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Research Title: Comparison Study on Skin Color Development, Chlorophyll Degradation, and
Chlorophyllase Activity in ‘Khak Dam’ and ‘Holland’ Papaya
Researcher:.  -Miss Lampan Khumpoon

Faculty: Agricultural Technology Department:  Plant Production Technology

ABSTRACT

The skin color development, chlorophyll degradation and chlorophyllase activity in ‘Khak dam’and
‘Holland’ papaya was study. The experiment was divided into 2 experiments. The first experiment was
study on the effect of ethephon, fruit samples were dipped in ethephon solution at 500 and 1,000 ppm at
room temperature for 5 min and the non-dipped sample was set as control treatment. The second
experiment was study on the effect of 1-MCP, fruit samples were fumigated with 500 and 1,000 ppb 1-
MCP at room temperature for 12 h. All fruit samples were stored at room temperature until senescence.
The results showed that ‘Khak dam’and ‘Holland’ papaya dipped in ethephon solution has developed skin
color? the degradation of the chlorophyll a and b higher than the control. This might associated with the
high activity of chlorophyllase in the ethephon treatment than the coﬁlrol. It was also found that fruit
firmness of treated papaya was rapidly decreased the control. For the effect of 1-MCP, this treatment could
delay the development of skin color; the degradation of chlorophyll was low as correlated with the low
activity of chlorophyllase than the control. However, no significant differences between the treatments in
the change of pulp color development. And found that the shade material 1-MCP can maintain the firmness
of the fruit. The 1-MCP treatment had lower in fresh weight loss and more firms than the control. The

" results were shm_a_ved that the ethephon play a role to accelerates the development of skin color by activation
the activity of chlorophyllase. On the other hand, 1-MCP play a role to delay the fruit ripening by delay the
development of skin color and other symbol of fruit senescence. This study also showed that, the
concentration of ethephon and 1-MCP used for this experiment had effect of skin color development no
different. ‘Holland’papaya showed rapidly developed in skin color development with high rate of
chléroph'yll degradation and chlorophyllase activity than ‘Khak dam’papaya.

Keywords: papaya, chlorophyll, skin color, chlorophyllése, ethephon
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Figure 1 Peel color change (L* value) in ‘Khak dam’ and ‘Holland’ papaya treated with ethephon

at 500 and 1,000 ppm then stored at room temperature for 6 days
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Figure 2 Peel color change (a* value) in ‘Khak dam’ and ‘Holland’ papaya treated with ethephon
at 500-and 1,000 ppm then stored at room temperature for 6 days
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Figure 3 Peel color change (b* value) in ‘Khak dam’ and ‘Holland’ papaya treated with ethephon
at 500 and 1,000 ppm then stored at room temperature for 6 days
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Figure 4 Chlorophyll a content in ‘Khak dam’ and ‘Holland’ papaya treated with ethephon at 500
and 1,000 ppm then stored at room temperature for 6 days
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Figure 5 Chlorophyll b content in ‘Khak dam’ and ‘Holland’ papaya treated with ethephon at 500
and 1,000 ppm then stored at room temperature for 6 days '
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Figure 6 Chlorophyllase activity in ‘Khak dam’ and ‘Holland’ papaya treated with ethephon at 500

and 1,000 ppm then stored at room temperature for 6 days
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Figure 7 Pulp color change (L* value) in ‘Khak dam’ and ‘Holland’ papaya treated with ethephon

at 500 and 1,000 ppm then stored at room temperature for 6 days

a* value scale
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Figure 8 Pulp color change (a* value) in ‘Khak dam’ and ‘Holland’ papaya treated with ethephon

at 500 and 1,000 ppm then stored at room temperature for 6 days

1378195



18

50
45
40 - @---rom"" srae-cccnan P PP PR lo)
] ‘M
% 30
S
2 25
E
2 20
O— Control-khak dam
15 ©— 500 ppm ethephon-khak dam
1000 ppm ethephon-khak dam
0 - ---0--- Control-Holland
! ---®-- 500 ppm ethephon-Holland
---@ - - 1000 ppm ethephon-Holland
5 -4
0 T . |
0 2 4 p

