0.26 a 14.98 ± 0.30 a 

SA 1 mM 15.63 ± 0.11 a 14.72 ± 0.62 a 14.83 ± 0.12 a 14.90 ± 0.16 a 14.60 ± 0.06 a 14.63 ± 0.09 a 14.68 ± 0.12 a 

MJ 0.1 mM 15.75 ± 0.02 a 14.83 ± 0.07 a 14.57 ± 0.04 a 14.82 ± 0.40 a 14.70 ± 0.33 a 14.47 ± 0.08 a 14.77 ± 0.30 a 

MJ 1 mM 15.57 ± 0.15 a 14.78 ± 0.23 a 14.77 ± 0.06 a 14.92 ± 0.33 a 14.50 ± 0.18 a 14.52 ± 0.45 a 14.92 ± 0.25 a 

TA (%; Mean ± SE) 

Control 0.11 ± 0.01 a 0.11 ± 0.00 a 0.11 ± 0.01 a 0.12 ± 0.00 a 0.12 ± 0.00 a 0.14 ± 0.01 a 0.14 ± 0.01 a 

SA 0.1 mM 0.12 ± 0.00 a 0.12 ± 0.00 a 0.12 ± 0.00 a 0.12 ± 0.00 a 0.13 ± 0.01 a 0.13 ± 0.01 a 0.13 ± 0.01 a 

SA 1 mM 0.11 ± 0.00 a 0.12 ± 0.00 a 0.12 ± 0.00 a 0.12 ± 0.00 a 0.13 ± 0.01 a 0.13 ± 0.01 a 0.13 ± 0.01 a 

MJ 0.1 mM 0.12 ± 0.01 a 0.12 ± 0.00 a 0.11 ± 0.01 a 0.12 ± 0.00 a 0.13 ± 0.01 a 0.14 ± 0.01 a 0.13 ± 0.01 a 

MJ 1 mM 0.12 ± 0.00 a 0.11 ± 0.00 a 0.11 ± 0.00 a 0.11 ± 0.00 a 0.13 ± 0.01 a 0.13 ± 0.01 a 0.13 ± 0.01 a 

TSS/TA ratio (Mean ± SE) 

Control 143.82 ± 7.37 a 131.33 ± 4.46 a 131.22 ± 9.56 a 123.22 ± 5.37 a 124.33 ± 5.27 a 102.72 ± 10.24 a 109.38 ± 7.51 a 

SA 0.1 mM 133.77 ± 5.11 a 127.53 ± 5.42 a 121.68 ± 5.34 a 121.42 ± 6.16 a 111.72 ± 8.70 a 111.17 ± 6.06 a 117.75 ± 8.90 a 

SA 1 mM 142.10 ± 1.00 a 127.75 ± 9.20 a 128.00 ± 5.24 a 121.77 ± 5.65 a 118.22 ± 7.99 a 117.02 ± 6.29 a 114.02 ± 5.55 a 

MJ 0.1 mM 137.53 ± 8.87 a 128.02 ± 4.75 a 135.53 ± 9.46 a 128.13 ± 6.90 a 114.38 ± 6.74 a 108.85 ± 6.40 a 116.03 ± 8.89 a 

MJ 1 mM 134.43 ± 5.61 a 134.42 ± 2.06 a 134.25 ± 0.57 a 132.37 ± 5.63 a 110.25 ± 6.56 a 115.53 ± 9.52 a 113.50 ± 7.03 a 
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Table 12 Effects of SA and MJ on firmness of ripe mango fruits cv. Nam Dok Mai No. 4 after transfer to room temperature. Mean ± SE within 

the same column followed by the same letter do not differ significantly at P = 0.05 using Tukey’s Multiple Range Test. 

Firmness (kg/cm2; Mean ± SE) 

Treatment 

Storage time (days) 

0 7 14 21 28 35 42 

Control 0.64 ± 0.02 a 0.73 ± 0.05 a 0.61 ± 0.03 a 0.56 ± 0.02 a 0.63 ± 0.04 a 0.62 ± 0.02 a 0.63 ± 0.03 a 

SA 0.1 mM 0.62 ± 0.02 a 0.76 ± 0.04 a 0.55 ± 0.03 a 0.57 ± 0.02 a 0.69 ± 0.05 a 0.70 ± 0.04 a 0.66 ± 0.03 a 

SA 1 mM 0.60 ± 0.02 a 0.76 ± 0.02 a 0.60 ± 0.02 a 0.54 ± 0.02 a 0.69 ± 0.04 a 0.72 ± 0.04 a 0.70 ± 0.04 a 

MJ 0.1 mM 0.65 ± 0.03 a 0.71 ± 0.04 a 0.54 ± 0.02 a 0.54 ± 0.02 a 0.63 ± 0.04 a 0.63 ± 0.03 a 0.63 ± 0.03 a 

MJ 1 mM 0.61 ± 0.02 a 0.71 ± 0.02 a 0.55 ± 0.03 a 0.55 ± 0.03 a 0.58 ± 0.02 a 0.71 ± 0.02 a 0.66 ± 0.03 a 
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Table 13 Effects of SA and MJ on disease index of ripe mango fruits cv. Nam Dok Mai No. 4 after transfer to room temperature. Mean ± SE 

within the same column followed by the same letter do not differ significantly at P = 0.05 using Tukey’s Multiple Range Test. 

Disease index (Mean ± SE) 

Treatment 

Storage time (days) 

0 7 14 21 28 35 42 

Control 0.18 ± 0.12 a 0.55 ± 0.16 a 0.64 ± 0.15 a 0.73 ± 0.14 a 0.82 ± 0.18 a 1.18 ± 0.12 a 1.45 ± 0.25 a 

SA 0.1 mM 0.27 ± 0.14 a 0.36 ± 0.15 a 0.45 ± 0.16 a 0.64 ± 0.15 a 0.82 ± 0.18 a 1.00 ± 0.13 a 1.36 ± 0.15 a 

SA 1 mM 0.18 ± 0.12 a 0.36 ± 0.15 a 0.55 ± 0.16 a 0.73 ± 0.14 a 0.82 ± 0.12 a 1.09 ± 0.09 a 1.27 ± 0.19 a 

MJ 0.1 mM 0.27 ± 0.14 a 0.45 ± 0.16 a 0.64 ± 0.15 a 0.82 ± 0.12 a 1.18 ± 0.18 a 1.27 ± 0.24 a 1.36 ± 0.15 a 

MJ 1 mM 0.27 ± 0.14 a 0.36 ± 0.15 a 0.55 ± 0.16 a 0.82 ± 0.18 a 1.18 ± 0.18 a 1.27 ± 0.27 a 1.55 ± 0.16 a 
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Table 14 Effects of SA and MJ on overall quality acceptance of ripe mango fruits cv. Nam Dok Mai No. 4 after transfer to room temperature. 

Mean ± SE within the same column followed by the same letter do not differ significantly at P = 0.05 using Tukey’s Multiple Range Test. 

