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APPENDIX A

Data Tables of Chapter 3

Table Al Changes in Bl of longan fruit pericarp during the storage period

Treatments Days of storage at 5°Ct
5 10 15 20 25

Control 1.5+0.1a 2.3+0.2a 25+0.2a 3.1+0.3a 4.2 +0.3a
2% MW 14+0.2a 2.1+0.1a 23+02a 27+04ab 3.9+10.5a
4% MW 13+04a 15+0.1ab 1.8%0.2ab 23+0.2ab 3.1+0.4ab
6% MW 1.0+02a 13+0.02b 14+£0.2b 1.8+0.1b 2.6+0.3b
8% MW 12+04a 15+02ab 18+0.2ab 25+0.3ab 3.3+0.2ab
10% MW 14+03a 16+01ab 22+01a 28+05ab 3.7x0.4ab

Table A2 Changes in L* values of longan fruit pericarp during the storage period

Treatments Days of storage at 5°C?
5 10 15 20 25

Control 492+13b 459%x05c 451+17c 444+07d 41.6+15c
2% MW 51.2+0.6ab 495+08b 504+08ab 49.8+05b 48.9+1.3ab
4% MW 53.2+1.0a 51.4+09ab 50.7+0.9ab 50.9+0.7ab 49.3+0.9ab
6% MW 52.7+10a 525x04a 526+06a 525x09a 51.2+0.5a
8% MW 504+1.2ab 495+09 49.9+0.6ab 50.1+0.9ab 48.8+0.6ab
10% MW 48.7+0.7b 49.0+1.1b 476+12bc 47.2+09c 46.1+£0.8b

Means within a column with the same letter are not significantly different (P<0.05)

level by least significant difference comparison. Data are mean value = SE.
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Table A3 Changes in b* values of longan fruit pericarp during the storage period

Treatments Days of storage at 5°Ct?
5 10 15 20 25

Control 249+08ab 221+09d 233+04b 215+£0.7c 20.4x0.8b
2% MW 254 +0.8ab 23.6+0.6cd 253+0.8b 23.1+04bc 21.2+0.9b
4% MW 265+0.7a 26.3+0.7ab 249+09p 243+09ab 20.9+0.6b
6% MW 26.6+0.7a 272+08a 28.1+08a 26.3+0.8a 23.7+0.6a
8% MW 26.3+0.7a 244+0.7bc 246+05b 246+05ab 22.6+0.7ab
10% MW  23.9+09 248+0.7bc 24.1+08b 22.6+1.1bc 21.4%0.7b

Table A4 Changes in pericarp pH of longan fruit during the storage period

Treatments Days of storage at 5°Ct!
5 10 15 20 25

Control 53+0.1a 55+0.3a 57+0.3a 59+0.2a 59+0.1a
2% MW 5.1+0.3a 54+04a 51+02ab 51+0.2b 53+0.2b
4% MW 49+0.3a 50+02a 50+0.1ab 51+0.3b 53+0.1b
6% MW 4.7 £0.6a 48+0.2a 48+0.1b 49+0.1b 50£0.2b
8% MW 4.8 +0.4a 4.8 +0.4a 4.8+0.3b 51+0.2b 52+0.1b
10% MW 4.9 £ 0.5a 4.9 £ 0.6a 49+0.2b 51+0.2b 53+0.1b

'"Means within a column with the same letter are not significantly different (P<0.05)

level by least significant difference comparison. Data are mean value + SE.
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Table A5 Changes in weight loss (%) of longan fruit during the storage period

Treatments Days of storage at 5°Ct?
5 10 15 20 25

Control 3.8+0.4a 4.7+0.4a 5.8 +0.5a 6.9 + 0.5a 9.8+ 0.4a
2% MW 19+06bc 3.8+0.3a 4.6+0.3b 6.1+0.3a 8.9+ 0.5a
4% MW 1.7+02bc 1.8+0.3b 2.3+0.2c 45+0.3b 7.1+0.3b
6% MW 1.0+ 0.3c 1.2+0.2b 2.1+£0.2c 29+0.2c 4.6 £0.3c
8% MW 2.5+0.3b 3.6+£0.3a 43+0.2b 57+0.4a 7.3+£0.2b
10% MW  2.0+03bc 39+04a 48+05ab 6.7+0.3a 7.7+0.5b