Day after storage

Figure 9 Pulp color change (b* value) in ‘Khak dam’ and ‘Holland’ papaya treated with ethephon

at 500 and 1,000 ppm then stored at room temperature for 6 days
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Figure 10 Percentage of fresh weight loss in ‘Khak dam’ and ‘Holland’ papaya treated with
ethephon at 500 and 1,000 ppm then stored at room temperature for 6 days
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Figure 11 Fruit firmness in ‘Khak dam’ and ‘Holland’ papaya treated with ethephon at 500 and

1,000 ppm then stored at room temperature for 6 days
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Figm 12 Total soluble solids content in ‘Khak dam® and ‘Holland’ papaya treated with ethephon at

500 and 1,000 ppm then stored at room temperature for 6 days
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Figure 13 TSS/TA ratio in ‘Khak dam’ and ‘Holland’ papaya treated with ethephon at 500 and
1,000 ppm then stored at room temperature for 6 days
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Figure 14 Peel color change (L* value) in ‘Khak dam’ and “Holland’ papaya treated with 500 and
1,000 ppb 1-MCP then stored at room temperature for 6 days
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Figure 15 Peel color change (a* value) in ‘Khak dam’ and ‘Holland’ papaya treated with 500 and

1,600 ppb 1-MCP then stored at room temperature for 6 days
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Figure 16 Peel color change (b* value) in ‘Khak dam’ and “Holland’ papaya treated with 500 and
1,000 ppb 1-MCP then stored at room temperature for 6 days
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Figure 17 Chlorophyll a content in ‘Khak dam’ and ‘Holland’ papaya treated with 500 and 1,000

ppb 1-MCP then stored at room temperature for 6 days
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Figure 18 Chlorophyll b content in ‘Khak dam’ and ‘Holland’ papaya treated with 500 and 1,000

ppb 1-MCP then stored at room temperature for 6 days
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Figure 19 Chlorophyllase activity in ‘Khak dam’ and ‘Holland” papaya treated with 500 and 1,000
ppb 1-MCP then stored at room temperature for 6 days
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Figure 20 Pulp color change (L* value) in ‘Khak dam’ and ‘Holland’ papaya treated with 500 and
1,000 ppb 1-MCP then stored at room temperature for 6 days
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Figure 21 Pulp color change (a* value) in “‘Khak dam’ and ‘Holland’ papaya treated with 500 and
1,000 ppb 1-MCP then stored at room temperature for 6 days
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Figure 22 Pulp color change (b* value) in ‘Khak dam’ and ‘Holland’ papaya treated with 500 and
1,600 ppb 1-MCP then stored at room temperature for 6 days
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Figure 23 Percentage of fresh weight loss in ‘Khak dam’ and ‘Holland’ papaya treated with 500
and 1,000 ppb 1-MCP then stored at room temperature for 6 days
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Figure 24 Pulp firmness in ‘Khak dam’ and ‘Holland’ papaya treated with 500 and 1,000 ppb

1-MCP then stored at room temperature for 6 days
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Figure 25 Total soluble solids content in ‘Khak dam’ and ‘Holland’ papaya treated with 500 and
1,000 ppb 1-MCP then stored at room temperature for 6 days
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Figure 26 TSS/TA ratio in ‘Khak dam’ and ‘Holland’ papaya treated with 500 and 1,000 ppb
1-MCP then stored at room temperature for 6 days
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Appendix table 1 Peel color change (L* value) in ‘Khak dam’ and ‘Holland’ papaya treated with ethephon

at 500 and 1,000 ppm then stored at room temperature for 6 days

Treatments Day after storage
0 2 4 6
Control-KD 34.27102b" | 41.4215.4b | 44.97+4.6b | 50.1442.1b
500 ppm ethephon-KD 34.1910.5b | 43.6016.0b | 44.46+2.3b | 51.4415.9b
1,000 ppm ethephon-KD 34.0810.4b | 44.26+4.8b | 46.7916.1b | 50.4213.7b
ControkHL 47.20%1.2a - | 53.8744.5a | 59.2713.6a 60.301+2.7a
500 ppm ethephon-HL 47.27+1.8a | 58.98%+2.0a
1,000 ppm ethephon—HL 47.1612.0a 59.43+1.7a
F..test * * * *