Overall quality acceptance score (Mean ± SE) 

Treatment 

Storage time (days) 

0 7 14 21 28 35 42 

Control 8.20 ± 0.20 a 7.80 ± 0.20 a 7.60 ± 0.24 a 6.40 ± 0.24 b 5.60 ± 0.24 c 4.40 ± 0.24 c 3.60 ± 0.24 c 

SA 0.1 mM 8.00 ± 0.00 a 8.00 ± 0.45 a 8.00 ± 0.32 a 7.60 ± 0.24 ab 7.20 ± 0.20 ab 6.00 ± 0.00 ab 5.40 ± 0.24 b 

SA 1 mM 8.60 ± 0.24 a 7.80 ± 0.20 a 7.80 ± 0.37 a 7.80 ± 0.20 a 7.40 ± 0.24 a 6.80 ± 0.20 a 6.60 ± 0.24 a 

MJ 0.1 mM 8.00 ± 0.00 a 7.60 ± 0.40 a 7.60 ± 0.24 a 7.60 ± 0.24 ab 7.20 ± 0.20 ab 5.80 ± 0.20 b 5.60 ± 0.24 ab 

MJ 1 mM 8.20 ± 0.20 a 7.80 ± 0.20 a 7.80 ± 0.20 a 7.00 ± 0.45 ab 6.40 ± 0.24 bc 5.40 ± 0.24 b 4.60 ± 0.24 bc 
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Table 15 Effects of SA and MJ on chilling injury index of ripe mango fruits cv. Nam Dok Mai No. 4 after transfer to room temperature.     

Mean ± SE within the same column followed by the same letter do not differ significantly at P = 0.05 using  

Tukey’s Multiple Range Test. 

CI index (Mean ± SE) 

Treatment 

Storage time (days) 

0 7 14 21 28 35 42 

Control 0.00 ± 0.00 a 0.00 ± 0.00 a 0.00 ± 0.00 a 2.00 ± 0.26 a 3.00 ± 0.00 a 4.17 ± 0.17 a 5.00 ± 0.00 a 

SA 0.1 mM 0.00 ± 0.00 a 0.00 ± 0.00 a 0.00 ± 0.00 a 1.33 ± 0.33 a 1.83 ± 0.17 b 3.33 ± 0.21 b 4.17 ± 0.17 b 

SA 1 mM 0.00 ± 0.00 a 0.00 ± 0.00 a 0.00 ± 0.00 a 0.50 ± 0.22 a 1.33 ± 0.21 c 1.83 ± 0.17 c 2.00 ± 0.00 c 

MJ 0.1 mM 0.00 ± 0.00 a 0.00 ± 0.00 a 0.00 ± 0.00 a 1.00 ± 0.26 a 2.00 ± 0.00 b 3.00 ± 0.00 b 4.33 ± 0.21 b 

MJ 1 mM 0.00 ± 0.00 a 0.00 ± 0.00 a 0.00 ± 0.00 a 1.50 ± 0.22 a 2.50 ± 0.22 ab 3.67 ± 0.21 ab 5.00 ± 0.00 a 
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Table 16 Effects of SA and MJ on superoxide radical (O2
−) content in exocarp and mesocarp of mango fruits cv. Nam Dok Mai No. 4 

during storage at 5 °C. Mean ± SE within the same column followed by the same letter do not differ significantly at P = 0.05 using  

Tukey’s Multiple Range Test. 

Treatment 

Storage time (days) 

0 7 14 21 28 35 42 

O2
●−  content (nmol g-1 FW; Mean ± SE) in exocarp 

Control 5.03 ± 0.20 a 8.84 ± 0.40 a 10.85 ± 0.00 a 12.46 ± 0.20 a 16.48 ± 0.53 a 17.65 ± 0.00 a 20.90 ± 0.88 a 

SA 0.1 mM 5.03 ± 0.20 a 7.53 ± 0.47 ab 9.88 ± 0.00 a 10.25 ± 0.35 b 13.18 ± 0.24 bc 15.08 ± 0.35 b 16.47 ± 0.24 b 

SA 1 mM 5.03 ± 0.20 a 5.65 ± 0.41 c 6.35 ± 0.41 c 8.46 ± 0.01 c 9.65 ± 0.47 d 10.83 ± 0.24 d 13.72 ± 0.15 c 

MJ 0.1 mM 5.03 ± 0.20 a 6.59 ± 0.24 bc 8.71 ± 0.24 b 10.45 ± 0.20 b 11.53 ± 0.24 c 13.18 ± 0.24 c 15.88 ± 0.20 b 

MJ 1 mM 5.03 ± 0.20 a 8.24 ± 0.24 ab 10.83 ± 0.24 a 11.53 ± 0.47 ab 14.36 ± 0.24 b 17.29 ± 0.53 a 19.06 ± 0.41 a 

O2
●−  content (nmol g-1 FW; Mean ± SE) in mesocarp 

Control 2.12 ± 0.00 a 4.47 ± 0.24 a 4.71 ± 0.24 a 5.18 ± 0.24 a 6.12 ± 0.24 a 6.63 ± 0.35 a 6.83 ± 0.20 a 

SA 0.1 mM 2.12 ± 0.00 a 3.53 ± 0.00 b 4.24 ± 0.00 a 4.42 ± 0.20 ab 5.18 ± 0.47 ab 5.41 ± 0.24 b 5.50 ± 0.07 b 

SA 1 mM 2.12 ± 0.00 a 2.35 ± 0.24 c 2.82 ± 0.00 c 3.02 ± 0.00 c 3.29 ± 0.24 c 3.53 ± 0.00 c 4.42 ± 0.20 c 

MJ 0.1 mM 2.12 ± 0.00 a 2.89 ± 0.06 bc 3.53 ± 0.00 b 4.23 ± 0.00 b 4.47 ± 0.24 bc 4.94 ± 0.00 b 5.57 ± 0.07 b 

MJ 1 mM 2.12 ± 0.00 a 4.24 ± 0.00 a 4.47 ± 0.24 a 4.71 ± 0.24 ab 5.50 ± 0.07 ab 5.78 ± 0.13 ab 6.23 ± 0.20 ab 
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Table 17 Effects of SA and MJ on hydrogen peroxide (H2O2) content in exocarp and mesocarp of mango fruits cv. Nam Dok Mai No. 4 

during storage at 5 °C. Mean ± SE within the same column followed by the same letter do not differ significantly at P = 0.05 using  

Tukey’s Multiple Range Test. 