Table A6 Changes in fruit decay of longan fruit during the storage period

Treatments Days of storage at 5°C?
5 10 15 20 25

Control 0 45+0.7a 7.6+0.7a 256+14a 453zx17a
2% MW 0 2.5+ 0.6b 6.7+06a 21.7+10b 43x1.2b
4% MW 0 0 0 0 15+0.9c
6% MW 0 0 0 0 9.4+0.3d
8% MW 0 0 0 0 13.2+0.9c
10% MW 0 0 0 7.3+07c 145+%1.1c

IMeans within a column with the same letter are not significantly different (P<0.05)

level by least significant difference comparison. Data are mean value + SE.
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Table A7 Changes in respiration rate (mg CO2/kg/hour) of longan fruit during the

storage period

Treatments Days of storage at 5°Ct
5 10 15 20 25

Control 6.4 + 0.5a 4.7+0.3a 4.5+ 0.6a 5.1+0.4a 7.6 +£0.9a
2% MW 3.7+£0.1b 2.8+0.2b 2.6+0.4b 3.4+0.1b 4.7+0.3b
4% MW 32+03bc 29%01b 25+0.2bc 1.7+0.2c 2.7+ 0.4c
6% MW 26+£01cd 20+02c 15+0.2cd 1.2+0.3c 2.0+ 0.2c
8% MW 2.2+0.2d 1.7+01c 15+02cd 14+0.2c 2.3+0.1c
10% MW 1.9+0.1d 1.6 +£0.1c 1.3+0.2c 1.8+0.2c 2.7+0.3c

Table A8 Changes in TSS contents (%) of longan fruit during the storage period

Treatments Days of storage at 5°Ct?
5 10 15 20 25

Control 224+0.7a 236+.3a 23.1+05a 23.6x04a 249+0.6a
2% MW 182+10b 21.1+0.7ab 21.7+05ab 23.7+0.6a 23.3%1.0ab
4% MW  193+14ab 19.7+15b 209+07b 204+0.6b 22.7+0.5bc
6% MW  193+1.1ab 199+14b 198+09 206+0.8b 20.8+0.8c
8% MW 204 +11ab 221+0.9ab 21.8+0.7ab 23.3+0.6a 23.2+0.5ab
10% MW  19.7+0.3ab 216+1.1ab 21.9+0.7ab 22.1+0.7ab 23.0+0.5ab

'Means within a column with the same letter are not significantly different (P<0.05)

level by least significant difference comparison. Data are mean value + SE.
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APPENDIX B

Data Tables of Chapter 4

Table B1 Changes in Bl of longan fruit pericarp during the storage period

Treatments Days of storage at 5°Ct

5 10 15 20 25 30
To 15%0.1a 2.2+0.1a 2.6 £0.3a 32+02a 43+0.2a 49+0.1a
T 1.0£0.0b 1.3+0.1b 1.5+0.2b 16+£01b 21+£01b 25%0.1b
T, 10£0.0b 1.1+0.1b 1.3+0.1b 14+0.1b 1.7%£01c 21zx0.1c

Table B2 Changes in L* values of longan fruit pericarp during the storage period

Treatments Days of storage at 5°C?

5 10 15 20 25 30
To 506%1.1b 48.1+£1.1b 48.1 +0.8¢c 46.4+£08b 43.7+0.7c 43.2x0.7b
T, 593+15a 595+1.7a 57.3+14b 589+14a 556+08b 54.4+13a
T, 60.7+1.6a 61.4+12a 62.6 £ 0.8a 60.0+14a 59.6+0.8a 574+14a

IMeans within a column with the same letter are not significantly different at 95%

(P<0.05) level by least significant difference comparison. Data are mean value + SE.
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Table B3 Changes in b* values of longan fruit pericarp during the storage period

Treatments Days of storage at 5°Ct

5 10 15 20 25 30

To 29.6+1.3b 26.0+1.3b 26.7+1.7b 252+12b 20.2+1.0c 18.9+0.6¢c
T; 33.0+1.4b 36.0 +1.9a 35.2+1.6a 355+12a 328%11b 288+1.1b

T, 37.6%0.9a 37.3+0.9a 36.4+0.9a 35.7+09a 38.0*1.0a 34.6*1.1a

Table B4 Changes in pericarp pH of longan fruit during the storage period

Treatments Days of storage at 5°C?