'MeantSD followed by the same letter in the column was not significantly different at p<0.05

* = Significantly different at p<0.05

Appendix table 2 Peel color change (a* value) in ‘Khak dam’ and ‘Holland’ papaya treated with ethephon

at 500 and 1,000 ppm then stored at room temperature for 6 days

Treatments Day after storage
0 2 T4 6

Control-KD -8.1010.1b" -1.79+1.2d 0.11:';2_.0b 7.7412.0b
500 ppm ethephon-KD -8.17103b | -242%1.6cd | 0.1130.3b | 6.1013.2¢
1,000 ppm ethephon-KD -8.0610.4b -0.72482.2¢ | 0.08%1.1b | 5.9912.6¢c
Control-HL -5.0812.2a 1.6111.3b 17.36t1.8a | 19.4814.1a
500 ppm ethephon-HL -5.041t1.6a 14.60%1.5a

1,000 ppm ethephon-HL -5.10t1.4a 14.78%1.6a

F_t%t * * * *

‘Mean*SD followed by the same letter in the column was not significantly different at p<0.05

* = Significantly different at p<0.05
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Appendix table 3 Peel color change (b* value) in ‘Khak dam’ and ‘Holland’ papaya treated with ethephon

at 500 and 1,000 ppm then stored at room temperature for 6 days

Treatments Day after storage
0 2 4 6
Control-KD 14.5240.9b" | 27.4443.7d | 30.05+2.5b | 39.2613.7¢
500 ppm ethephon-KD 14.63+1.8b | 31.1334.5¢ | 31.5416.4b | 42.4012.8b
1,000 ppm ethephon-KD 14.34122b | 31.3512.9c | 34.8242.5b | 41.124.0bc
Control-HL 34.49133a 43.1812.7b | 51.7243.1a | 54.62+19a
500 ppm ethephon-HL 34574282 | 49.7712.3a
1,000 ppm ethephon-HL 3428134a | 49.34%1.6a
F-test * * * *

'"MeantsSD folléwed by the same letter in the column was not significantly different at p<0.05

* = Significantly different at p<0.05

Appendix table 4 Chlorophyll a content (ptg/g FW) in ‘Khak dam’ and ‘Holland’ papaya treated with

ethephon at 500 and 1,000 ppm then stored at room temperature for 6 days

Treatments Day after storage
0 2 4 6
Control-KD 124240.5 | 3.2140.8a" | 0.8710.2a 0.6240.32
500 ppm ethephon-KD 12.28340.4 3.0740.7a | 0.6830.4ab | 0.3130.2b
1,000 ppm ethephon-KD 12.33%1.6 3.2240.3a 0.52140.1b | 0.2110.1bc
Control-HL 13.12+1.2 0.7610.1b 02240.1c | 0.15H0.1c
500 ppm ethephon-HL 13.2613.1 -0.5310.2¢
1,000 ppm ethephon-HL 13.18+2.7 0.4610.1¢c
F-test ns s * *

'MeantSD followed by the same letter in the column was not significantly different at p<0.05

* = Significantly different at p<0.05

ns = Non significantly different at p<0.05
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Appendix table 5 Chlorophyll b content (ftg/g FW) in ‘Khak dam’ and ‘Holland’ papaya treated with

ethephon at 500 and 1,000 ppm then stored at room temperature for 6 days

Treatments Day after storage
0 2 4 6
Control-KD 15.1010.72" | 2.2330.6a | 0.7010.la | 0.6510.2a
500 ppm ethephon-KD 15.0611.1a 2.0310.6a 0.6440.2a | 0.2710.1b
1,000 ppm ethephon-KD 15.3142.3a 2.37+0.4a 0.4410.2b | 0.6010.2a
Control-HL 11.25%1.0b 0.8110.3b 0.1810.1c | 0.1140.1c
500 ppm ethephon-HL 11.231+1.8b 0.5910.1¢c
1,000 ppm ethephon-HL 11.0812.0b 0.5240.2¢

F-test

*

*

'MeantSD followed by the same letter in the column was not significantly different at p<0.05