Treatment 

Storage time (days) 

0 7 14 21 28 35 42 

H2O2 content (µmol g-1 FW; Mean ± SE) in exocarp 

Control 1.32 ± 0.01 a 1.57 ± 0.01 a 1.82 ± 0.03 a 2.23 ± 0.02 a 2.95 ± 0.02 a 4.02 ± 0.05 a 5.82 ± 0.01 a 

SA 0.1 mM 1.32 ± 0.01 a 1.42 ± 0.01 bc 1.71 ± 0.01 b 1.74 ± 0.02 b 2.35 ± 0.02 b 2.74 ± 0.02 c 5.15 ± 0.01 c 

SA 1 mM 1.32 ± 0.01 a 1.35 ± 0.02 c 1.38 ± 0.02 d 1.40 ± 0.03 d 1.74 ± 0.01 c 1.97 ± 0.02 e 4.05 ± 0.01 e 

MJ 0.1 mM 1.32 ± 0.01 a 1.38 ± 0.02 bc 1.50 ± 0.01 c 1.59 ± 0.02 c 1.85 ± 0.06 c 2.51 ± 0.02 d 5.05 ± 0.03 d 

MJ 1 mM 1.32 ± 0.01 a 1.43 ± 0.02 b 1.78 ± 0.02 ab 2.15 ± 0.02 a 2.88 ± 0.06 a 3.05 ± 0.04 b 5.51 ± 0.02 b 

H2O2 content (µmol g-1 FW; Mean ± SE) in mesocarp 

Control 0.05 ± 0.00 a 0.09 ± 0.00 a 0.10 ± 0.00 a 0.20 ± 0.01 a 0.23 ± 0.00 a 0.38 ± 0.00 a 0.40 ± 0.00 a 

SA 0.1 mM 0.05 ± 0.00 a 0.07 ± 0.00 a 0.08 ± 0.01 abc 0.11 ± 0.01 c 0.18 ± 0.01 b 0.24 ± 0.00 c 0.32 ± 0.00 c 

SA 1 mM 0.05 ± 0.00 a 0.05 ± 0.00 b 0.06 ± 0.00 c 0.07 ± 0.00 d 0.11 ± 0.00 d 0.15 ± 0.01 e 0.21 ± 0.01 e 

MJ 0.1 mM 0.05 ± 0.00 a 0.05 ± 0.00 b 0.07 ± 0.01 bc 0.08 ± 0.00 d 0.15 ± 0.01 c 0.21 ± 0.01 d 0.30 ± 0.00 d 

MJ 1 mM 0.05 ± 0.00 a 0.08 ± 0.00 a 0.09 ± 0.00 ab 0.14 ± 0.00 b 0.23 ± 0.00 a 0.30 ± 0.01 b 0.38 ± 0.00 b 
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Table 18 Effects of SA and MJ on hydroxyl radical (OH●) content in exocarp and mesocarp of mango fruits cv. Nam Dok Mai No. 4 during 

storage at 5 °C. Mean ± SE within the same column followed by the same letter do not differ significantly at P = 0.05 using  

Tukey’s Multiple Range Test. 

Treatment 

Storage time (days) 

0 7 14 21 28 35 42 

OH●
 content (nmol g-1 FW; Mean ± SE) in exocarp 

Control 3.16 ± 0.11 a 7.45 ± 0.20 a 10.39 ± 0.23 a 11.74 ± 0.30 a 12.30 ± 0.30 a 13.78 ± 0.11 a 14.34 ± 0.30 a 

SA 0.1 mM 3.16 ± 0.11 a 6.66 ± 0.11 a 8.24 ± 0.30 b 9.26 ± 0.11 c 10.05 ± 0.11 b 11.40 ± 0.30 b 12.08 ± 0.11 b 

SA 1 mM 3.16 ± 0.11 a 4.51 ± 0.23 b 5.87 ± 0.23 d 6.21 ± 0.11 d 7.22 ± 0.23 c 8.58 ± 0.23 c 9.04 ± 0.11 c 

MJ 0.1 mM 3.16 ± 0.11 a 5.31 ± 0.11 b 7.22 ± 0.11 c 8.58 ± 0.11 c 9.15 ± 0.00 b 10.50 ± 0.20 b 11.63 ± 0.11 b 

MJ 1 mM 3.16 ± 0.11 a 7.34 ± 0.23 a 9.82 ± 0.00 a 10.73 ± 0.11 b 11.63 ± 0.30 a 12.87 ± 0.20 a 13.44 ± 0.30 a 

OH●
 content (nmol g-1 FW; Mean ± SE) in mesocarp 

Control 2.94 ± 0.11 a 4.51 ± 0.11 a 6.66 ± 0.11 a 7.22 ± 0.11 a 8.70 ± 0.30 a 9.37 ± 0.30 a 10.73 ± 0.30 a 

SA 0.1 mM 2.94 ± 0.11 a 3.39 ± 0.20 b 4.85 ± 0.23 b 5.65 ± 0.11 b 6.88 ± 0.11 b 7.56 ± 0.30 b 8.02 ± 0.23 b 

SA 1 mM 2.94 ± 0.11 a 3.28 ± 0.11 b 3.62 ± 0.11 c 4.17 ± 0.11 c 4.85 ± 0.23 c 5.19 ± 0.11 c 5.31 ± 0.11 c 

MJ 0.1 mM 2.94 ± 0.11 a 3.61 ± 0.30 ab 4.97 ± 0.11 b 5.19 ± 0.11 b 6.89 ± 0.22 b 7.79 ± 0.20 b 8.13 ± 0.20 b 

MJ 1 mM 2.94 ± 0.11 a 4.06 ± 0.19 ab 6.33 ± 0.11 a 6.89 ± 0.22 a 8.24 ± 0.41 a 8.92 ± 0.11 a 10.73 ± 0.11 a 
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Table 19 Effects of SA and MJ on lipoxygenase (LOX) activity in exocarp and mesocarp of mango fruits cv. Nam Dok Mai No. 4 during 

storage at 5 °C. Mean ± SE within the same column followed by the same letter do not differ significantly at P = 0.05 using  

Tukey’s Multiple Range Test. 

Treatment 

Storage time (days) 

0 7 14 21 28 35 42 

LOX activity (nmol mg-1 protein min-1; Mean ± SE) in exocarp 

Control 26.23 ± 0.84 a 44.52 ± 0.98 a 57.00 ± 1.01 a 65.44 ± 0.12 a 93.92 ± 3.21 a 101.86 ± 1.83 a 129.59 ± 1.36 a 

SA 0.1 mM 26.23 ± 0.84 a 30.45 ± 0.25 d 40.73 ± 0.42 c 47.21 ± 1.12 c 70.39 ± 1.16 c 82.75 ± 1.07 c 94.11 ± 0.26 d 

SA 1 mM 26.23 ± 0.84 a 28.90 ± 0.12 d 35.14 ± 1.93 d 40.89 ± 0.31 d 59.58 ± 1.64 d 66.93 ± 0.65 d 73.74 ± 1.23 e 

MJ 0.1 mM 26.23 ± 0.84 a 33.31 ± 0.86 c 41.89 ± 0.61 c 50.47 ± 0.24 bc 74.98 ± 1.05 c 84.79 ± 1.44 bc 108.29 ± 2.10 c 

MJ 1 mM 26.23 ± 0.84 a 38.16 ± 0.21 b 47.84 ± 1.01 b 52.73 ± 1.25 b 83.56 ± 1.03 b 92.18 ± 2.46 b 115.30 ± 1.43 b 

LOX activity (nmol mg-1 protein min-1; Mean ± SE) in mesocarp 

Control 182.42 ± 1.91 a 247.18 ± 6.95 a 296.27 ± 2.05 a 312.39 ± 3.95 a 338.40 ± 1.45 a 374.82 ± 1.78 a 439.31 ± 1.81 a 