5 10 15 20 25 30
To 52+0.03a 53*+003a 55+003a 57+01la 57+0l1la 58=+0.la

Ti 32+003b 33+003b 34+003b 35+01b 3.7+x01b 4.0%0.1b

T, 31+006b 32+003b 32+0.03 33003 34x01c 3.6=%0.1c

Table B5 Changes in PPO activity (unit/mg protein) of longan fruit pericarp during the

storage period

Treatments Days of storage at 5°C?
5 10 15 20 25
To 2.9+0.3a 3.1+0.1a 3.3+0.2a 3.5+0.3a 45+0.2a
T1 1.6+0.2b 1.8+£0.1b 2.0£0.1b 2.3%.2b 2.8+0.3b
T2 1.5+0.2b 1.6+£0.2b 1.9+£0.2b 2.0£0.3b 2.2+0.2c

IMeans within a column with the same letter are not significantly different at 95%

(P<0.05) level by least significant difference comparison. Data are mean value + SE.
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Table B6 Changes in weight loss (%) of longan fruit during the storage period

Treatments Days of storage at 5°Ct?

5 10 15 20 25 30
To 33x04a 53%0.5a 57+03a 6.3+04a 92+08a 13.0x04a
T 10£01b 12£0.1b 22+02b 29%£02b 47x01b 7.8%0.3b
T, 10£01b 12£0.1b 22+01b 29%£01b 44x02b 7.6+0.4b

Table B7 Changes in fruit decay (%) of longan fruit during the storage period

Treatments Days of storage at 5°C*

5 10 15 20 25 30
To 0.0+x00 33+x07a 7.0+0.3a 235+23a 504+£33a 91.0+4.8a
T, 0.0+x00 0.0+x00b 0.0+0.0b 0.0+ 0.0b 6.3£09 17.8+1.6b
T, 0.0+x00 0.0x00b 0.0+0.0b 0.0+0.0b 26+05b 6.6+0.8c

Table B8 Changes in TSS contents (%) of longan fruit during the storage period

Treatments Days of storage at 5°Ct?

5 10 15 20 25 30
To 19.1+1.0a 20.5+0.6a 21.0x0.7a 230+04a 23.1+0.5a 23.5x0.4a
Ty 201+05a 20.3+0.6a 20.7+0.3a 21.3+0.7a 209%0.9ab 20.9+0.4ab
T, 202+09a 20.6+0.7a 202+0.2a 21.0+0.9a 205%0.8b 21.3+1.0b

IMeans within a column with the same letter are not significantly different at 95%

(P<0.05) level by least significant difference comparison. Data are mean value = SE.
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APPENDIX C

Data Tables of Chapter 5

Table C1 Changes in Bl of longan fruit pericarp during the storage period

Treatments Days of storage at 5°Ct
5 10 15 20 25
SHo 1.5+0.1a 2.2+0.1a 2.6+£0.3a 32+02b 43+0.2ab
SH: 1.3+£0.1b 2.3+0.1a 3.1+0.2a 4.5+ 0.4a 49+0.1a
SH> 12+0.1bc 1.7£0.1b 1.9+01b 26+0.3bc 3.8+0.4bc
SH3 11+ 0.1c 1.5+ 0.1b 1.7+ 0.2b 1.9+0.1c 2.9+0.2c