* = Significantly different at p<0.05

Appendix table 6 Chlorophyllase activity (unit/mg protein) in ‘khak dam’ and ‘Holland” papaya treated

with ethephon at 500 and 1,000 ppm then stored at room temperature for 6 days

Treatments Day after storage
0 2 4 6
Control-KD 2.1540.3b" | 3.20102¢ | 7.01403b | 0.6640.1c
500 ppm ethephon-KD 2.0710.2b 33240.1¢c | 9.5310.9ab | 3.76109a
1,000 ppm ethephon-KD 2.2040.4b 4.5240.5¢ 10.3010.5a | 1.7110.6b
Control-HL 5.26%1.0a 13.59+1.5b | 3.82H0.4c | 0.9740.5¢
500 ppm ethephon-HL 5.1912.1a 18.0510.3a
1,000 ppm ethephon-HIL, 5.24140.6a 19.0410.8a
F-test * * * *

'"MeanSD followed by the same letter in the column was not significantly different at p<0.05

* = Significantly different at p<<0.05
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Appendix table n7 Pulp color change (L* value) in ‘Khak dam’ and ‘Holland’ papaya treated with

ethephon at 500 and 1,000 ppm then stored at room temperature for 6 days

Treatments Day after storage
0 2 4 6
Control-KD 49.79113 53.994+4.6 54.35+4.1 | 57.8741.1
500 ppm ethephon-KD 4937428 55.4014.0 5481137 | 5789125
1,000 ppm ethephon-KD 49.5612.6 53.2614.1 56.6743.3 | 57.85%1.8
Control-HL 48.87119 52.65+1.4 5443121 | 59.0514.3
500 ppm ethephon-HL 48.62143.4 52.5343.2
1,000 ppm ethephon-HL 48.9712.8 52.1615.4
F-test ns ns ns ns

'‘MeantSD followed by the same letter in the column was not significantly different at p<0.05

ns = Non significantly different at p<0.05

Appendix table 8 Pulp color change (a* value) in ‘Khak dam’ and ‘Holland’ papaya treated with ethephon

at 500 and 1,000 ppm then stored at room temperature for 6 days

Treatments Day after storage
| : 0 2 4 6
R C(')ntrol-KD.. 23.69+1.4 25.88+1.9b" | 25.58%1.6b | 27.7453.4
500 ppm ethephon-KD 23.9112.4 2541424b | 25.71+1.3b | 27.7443.2
1,000 ppm ethephon-KD 23.54%1.6 25.6611.6b | 26.31+2.7b | 28.724+2.7
Control-HL 2590404 | 29.22427a | 29.24%1.6a | 29.81109
500 ppm ethephon-HL 25.7843.2 29.40+2 8a
1,000 ppm ethephon-HL 25.6411.7 29.4443.7a
| F-test ns * * ns

'MeantSD followed by the same letter in the column was not significantly different at p<0.05

* = Significantly different at p<0.05

ns = Non significantly different at p<<0.05
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Appendix table 9 Pulp color change (b* value) in ‘Khak dam’ and ‘Holland’ papaya treated with ethephon

at 500 and 1,000 ppm then stored at room temperature for 6 days

Treatments Day after storage
0 2 4 6
Control-KD 33.20+1.4b" | 34.9182.0b | 34.91+2.0b 37.70i2.2ab
500 ppm ethephon-KD 33.2341.7b 35.25%2.4b | 35.9212.4ab | 36.48+1.0b
1,000 ppm ethephon-KD 33314+2.4b | 34.31119b [ 36.501+3.1ab | 36.59140.6b
Control-HL 3920142.1a 39.83i'2.2a 40.19+4.1a | 40.6312.6a
500 ppm ethephon-HL 39.1442.6a 39.9543.0a
1,000 ppm ethephon-HL 39.0943.0a 39.6543.2a

F-test

*

*

‘MeantSD followed by the same letter in the column was not significantly different at p<0.05

* = Significantly different at p<0.05

Appendix table 10 Percentage of fresh weight loss in ‘Khak dam’ and ‘Holland’ papaya treated with

ethephon at 500 and 1,000 ppm then stored at room temperature for 6 days

Treatments Day afier storage
0 2 4 6
Control-KD 0.00 11.6942.16" | 14.63823a | 12.73£1.7c
500 ppm ethephon-KD 0.00 0.31190.1d 1.7130.84 331+1.4d
1,000 ppm ethephon-KD 0.00 546+1.7c | 10.4413.0c | 15.3843.3a
Control-HL 0.00 9.8842.3b 13.7511.8b | 13.1513.8b
500 ppm ethephon-HL 0.00 13.181+1.8a
1,000 ppm ethephon-HL 0.00 6.8910.8¢
F-test na * * *