SA 0.1 mM 182.42 ± 1.91 a 202.45 ± 2.50 bc 235.11 ± 2.31 c 249.75 ± 1.86 c 276.30 ± 3.58 d 306.15 ± 1.20 d 368.22 ± 1.80 c 

SA 1 mM 182.42 ± 1.91 a 195.89 ± 3.38 c 205.64 ± 2.93 d 225.30 ± 2.94 d 245.18 ± 1.76 e 273.32 ± 5.10 e 329.67 ± 8.29 d 

MJ 0.1 mM 182.42 ± 1.91 a 223.21 ± 2.96 ab 237.35 ± 3.02 c 269.36 ± 5.38 b 287.14 ± 1.91 c 333.46 ± 1.66 c 402.16 ± 3.36 b 

MJ 1 mM 182.42 ± 1.91 a 236.90 ± 9.08 a 282.20 ± 3.99 b 303.61 ± 1.11 a 321.04 ± 1.09 b 354.64 ± 6.44 b 415.84 ± 4.41 b 
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Table 20 Effects of SA and MJ on malondialdehyde (MDA) content in exocarp and mesocarp of mango fruits cv. Nam Dok Mai No. 4 during 

storage at 5 °C. Mean ± SE within the same column followed by the same letter do not differ significantly at P = 0.05 using  

Tukey’s Multiple Range Test. 

Treatment 

Storage time (days) 

0 7 14 21 28 35 42 

MDA content (nmol g-1 FW; Mean ± SE) in exocarp 

Control 8.43 ± 0.17 a 10.84 ± 0.30 a 12.51 ± 0.19 a 13.59 ± 0.46 a 13.94 ± 0.00 a 20.41 ± 0.17 a 22.19 ± 0.33 a 

SA 0.1 mM 8.43 ± 0.17 a 10.32 ± 0.00 a 10.49 ± 0.45 bc 10.67 ± 0.17 bc 11.70 ± 0.17 c 17.03 ± 0.00 bc 19.20 ± 0.38 b 

SA 1 mM 8.43 ± 0.17 a 8.26 ± 0.00 b 8.68 ± 0.30 d 9.46 ± 0.17 c 10.67 ± 0.17 d 14.97 ± 0.30 d 17.20 ± 0.62 c 

MJ 0.1 mM 8.43 ± 0.17 a 8.60 ± 0.17 b 9.88 ± 0.29 cd 11.70 ± 0.17 b 11.35 ± 0.00 c 16.52 ± 0.00 c 19.10 ± 0.60 bc 

MJ 1 mM 8.43 ± 0.17 a 9.08 ± 0.26 b 11.32 ± 0.28 ab 13.42 ± 0.30 a 12.90 ± 0.00 b 17.55 ± 0.30 b 20.48 ± 0.17 ab 

MDA content (nmol g-1 FW; Mean ± SE) in mesocarp 

Control 6.71 ± 0.36 a 8.77 ± 0.30 a 10.84 ± 0.30 a 12.73 ± 0.34 a 13.25 ± 0.17 a 17.03 ± 0.30 a 24.60 ± 0.17 a 

SA 0.1 mM 6.71 ± 0.36 a 7.40 ± 0.34 bc 8.26 ± 0.00 b 9.64 ± 0.17 b 11.36 ± 0.52 b 15.61 ± 0.13 b 19.87 ± 0.35 c 

SA 1 mM 6.71 ± 0.36 a 6.71 ± 0.00 c 6.88 ± 0.17 c 8.60 ± 0.17 c 9.55 ± 0.15 c 13.77 ± 0.17 c 16.34 ± 0.46 d 

MJ 0.1 mM 6.71 ± 0.36 a 7.40 ± 0.34 bc 8.60 ± 0.17 b 9.29 ± 0.00 bc 10.32 ± 0.00 bc 16.17 ± 0.17 ab 20.04 ± 0.51 bc 

MJ 1 mM 6.71 ± 0.36 a 8.60 ± 0.17 ab 9.98 ± 0.17 a 12.56 ± 0.17 a 12.91 ± 0.52 a 16.69 ± 0.17 a 22.02 ± 0.34 b 
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Table 21 Effects of SA and MJ on electrolyte leakage (EL) in exocarp and mesocarp of mango fruits cv. Nam Dok Mai No. 4 during storage at 

5 °C. Mean ± SE within the same column followed by the same letter do not differ significantly at P = 0.05 using               Tukey’s Multiple 

Range Test. 

Treatment 

Storage time (days) 

0 7 14 21 28 35 42 

EL (%; Mean ± SE) in exocarp 

Control 16.32 ± 0.93 a 20.05 ± 0.60 a 20.20 ± 0.22 a 20.68 ± 0.40 a 20.73 ± 0.30 a 22.10 ± 0.79 a 24.58 ± 0.23 a 

SA 0.1 mM 16.32 ± 0.93 a 17.86 ± 0.92 ab 18.06 ± 0.69 b 18.42 ± 0.23 b 18.50 ± 0.17 c 19.93 ± 0.21 bc 21.23 ± 0.02 b 

SA 1 mM 16.32 ± 0.93 a 16.03 ± 0.12 b 16.41 ± 0.21 c 16.63 ± 0.20 c 17.19 ± 0.33 d 17.34 ± 0.23 c 18.41 ± 0.12 c 

MJ 0.1 mM 16.32 ± 0.93 a 17.35 ± 0.68 ab 18.43 ± 0.11 b 18.87 ± 0.45 b 18.97 ± 0.17 bc 19.38 ± 0.60 ab 21.37 ± 0.10 b 

MJ 1 mM 16.32 ± 0.93 a 19.27 ± 0.27 a 19.22 ± 0.20 ab 19.48 ± 0.26 ab 19.80 ± 0.10 ab 20.08 ± 0.07 ab 23.88 ± 0.48 a 

EL (%; Mean ± SE) in mesocarp 

Control 22.83 ± 0.22 a 29.34 ± 0.56 a 30.35 ± 0.11 a 33.87 ± 0.06 a 34.50 ± 0.80 a 34.40 ± 0.29 a 39.04 ± 0.16 a 

SA 0.1 mM 22.83 ± 0.22 a 25.27 ± 0.59 c 26.49 ± 0.16 c 27.71 ± 0.15 c 29.26 ± 0.12 c 31.48 ± 0.21 b 33.61 ± 0.14 d 

SA 1 mM 22.83 ± 0.22 a 23.18 ± 0.85 c 24.53 ± 0.46 d 26.71 ± 0.13 d 27.21 ± 0.05 d 27.74 ± 0.16 c 31.35 ± 0.14 e 

MJ 0.1 mM 22.83 ± 0.22 a 25.71 ± 0.75 bc 26.41 ± 0.17 c 28.22 ± 0.32 c 30.31 ± 0.13 bc 31.48 ± 1.11 b 34.91 ± 0.32 c 

MJ 1 mM 22.83 ± 0.22 a 28.59 ± 0.74 ab 28.32 ± 0.10 b 31.38 ± 0.09 b 32.15 ± 0.35 b 33.52 ± 0.15 ab 37.19 ± 0.15 b 
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Table 22 Pearson correlation coefficients of ROS levels and membrane oxidative damage in exocarp and of mango fruits cv. Nam Dok Mai 

No. 4 during storage at 5 °C. 