Table C2 Changes in L* values of longan fruit pericarp during the storage period

Treatments Days of storage at 5°Ct
5 10 15 20 25
SHo 486+1.1a 481+1.1b 481+08b 46.4+08b 43.7+0.7ab
SH: 485+12a 50.1+1.0ab 476+08b 430+13c 425+1.4b
SH> 521+16a 528+10a 506+06a 488+03b 46.7+1.2a
SH3 50.7+1.0a 519+0.7a 524+04a 516+09a 46.9+0.9a

'Means within a column with the same letter are not significantly different (P<0.05)

level by least significant difference comparison. Data are mean value = SE.
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Table C3 Changes in b* values of longan fruit pericarp during the storage period

Treatments Days of storage at 5°Ct?
5 10 15 20 25
SHo 296+13a 260+13b 26.7+17ab 252+1.2bc 20.2+1.0b
SH1 27.3+06a 28.7x09a 257+1.1b 226+05c 223x1.0b
SH> 289+13a 294+08a 29.1+09a 27.7+x05ab 255+0.5a
SH3 305+0.6a 30.7+06a 298+03a 305%+14a 27.2+1.3a

Table C4 Changes in pericarp pH of longan fruit during the storage period

Treatments Days of storage at 5°C?
5 10 15 20 25
SHo 52+0.03a 53+0.03 55%0.03a 5.7+0.1a 5.7x0.1a
SH: 5.1+0.1a 5.3%0.1a 54+0.1a 55+0.1b 5.5+ 0.1ab
SH> 51+0.1a 52 %0.1a 52+0.1b 5.2+ 0.1bc 55+0.1b
SH3 49+0.1b 50x0.1b 5.1+0.1b 5.1+0.1c 5.3%0.1b

Table C5 Changes in weight loss (%) of longan fruit during the storage period

Treatments Days of storage at 5°Ct?
5 10 15 20 25
SHo 3.3+0.4a 53+ 0.5a 5.7+0.3a 6.3+ 0.4a 9.2+0.8a
SH; 0.6+£0.2b 09+0.1b 2.3+0.4b 3.1+£0.1b 4.4 +0.2b
SH> 0.7+£0.1b 1.2+0.2b 2.3+£0.2b 3.1+£0.2b 4.0+ 0.6b
SH3 0.7+£0.2b 1.4+0.3b 2.2+0.2b 3.0+ 0.4b 3.8+0.5b

IMeans within a column with the same letter are not significantly different (P<0.05)

level by least significant difference comparison. Data are mean value + SE.
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Table C6 Changes in total microorganisms of longan fruit pericarp surface during the

storage period

Treatments Days of storage at 5°Ct
5 10 15 20 25
SHo 2.1+£0.2a 4.4 +0.3a 58+ 0.4a 7.1+06a 169+1.7a
SH1 0.7£0.1b 1.2+0.1b 25+0.3b 4.3+0.4b 59+ 0.6b
SH; 0.3+0.1c 0.3+0.1c 0.7+0.1c 19+0.1c 35%0.5bc
SH3 0.1+0.1c 0.2+0.1c 0.4+0.1c 1.0+ 0.4c 2.2+ 0.3c

Table C7 Changes in fruit decay (%) of longan fruit during the storage period

Treatments Days of storage at 5°Ct

5 10 15 20 25 30
SHo 00 33+0.7a 7.0x0.3a 235+23a 504+33a 91.0+4.8a
SHi 00 00x00b 14%0.2b 7.4 £ 0.6b 13.4+08b 47.1+0.3b
SH, 00 00x00b 0.0+0.0c 0.0+ 0.0c 59+0.3c 19.7+1.3c
SH: 00 0.0x00b 0.0£0.0c 0.0+ 0.0c 0.0+ 0.0d 5.6 +0.5d

'"Means within a column with the same letter are not significantly different (P<0.05)

level by least significant difference comparison. Data are mean value + SE.
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Table C8 Changes in TSS contents (%) of longan fruit during the storage period

Treatments Days of storage at 5°Ct?
5 10 15 20 25
SHo 19.1+10a 205+06a 21.0+0.7a 23.0+x04a 23.1+0.5a
SH1 198+08a 21.1+03a 205+05a 21.3+05ab 20.9+0.5b
SH; 199+08a 17.1+37a 203+09a 205+0.7b 20.9%0.7b
SH3 192+10a 204+09a 204+08a 20.1+06b 20.5+0.5b