'MeantSD followed by the same letter in the column was not significantly different at p<0.05

* = Sjgnificantly different at p<0.05

na = Non statistical analyzed
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Appendix table 11 Fruit firmness (Newton) in ‘Khak dam’ and ‘Holland” papaya treated with ethephon at

500 and 1,000 ppm then stored at room temperature for 6 days

Treatments Day after storage
0 2 4 6
Control-KD 150.45+5.6a" | 143.25+3.8a | 75.35+5.42 | 11.6910.8b
500 ppm ethephon-KD 153.52+11.6a | 122.6534.5b | 54.9132.0b | 8.04+1.0c
1,000 ppm ethephon-KD 153.28%+13.7a | 120.39+4.2b | 49.8943.1c | 7.77+2.7d
Control-HL 138.7716.6b | 119.9313.8b | 54.8712.4b | 12.72+1.3a
500 ppm ethephon-HL 136.4318.3b | 80.37+1.8¢c
1,000 ppm ethephon-HL 137.1934.9b | 72.4612.0d
F-test * * * *

*MeantSD followed by the same letter in the column was not significantly different at p<0.05

* = Significantly different at p<0.05

Appendix table 12 Total soluble solids content (%brix) in ‘Khak dam’ and ‘Holland’ papaya treated with

ethephon at 500 and 1,000 ppm then stored at room temperature for 6 days

Treatments Day after storage
0 2 4 6
- Control-KD 8.84ii.7 9.78+1.2¢" _ 10.4010.8¢c | 12.16x1.1b
500 ppm ethephon-KD 880432 | 10.84409bc | 11.13%1.4bc | 12.6742.0b
1,000 ppm ethephon-KD 8.6312.0 11.50%1.8b 12.05+1.0a | 12.81+1.0b
Control-HL 9.18%1.6 11.01+22b | 11.8910.8b | 13.48%t1.2a
500 ppm ethephon-HL 9.201+2.0 12.2540.8a
1,000 ppm ethephon-HL 9.2412.4 12.58%1.2a
F-test ns * * *

‘MeantSD followed by the same letter in the column was not significantly different at p<0.05

* = Significantly different at p<0.05

ns = Non significantly different at p<0.05
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Appendix table 13 TSS/TA ratio in ‘Khak dam’ and ‘Holland’ papaya treated with ethephon at 500 and

1,000 ppm then stored at room temperature for 6 days

Treatments Day after storage
0 2 4 6
Control-KD 11.0242.76" | 15.76+1.8d | 35.23+2.4c | 65.6813.2¢
500 ppm ethephon-KD 11.24+1.6b 24.86%3.0c | 42.29+33b | 80.19+82b
1,000 ppm ethephon-KD 11.00£2.0b | 29.9142.4b | 51.42+1.5a | 99.0843.7a
Control-HL 14.54+1.8a 25.6012.8c | 44.89t1.9b | 99.67+6.7a
500 ppm ethephon-HL 1446+1.6a | 30.8513.4b
1,000 ppm ethephon-HL 14.60%1.0a 36.4244.0a
F-test * * * *

'MeantSD followed by the same letter in the column was not significantly different at p<0.05

* = Significantly different at p<0.05

Appendix table 14 Peel color change (L* value) in ‘Khak dam’ and ‘Holland’ papaya treated with 500 and

1,000 ppb 1-MCP then stored at room temperature for 6 days

Treatments Day after storage
0 2 4 6 - 8 10
Control-KD - 369741.00" | 429043.4bc | 43.56432b | 53.1643.2b
500 ppb 1-MCP-KD' 36824260 | 3930435c | 43.13126b | 47.56+18c | 52.5343.5b | 57.8545.7
1,000 ppb 1-MCP-KD | 3694423b | 39.48+alc | 43481170 | 48.0044.0c | 5220429b | 58.5142.6
Control-HL 46.3411.2a 57.374.1a | 59.24134a | 58.0413.9a
500 ppb 1-MCP-HL 46261342 | 49258323 | 56.02429a | 60.78+52a | 63.5314.0a | 60.35%6.3
1,000 ppb 1-MCP-HL | 46.4112.8a | 48.7544.2ab | 55431402 | 60654262 | 61.87432a | 61.5143.7
F.test *x * ' * * *x ns