Trait 
r value of exocarp* 

O2
− H2O2 OH LOX MDA EL 

O2
- 1      

H2O2 0.879 1     

OH 0.960 0.763 1    

LOX 0.972 0.905 0.903 1   

MDA 0.935 0.932 0.864 0.940 1  

EL 0.901 0.831 0.900 0.872 0.853 1 

Trait 
r value of mesocarp* 

O2
− H2O2 OH LOX MDA EL 

O2
- 1      

H2O2 0.876 1     

OH 0.950 0.924 1    

LOX 0.928 0.941 0.958 1   

MDA 0.837 0.956 0.893 0.961 1  

EL 0.958 0.912 0.955 0.975 0.912 1 

 

* In all case P < 0.01. O2
− = superoxide radical, H2O2 = hydrogen peroxide, OH = hydroxyl radical, LOX = lipoxygenase,  

MDA = malondialdehyde and EL = electrolyte leakage. 
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Table 23 Effects of SA and MJ on superoxide dismutase (SOD) activity in exocarp and mesocarp of mango fruits cv. Nam Dok Mai No. 4 

during storage at 5 °C. Mean ± SE within the same column followed by the same letter do not differ significantly at P = 0.05 using  

Tukey’s Multiple Range Test. 

Treatment 

Storage time (days) 

0 7 14 21 28 35 42 

SOD activity (Unit mg-1 protein; Mean ± SE) in exocarp 

Control 17.88 ± 0.87 a 39.80 ± 1.02 c 60.58 ± 2.89 d 91.56 ± 6.47 d 53.57 ± 1.73 e 40.48 ± 0.45 d 23.79 ± 0.43 d 

SA 0.1 mM 17.88 ± 0.87 a 49.80 ± 1.73 b 91.56 ± 2.89 c 120.57 ± 2.13 c 88.19 ± 0.58 c 50.95 ± 1.42 c 39.31 ± 1.48 c 

SA 1 mM 17.88 ± 0.87 a 77.46 ± 1.51 a 135.26 ± 2.89 a 177.64 ± 3.45 a 134.47 ± 2.31 a 76.02 ± 2.17 a 65.74 ± 1.99 a 

MJ 0.1 mM 17.88 ± 0.87 a 71.39 ± 0.79 a 118.29 ± 5.77 b 156.50 ± 4.32 b 106.08 ± 0.58 b 61.23 ± 0.60 b 45.81 ± 1.13 b 

MJ 1 mM 17.88 ± 0.87 a 41.02 ± 1.76 c 69.38 ± 1.73 d 103.55 ± 3.59 d 59.90 ± 0.58 d 40.78 ± 0.65 d 27.09 ± 0.10 d 

SOD activity (Unit mg-1 protein; Mean ± SE) in mesocarp 

Control 627.60 ± 22.08 a 644.17 ± 25.15 d 707.82 ± 26.57 d 1005.01 ± 20.63 c 659.28 ± 0.58 e 472.29 ± 40.83 c 429.56 ± 11.45 d 

SA 0.1 mM 627.60 ± 22.08 a 773.26 ± 25.84 c 997.13 ± 0.58 bc 1181.65 ± 9.50 b 778.12 ± 1.15 c 579.13 ± 5.88 bc 510.56 ± 9.59 c 

SA 1 mM 627.60 ± 22.08 a 1204.94 ± 14.19 a 1501.97 ± 35.04 a 1659.34 ± 1.15 a 1059.58 ± 5.77 a 965.01 ± 15.15 a 725.57 ± 22.48 a 

MJ 0.1 mM 627.60 ± 22.08 a 1045.38 ± 16.15 b 1135.57 ± 2.89 b 1207.71 ± 30.44 b 887.36 ± 1.15 b 675.28 ± 49.17 b 576.04 ± 2.35 b 

MJ 1 mM 627.60 ± 22.08 a 698.78 ± 24.13 cd 821.44 ± 5.77 cd 1038.57 ± 18.23 c 700.29 ± 5.77 d 517.38 ± 22.80 c 497.28 ± 4.90 c 
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Table 24 Effects of SA and MJ on catalase (CAT) activity in exocarp and mesocarp of mango fruits cv. Nam Dok Mai No. 4 during storage 

at 5 °C. Mean ± SE within the same column followed by the same letter do not differ significantly at P = 0.05 using  

Tukey’s Multiple Range Test. 

Treatment 

Storage time (days) 

0 7 14 21 28 35 42 

CAT activity (nmol H2O2 decomposed mg-1 protein min-1; Mean ± SE) in exocarp 

Control 85.21 ± 2.90 a 118.75 ± 1.15 c 105.25 ± 2.89 c 96.27 ± 2.87 c 87.01 ± 4.04 c 59.20 ± 3.48 c 42.66 ± 0.85 c 

SA 0.1 mM 85.21 ± 2.90 a 149.56 ± 2.31 b 139.43 ± 2.31 b 131.55 ± 5.77 b 107.25 ± 3.51 b 79.41 ± 3.81 b 56.58 ± 0.55 b 

SA 1 mM 85.21 ± 2.90 a 194.35 ± 5.77 a 183.04 ± 1.73 a 174.58 ± 2.31 a 135.48 ± 5.00 a 100.00 ± 5.09 a 89.49 ± 2.13 a 

MJ 0.1 mM 85.21 ± 2.90 a 162.35 ± 2.62 b 151.63 ± 2.89 b 145.80 ± 2.89 b 116.64 ± 2.31 b 83.13 ± 2.99 b 61.88 ± 1.04 b 

MJ 1 mM 85.21 ± 2.90 a 121.72 ± 1.24 c 113.25 ± 5.77 c 101.43 ± 3.91 c 93.57 ± 1.73 b 63.67 ± 1.93 c 46.98 ± 0.93 c 

CAT activity (nmol H2O2 decomposed mg-1 protein min-1; Mean ± SE) in mesocarp 

Control 188.02 ± 18.71 a 367.02 ± 3.51 d 328.49 ± 5.64 d 194.38 ± 5.94 d 114.89 ± 3.69 d 71.30 ± 4.35 e 54.30 ± 4.02 d 

SA 0.1 mM 188.02 ± 18.71 a 449.32 ± 5.77 c 436.05 ± 2.31 c 227.41 ± 1.15 c 148.72 ± 3.92 c 124.03 ± 1.25 c 78.43 ± 1.06 c 

SA 1 mM 188.02 ± 18.71 a 588.16 ± 4.52 a 529.44 ± 5.89 a 377.19 ± 4.10 a 231.75 ± 5.56 a 159.19 ± 4.30 a 107.15 ± 2.74 a 

MJ 0.1 mM 188.02 ± 18.71 a 500.49 ± 5.83 b 486.52 ± 5.60 b 309.68 ± 5.53 b 197.31 ± 3.23 b 135.78 ± 2.75 b 88.71 ± 2.79 b 

MJ 1 mM 188.02 ± 18.71 a 370.55 ± 5.24 d 349.55 ± 5.92 d 206.38 ± 3.51 d 146.81 ± 9.75 c 112.60 ± 1.65 d 55.80 ± 0.58 d 
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Table 25 Effects of SA and MJ on ascorbate peroxidase (APX) activity in exocarp and mesocarp of mango fruits cv. Nam Dok Mai No. 4 

during storage at 5 °C. Mean ± SE within the same column followed by the same letter do not differ significantly at P = 0.05 using  

Tukey’s Multiple Range Test. 