Table C9 Changes in eating quality scores of longan fruit during the storage period

Treatments Days of storage at 5°C?
5 10 15 20 25
SHo 7.2+0.1b 6.2+0.1c 5.1+£0.3c 4.2+0.2c 3.3x£0.1c
SH: 7.2%0.1b 6.4+£0.2c 5.1+£0.2c 3.9+0.2c 3.6£0.2c
SH2 7.6+0.1b 6.9+0.2b 6.2+ 0.1b 54+0.2b 4.4 +0.1b
SH3 8.5%0.1a 7.8+0.1a 7.2+0.1a 6.6 £0.1a 52 %0.1a

'Means within a column with the same letter are not significantly different (P<0.05)

level by least significant difference comparison. Data are mean value + SE.
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APPENDIX D

Data Tables of Chapter 6

Table D1 Changes in Bl of longan fruit pericarp during the storage period

Treatments Days of storage at 5°Ct

5 10 15 20 25 30
Ho 14z%0.1a 2.2+0.1a 2.9+0.2a 40+0.2a 50+£0.0a 5.0£0.0a
H: 1.0£0.0b 1.2+0.1b 1.3+0.1b 1.7+£01b 20£01b 29£0.1b
H> 1.0£0.0b 1.2+0.1b 1.2+0.1b 15+01b 18%0.1c 25%0.2b

Table D2 Changes in L* values of longan fruit pericarp during the storage period

Treatments Days of storage at 5°C?

5 10 15 20 25 30
Ho 50.6+1.1b 48.4+1.0b 46.0+1.3b 473+22b 48.0+21c 46.7+1.3c
H; 63.7+£0.8a 63.1+£0.9a 61.5+0.8a 56.8+1.4a 548+10b 51.8+0.6b
H, 64.8%0.9a 64.4 £ 0.7a 63.3x0.7a 59.6+11a 59.6+05a 56.8+0.6a

IMeans within a column with the same letter are not significantly different at 95%

(P<0.05) level by least significant difference comparison. Data are mean value + SE.
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Table D3 Changes in b* values of longan fruit pericarp during the storage period

Treatments Days of storage at 5°Ct

5 10 15 20 25 30
Ho 28.4+0.6b 25.6 +0.9b 249+08b 243+£09 245+08b 23.3%0.8b
H; 33.3x0.9a 32.3+0.7a 30.3+0.8a 30.0x05a 26.7+0.7ab 25.6+0.9a
H, 33.5x0.9a 32.9 +0.6a 31.0+£08a 30.7+x08a 285+10a 26.2+0.5a

Table D4 Changes in PPO activity (unit/mg protein) of longan fruit pericarp during the

storage period

Treatments Days of storage at 5°C?
5 10 15 20 25
Ho 2.7+0.24a 3.1+0.07a 3.2+0.1a 3.6x£0.07a 4.4+0.13a
Hi 1.7+£0.15b 1.8+£0.09% 19+£007b 21£0.09 28£0.11b
H> 1.6+£0.12b 1.7+£0.1b 1.8+£0.1b 1.8+£0.03b 21+0.15c

Table D5 Changes in fruit decay (%) of longan fruit during the storage period

Treatments Days of storage at 5°C?

5 10 15 20 25 30
Ho 00+00 28%04a 6.6+1.4a 205+1.7a 589+28a 98.8+%1.2a
H: 0.0+£00 0.0+£0.0b 0.0+0.0b 0.0 £0.0b 00£00b 52+0.4b
H> 0.0+00 0.0+£0.0b 0.0+0.0b 0.0£0.0b 0.0£00b 4.7+05b

IMeans within a column with the same letter are not significantly different at 95%

(P<0.05) level by least significant difference comparison. Data are mean value + SE.
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Table D6 Changes in total microorganism populations (x 10° CFU ml~t) on longan fruit

surface during the storage period

Treatments Days of storage at 5°Ct?
5 10 15 20 25
Ho 20+0.2a 4.0+0.5a 56+0.3a 6.9+05a 14.1+0.8a
H: 0.2+0.1b 0.4+0.1b 06+0.1b 1.3+0.4b 22+0.2b
H. 0.2£0.1b 0.3£0.1b 05%£0.1b 1.2+0.4b 2.1+0.2b

Table D7 Changes in weight loss (%) of longan fruit during the storage period

Treatments Days of storage at 5°C?

5 10 15 20 25 30
Ho 35+01a 53%0.2a 58+0.1a 6.2+02a 94x05a 11.9+£1.0a
Hi 15+£02b 19x£0.1b 28+x03b 47+x02b 6.1£0.1b 8.6 £0.3b
Ho 07x£02c 15£0.2b 24+01b 31+£01c 4.1%02c 6.3+0.2c

IMeans within a column with the same letter are not significantly different at 95%

(P<0.05) level by least significant difference comparison. Data are mean value + SE.
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Table D8 Changes in TSS contents (%) of longan fruit during the storage period

Treatments Days of storage at 5°Ct?

5 10 15 20 25 30
Ho 21.1+04a 215%+0.8a 214+04a 226+04a 224+04a 229+ 0.4a
H; 205+0.2a 20.9+0.5a 206 +0.2a 21.4+04b 223+0.3a 22.6 +0.3a
H, 20.7+0.2a 21.1+0.5a 207+0.3a 21.2+03b 21.6+0.7a 22.0+0.4a

Table D9 Changes in eating quality scores of longan fruit during the storage period

Treatments Days of storage at 5°Ct

5 10 15 20 25 30
Ho 72+£01b 62+01b 51+03b 35+02c 32%£01c 1.0%0.1c
Hi 83+0l1la 75+02a 69+02a 61+02b 50+£02b 41+0.2b
H» 85x+0l1la 78+02a 72+0Jla 68+02a 65%£01la 52+0.3a

IMeans within a column with the same letter are not significantly different at 95%

(P<0.05) level by least significant difference comparison. Data are mean value + SE.
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APPENDIX E

Procedure of 6% bees-carnauba mixed wax preparation and cost

Bees wax (39 g)
Carnauba wax (21 g)

Heating and stirring at 90
rpm for 5 min at 80-82°C

!

Oleic acid (4.8%)
Palmitic acid (0.5%)

Heating and stirring at 90
rpm for 15 min at 80-82°C

Hot water

(80°C)

Ammonia water (5%)

Heating and stirring at 90
rpm for 25 min at 80-82°C

Grinding for 10 min

1 liter bees-carnauba
mixed wax (6%)

Figure E1 Process to make 1 liter of 6% bees-carnauba mixed wax
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Table E1 Cost for 6% bees-carnauba wax (3.9% bees wax and 2.1% carnauba wax),

7.5% oxalic acid and 200 ppm sodium hypochlorite

Materials Price of raw The cost for 1 liter of 6% bees-carnauba
materials mixed wax
(Baht) Vietnamese  Thai Baht  US Dollar
Dongs

Bees wax (3.9%) 590 (Baht/kg) 15,037 23.01 0.69
Carnauba wax (2.1%) 640 (Baht/kg) 8,783 13.44 0.41
Ammonia water (5%) 172 (Baht/L) 5620 8.6 0.26
Oleic acid (4.8%) 949 (Baht/L) 29,766 45.55 1.38
Palmitic acid (0.5%) 2160 (Baht/kg) 7,057 10.8 0.33
Total 66,264 101.4 3.07

Average, 1 liter of bees-carnauba mixed wax is coated for 40-50 kg longan fruit, so

for 1 kg is about from 2.028 to 2.535 Baht.
Price of oxalic acid for 1 kg longan fruit is about 0.88 Baht, SH is negligible

Total cost for 1 kg longan fruit is about from 2.908 to 3.145 Baht [from 1,861 to
2,012 Vietnamese Dongs (VND)]

The above price is confirmed in 15 April 2015 (1 USD = 33.34 Bath; 1 Baht =
653.5 VND)
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