Treatment 

Storage time (days) 

0 7 14 21 28 35 42 

APX activity (nmol AsA decomposed mg-1 protein min-1; Mean ± SE) in exocarp 

Control 31.09 ± 0.13 a 39.38 ± 1.60 d 50.37 ± 2.39 d 67.24 ± 2.22 d 86.64 ± 2.02 d 59.16 ± 0.83 e 43.07 ± 0.51 d 

SA 0.1 mM 31.09 ± 0.13 a 57.09 ± 2.34 b 68.13 ± 1.15 b 119.73 ± 0.16 b 140.06 ± 5.40 b 85.73 ± 0.74 c 61.54 ± 4.38 b 

SA 1 mM 31.09 ± 0.13 a 87.36 ± 3.19 a 112.84 ± 1.66 a 153.38 ± 4.35 a 162.42 ± 2.50 a 142.11 ± 3.28 a 91.69 ± 0.87 a 

MJ 0.1 mM 31.09 ± 0.13 a 55.73 ± 1.27 b 73.76 ± 0.77 b 121.23 ± 3.74 b 147.07 ± 2.85 b 99.53 ± 4.63 b 62.04 ± 1.86 b 

MJ 1 mM 31.09 ± 0.13 a 45.87 ± 0.45 c 58.77 ± 1.94 c 100.45 ± 0.58 c 105.59 ± 1.96 c 70.58 ± 0.20 d 54.62 ± 0.75 c  

APX activity (nmol AsA decomposed mg-1 protein min-1; Mean ± SE) in mesocarp 

Control 186.34 ± 4.33 a 214.20 ± 3.17 d 325.68 ± 6.97 c 601.26 ± 2.93 d 827.59 ± 7.49 d 287.57 ± 6.21 c 172.24 ± 7.93 d 

SA 0.1 mM 186.34 ± 4.33 a 290.25 ± 13.26 c 536.63 ± 7.08 b 844.90 ± 8.59 b 962.20 ± 10.52 c 501.16 ± 16.55 b 314.25 ± 9.58 b 

SA 1 mM 186.34 ± 4.33 a 457.73 ± 2.60 a 694.43 ± 2.43 a 1015.95 ± 14.53 a 1251.73 ± 7.73 a 589.46 ± 18.71 a 399.54 ± 9.31 a 

MJ 0.1 mM 186.34 ± 4.33 a 366.21 ± 1.99 b 574.46 ± 5.75 b 856.80 ± 0.46 b 1083.93 ± 4.39 b 517.56 ± 13.56 b 317.24 ± 11.60 b 

MJ 1 mM 186.34 ± 4.33 a 285.60 ± 8.21 c 333.89 ± 15.33 c 716.10 ± 6.06 c 928.68 ± 5.81 c 289.50 ± 1.88 c 276.48 ± 5.54 c 
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Table 26 Effects of SA on relative expression levels of SOD, CAT and APX genes compared with actin expression in exocarp of mango 

fruits cv. Nam Dok Mai No. 4 during storage at 5 °C. Mean ± SE within the same column followed by the same letter do not differ 

significantly at P = 0.05 using Tukey’s Multiple Range Test. 

Treatment 

Storage time (days) 

0 7 14 21 28 35 42 

Relative expression levels of SOD gene (Mean ± SE) 

Control 1.26 ± 0.03 a 1.33 ± 0.03 a 1.77 ± 0.08 a 1.90 ± 0.04 a 1.63 ± 0.06 a 1.42 ± 0.11 a 1.09 ± 0.09 a 

SA 1 mM 1.26 ± 0.03 a 1.96 ± 0.08 b 2.52 ± 0.16 b 2.59 ± 0.12 b 2.20 ± 0.13 b 2.45 ± 0.03 b 2.16 ± 0.03 b 

Relative expression levels of CAT gene (Mean ± SE) 

Control 2.23 ± 0.05 a 2.50 ± 0.09 a 2.07 ± 0.08 a 1.09 ± 0.02 a 1.21 ± 0.04 a 1.30 ± 0.10 a 1.36 ± 0.08 a 

SA 1 mM 2.23 ± 0.05 a 3.01 ± 0.11 b 2.56 ± 0.02 b 2.10 ± 0.10 b 1.53 ± 0.07 b 1.94 ± 0.12 b 1.75 ± 0.01 b 

Relative expression levels of APX gene (Mean ± SE) 

Control 1.80 ± 0.09 a 1.84 ± 0.10 a 2.20 ± 0.07 a 2.37 ± 0.02 a 2.84 ± 0.03 a 1.91 ± 0.06 a 1.39 ± 0.04 a 

SA 1 mM 1.80 ± 0.09 a 2.22 ± 0.06 b 2.77 ± 0.06 b 2.72 ± 0.11 b 3.15 ± 0.05 b 3.01 ± 0.06 b 2.35 ± 0.07 b 
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Table 27 Effects of SA and MJ on total phenolic content in exocarp and mesocarp of mango fruits cv. Nam Dok Mai No. 4 during storage 

at 5 °C. Mean ± SE within the same column followed by the same letter do not differ significantly at P = 0.05 using  

Tukey’s Multiple Range Test. 

Treatment 

Storage time (days) 

0 7 14 21 28 35 42 

Total phenolic content (mg GA g-1 FW; Mean ± SE) in exocarp 

Control 22.48 ± 0.24 a 24.06 ± 0.30 c 27.27 ± 0.11 d 29.71 ± 0.35 d 24.78 ± 0.49 e 23.50 ± 0.23 d 19.87 ± 0.79 d 

SA 0.1 mM 22.48 ± 0.24 a 26.32 ± 0.34 b 29.50 ± 0.48 c 33.90 ± 0.30 bc 29.96 ± 0.19 c 27.42 ± 0.19 c 23.76 ± 0.70 bc 

SA 1 mM 22.48 ± 0.24 a 29.90 ± 0.38 a 37.31 ± 0.15 a 39.63 ± 0.62 a 36.80 ± 0.23 a 34.65 ± 0.75 a 30.20 ± 0.60 a 

MJ 0.1 mM 22.48 ± 0.24 a 29.05 ± 0.18 a 31.52 ± 0.47 b 35.78 ± 0.69 b 31.76 ± 0.09 b 29.69 ± 0.20 b 25.99 ± 0.29 b 

MJ 1 mM 22.48 ± 0.24 a 25.89 ± 0.28 b 28.95 ± 0.12 c 31.72 ± 0.51 cd 27.25 ± 0.10 d 24.03 ± 0.66 d 21.39 ± 0.25 cd 

Total phenolic content (mg GA g-1 FW; Mean ± SE) in mesocarp 

Control 0.69 ± 0.01 a 0.72 ± 0.01 b 0.76 ± 0.01 d 0.86 ± 0.01 c 0.72 ± 0.01 d 0.70 ± 0.00 d 0.68 ± 0.02 c 

SA 0.1 mM 0.69 ± 0.01 a 0.75 ± 0.02 b 0.92 ± 0.02 c 1.03 ± 0.03 b 0.89 ± 0.02 c 0.76 ± 0.01 c 0.74 ± 0.02 bc 

SA 1 mM 0.69 ± 0.01 a 0.85 ± 0.02 a 1.26 ± 0.03 a 1.30 ± 0.02 a 1.19 ± 0.01 a 1.02 ± 0.01 a 0.94 ± 0.02 a 

MJ 0.1 mM 0.69 ± 0.01 a 0.80 ± 0.01 ab 1.01 ± 0.01 b 1.08 ± 0.02 b 0.96 ± 0.01 b 0.83 ± 0.02 b 0.80 ± 0.01 b 

MJ 1 mM 0.69 ± 0.01 a 0.73 ± 0.01 b 0.82 ± 0.01 d 0.88 ± 0.02 c 0.75 ± 0.02 d 0.72 ± 0.02 cd 0.69 ± 0.02 c 
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Table 28 Effects of SA and MJ on ascorbic acid content in exocarp and mesocarp of mango fruits cv. Nam Dok Mai No. 4 during storage at 

5 °C. Mean ± SE within the same column followed by the same letter do not differ significantly at P = 0.05 using  

Tukey’s Multiple Range Test. 

Treatment 

Storage time (days) 

0 7 14 21 28 35 42 

Ascorbic acid content (mg AsA g-1 FW; Mean ± SE) in exocarp 

Control 48.55 ± 0.27 a 26.45 ± 0.59 c 24.90 ± 0.26 d 23.53 ± 0.26 d 22.79 ± 0.74 c 21.66 ± 0.26 d 14.08 ± 0.17 d 

SA 0.1 mM 48.55 ± 0.27 a 37.04 ± 0.00 a 30.02 ± 0.34 c 30.39 ± 0.17 b 26.33 ± 0.61 b 23.26 ± 0.35 c 17.13 ± 0.20 c 

SA 1 mM 48.55 ± 0.27 a 40.02 ± 1.09 a 37.82 ± 0.51 a 35.47 ± 0.19 a 32.28 ± 0.52 a 28.76 ± 0.51 a 24.61 ± 0.10 a 

MJ 0.1 mM 48.55 ± 0.27 a 38.82 ± 0.64 a 35.47 ± 0.39 b 34.12 ± 0.52 a 29.92 ± 0.71 a 25.44 ± 0.19 b 20.31 ± 0.39 b 

MJ 1 mM 48.55 ± 0.27 a 29.46 ± 0.34 b 28.29 ± 0.52 c 25.63 ± 0.29 c 23.63 ± 0.17 bc 20.12 ± 0.29 d 14.86 ± 0.26 d 

Ascorbic acid content (mg AsA g-1 FW; Mean ± SE) in mesocarp 

Control 25.00 ± 0.16 a 18.63 ± 0.68 c 16.51 ± 0.42 c 16.09 ± 0.17 c 14.96 ± 0.30 c 14.54 ± 0.68 b 11.41 ± 0.50 d 

SA 0.1 mM 25.00 ± 0.16 a 22.38 ± 0.64 b 19.16 ± 0.10 b 19.21 ± 0.63 b 18.11 ± 0.26 b 16.83 ± 0.52 ab 15.38 ± 0.19 b 

SA 1 mM 25.00 ± 0.16 a 24.95 ± 0.35 a 22.16 ± 0.34 a 21.12 ± 0.26 a 20.47 ± 0.10 a 18.92 ± 0.51 a 18.07 ± 0.34 a 

MJ 0.1 mM 25.00 ± 0.16 a 22.16 ± 0.34 b 21.37 ± 0.10 a 20.56 ± 0.19 ab 18.67 ± 0.29 b 17.28 ± 0.44 a 15.75 ± 0.26 b 

MJ 1 mM 25.00 ± 0.16 a 19.40 ± 0.42 c 18.80 ± 0.34 b 17.35 ± 0.49 c 15.70 ± 0.54 c 14.83 ± 0.34 b 13.25 ± 0.54 c 
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Table 29 Effects of SA and MJ on total glutathione content in exocarp and mesocarp of mango fruits cv. Nam Dok Mai No. 4 during 

storage at 5 °C. Mean ± SE within the same column followed by the same letter do not differ significantly at P = 0.05 using  

Tukey’s Multiple Range Test. 

Treatment 

Storage time (days) 

0 7 14 21 28 35 42 

Total glutathione content (µg GSH g-1 FW; Mean ± SE) in exocarp 

Control 27.62 ± 0.30 a 23.05 ± 0.41 b 19.07 ± 0.05 d 15.62 ± 0.24 d 12.11 ± 0.33 c 9.67 ± 0.19 c 8.71 ± 0.14 c 

SA 0.1 mM 27.62 ± 0.30 a 24.11 ± 0.30 ab 21.83 ± 0.24 b 18.27 ± 0.41 bc 16.84 ± 0.47 b 14.45 ± 0.47 b 11.52 ± 0.11 b 

SA 1 mM 27.62 ± 0.30 a 25.66 ± 0.33 a 23.95 ± 0.14 a 21.46 ± 0.38 a 19.87 ± 0.14 a 18.43 ± 0.23 a 15.88 ± 0.41 a 

MJ 0.1 mM 27.62 ± 0.30 a 24.86 ± 0.55 a 21.57 ± 0.43 bc 18.38 ± 0.46 b 15.78 ± 0.33 b 13.33 ± 0.29 b 12.48 ± 0.19 b 

MJ 1 mM 27.62 ± 0.30 a 23.95 ± 0.14 ab 20.40 ± 0.24 c 16.63 ± 0.28 cd 13.65 ± 0.45 c 11.16 ± 0.46 c 9.40 ± 0.18 c 

Total glutathione content (µg GSH g-1 FW; Mean ± SE) in mesocarp 

Control 75.43 ± 0.32 a 65.02 ± 0.75 d 61.35 ± 0.09 d 53.54 ± 0.49 d 46.00 ± 0.65 e 39.04 ± 0.46 c 38.78 ± 0.26 d 

SA 0.1 mM 75.43 ± 0.32 a 70.49 ± 0.23 bc 65.02 ± 0.24 b 61.14 ± 0.29 b 55.99 ± 0.65 b 45.26 ± 0.33 b 43.13 ± 0.55 b 

SA 1 mM 75.43 ± 0.32 a 73.73 ± 0.23 a 67.46 ± 0.32 a 65.66 ± 0.24 a 59.81 ± 0.42 a 48.55 ± 0.51 a 45.26 ± 0.48 a 

MJ 0.1 mM 75.43 ± 0.32 a 71.82 ± 0.37 ab 65.71 ± 0.23 b 57.63 ± 0.70 c 53.39 ± 0.46 c 45.89 ± 0.66 b 41.27 ± 0.33 c 

MJ 1 mM 75.43 ± 0.32 a 68.42 ± 0.55 c 63.21 ± 0.45 c 56.10 ± 0.57 c 48.71 ± 0.37 d 40.64 ± 0.46 c 39.41 ± 0.23 d 
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Table 30 Effects of SA and MJ on total antioxidant capacity (TAC) by DPPH radical scavenging activity in exocarp and mesocarp of 

mango fruits cv. Nam Dok Mai No. 4 during storage at 5 °C. Mean ± SE within the same column followed by the same letter do not  

differ significantly at P = 0.05 using Tukey’s Multiple Range Test. 

Treatment 

Storage time (days) 

0 7 14 21 28 35 42 

DPPH radical scavenging activity (µmol Trolox g-1 FW; Mean ± SE) in exocarp 

Control 271.96 ± 2.44 a 290.06 ± 6.31 c 348.07 ± 4.10 d 352.86 ± 0.56 c 302.00 ± 7.69 d 264.16 ± 3.45 d 210.30 ± 6.48 c  

SA 0.1 mM 271.96 ± 2.44 a 296.24 ± 1.35 c 374.11 ± 0.80 c 397.53 ± 7.76 b 337.10 ± 2.86 c 287.07 ± 0.14 c 252.74 ± 2.03 b 

SA 1 mM 271.96 ± 2.44 a 346.94 ± 4.44 a 412.06 ± 2.89 a 462.29 ± 3.57 a 404.95 ± 2.95 a 356.47 ± 1.41 a 296.42 ± 3.38 a 

MJ 0.1 mM 271.96 ± 2.44 a 327.70 ± 1.06 b 397.24 ± 3.46 b 413.30 ± 1.88 b 372.90 ± 2.10 b 316.93 ± 3.65 b 268.78 ± 1.28 b 

MJ 1 mM 271.96 ± 2.44 a 293.07 ± 2.55 c 365.48 ± 1.75 c 367.60 ± 4.06 c 321.89 ± 3.40 cd 270.63 ± 4.30 d 226.45 ± 3.76 c  

DPPH radical scavenging activity (µmol Trolox g-1 FW; Mean ± SE) in mesocarp 

Control 3.51 ± 0.08 a 3.68 ± 0.00 b 3.92 ± 0.12 d 5.00 ± 0.02 d 4.44 ± 0.15 c 3.18 ± 0.06 d 2.44 ± 0.12 c 

SA 0.1 mM 3.51 ± 0.08 a 4.01 ± 0.08 b 5.53 ± 0.15 b 6.13 ± 0.02 bc 5.61 ± 0.05 b 4.08 ± 0.06 c 3.72 ± 0.06 b 

SA 1 mM 3.51 ± 0.08 a 5.08 ± 0.08 a 6.55 ± 0.22 a 7.23 ± 0.28 a 6.88 ± 0.03 a 6.63 ± 0.25 a 5.76 ± 0.15 a 

MJ 0.1 mM 3.51 ± 0.08 a 4.83 ± 0.04 a 5.72 ± 0.12 b 6.34 ± 0.07 b 5.74 ± 0.24 b 5.28 ± 0.15 b 3.81 ± 0.21 b 

MJ 1 mM 3.51 ± 0.08 a 3.88 ± 0.16 b 4.70 ± 0.02 c 5.51 ± 0.20 cd 4.57 ± 0.14 c 3.74 ± 0.15 cd 2.69 ± 0.02 c 
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Table 31 Effects of SA and MJ on total antioxidant capacity (TAC) by ABTS radical scavenging activity in exocarp and mesocarp of 

mango fruits cv. Nam Dok Mai No. 4 during storage at 5 °C. Mean ± SE within the same column followed by the same letter do not  

differ significantly at P = 0.05 using Tukey’s Multiple Range Test. 

Treatment 

Storage time (days) 

0 7 14 21 28 35 42 

ABTS radical scavenging activity (µmol Trolox g-1 FW; Mean ± SE) in exocarp 

Control 297.25 ± 0.92 a 344.41 ± 8.97 c 363.64 ± 2.92 c 380.04 ± 2.45 c 359.23 ± 0.47 d 299.09 ± 5.33 c 238.00 ± 10.74 d 

SA 0.1 mM 297.25 ± 0.92 a 381.95 ± 5.78 b 419.39 ± 3.73 b 480.93 ± 3.15 b 395.25 ± 5.93 c 365.82 ± 5.35 b 276.96 ± 1.65 bc 

SA 1 mM 297.25 ± 0.92 a 411.84 ± 1.25 a 462.43 ± 4.11 a 585.50 ± 2.63 a 452.49 ± 6.99 a 421.78 ± 9.07 a 375.95 ± 11.05 a 

MJ 0.1 mM 297.25 ± 0.92 a 389.10 ± 5.03 ab 430.52 ± 4.03 b 491.96 ± 6.59 b 421.92 ± 1.25 b 372.88 ± 5.84 b 292.16 ± 1.26 b 

MJ 1 mM 297.25 ± 0.92 a 346.99 ± 0.00 c 379.57 ± 5.93 c 386.30 ± 5.84 c 387.69 ± 4.94 cd 299.19 ± 0.80 c 252.02 ± 10.41 cd 

ABTS radical scavenging activity (µmol Trolox g-1 FW; Mean ± SE) in mesocarp 

Control 4.36 ± 0.06 a 4.46 ± 0.09 b 5.73 ± 0.04 d 6.39 ± 0.22 d 5.37 ± 0.21 c 4.12 ± 0.23 d 3.53 ± 0.30 c 

SA 0.1 mM 4.36 ± 0.06 a 4.96 ± 0.05 b 6.96 ± 0.04 b 7.73 ± 0.32 bc 6.68 ± 0.01 b 5.34 ± 0.19 c 4.83 ± 0.12 b 

SA 1 mM 4.36 ± 0.06 a 6.40 ± 0.25 a 8.08 ± 0.03 a 9.20 ± 0.11 a 8.48 ± 0.39 a 8.25 ± 0.36 a 6.78 ± 0.06 a 

MJ 0.1 mM 4.36 ± 0.06 a 5.85 ± 0.04 a 7.09 ± 0.06 b 8.60 ± 0.36 ab 7.04 ± 0.36 b 6.72 ± 0.05 b 5.06 ± 0.23 b 

MJ 1 mM 4.36 ± 0.06 a 4.47 ± 0.10 b 6.42 ± 0.18 c 6.85 ± 0.05 cd 5.38 ± 0.23 c 4.74 ± 0.10 cd 3.60 ± 0.12 c 
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