‘MeantSD followed by the same letter in the column was not significantly different at p<0.05

* = Significantly different at p<0.05

ns = Non significantly different at p<0.05
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Appendix table 15 Peel color change (a* value) in ‘Khak dam’ and ‘Holland’ papaya treated with 500 and

1,000 ppb 1-MCP then stored at room temperature for 6 days

Treatments Day after storage
0 2 4 6 8 10
Control-KD -757410 | 4.0240.18 | -0.1330.7¢" | 5.83tn9c
500 ppb 1-MCP-KD -7.3910.8 | -6.5710.5 -5.0110.44d -0.2610.11e | 4.3312.1b 8.0913.2¢
1,000 ppb 1-MCP-KD -747%1.1 | -6.5110.32 -4,0810.6d 1.8040.71d | 5.57+2.8b 8.3612.4¢c
Control-HL -8.1010.6 | 6.0210.62 17.32343.6a 18.881+3.9a
500 ppb 1-MCP-HL -8.0710.42 | -6.50%1.1 0.0610.02c 7.63b10.72c | 14071472 20.5942.0a
1,000 ppb 1-MCP-HL -8.1240.53 | -6.4010.16 1.3240.8b 10.4112.4b | 15.5415.2a 16.8614.0b
F-test ns ns * * * *

'Mean1SD followed by the same letter in the column was not significantly different at p<0.05

* = Significantly different at p<0.05

ns = Non significantly different at p<0.05

Appendix table 16 Peel color change (b* value) in ‘Khak dam’ and ‘Holland’ papaya treated with 500 and

1,000 ppb 1-MCP then stored at room temperature for 6 days

Treatments Day after storage ,.

N 0 - 2 4 6 8 - 0
Control-KD 14.5114.0b" 222042 4c 27.7237.5¢ | 38.61b15.9¢
500 ppb 1-MCP-KD 14.2912.3b 2131+4.9¢ -253382.9¢c | 33.7513.6c | 39.18%6.7c | 51.215.8b
1,000 ppb 1-MCP-KD 14.5712.8b 21.42%1.6¢ 25.73%5.6c | 34.9242.5¢c | 43.013.9bc | 49.912.6b
Control-HL 29.4213 8a 48.791+5.9a 5176+49a | 49.52408b |
500 ppb 1-MCP-HL 29.0414.1a 37.0746.0b 47.08+£73b | 54.20162a | 58.56%4.1a | 55.19%1.6a
1,000 ppb 1-MCP-HL 29.3715.0a 36.3313.7b 46.3114.9b | 54.8315.3a | 57.0716.6a | 54.9315.3a

F—test * * * * * *

"MeantSD followed by the same letter in the column was not significantly different at p<0.05

* = Significantly different at p<0.05
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Appendix table 17 Chlorophyll a content (j1g/gFW)) in ‘Khak dam’ and ‘Holland’ papaya treated with 500

and 1,000 ppb 1-MCP then stored at room temperature for 6 days

Treatments Day after storage
0 2 4 10

Control-KD 12.7843.3" 6.5010.3¢ 4.0310.5¢ 0.4410.2¢

500 ppb 1-MCP-KD 12.6410.8b 11.3510.4a 790107ab | 7.163109a | 394*1.1b | 1.010.04a

1,000 ppb 1-MCP-KD 12.82142.4b 11.581+0.7a 8201072 | 7.83%03a | 4.74%12a | 1.1010.2a

Control-HL 14.2310.6a 1.0510.3d 0.4410.24 0.1010.1d

500 ppb 1-MCP-HL 14.5213.7a 9.9410.8b 6.57t1.0b | 237F06b | 0.58%F02c | 0.1010.1b

1,000 ppb 1-MCP-HL 14.1813.1a 10.3630.1b 6981060 | 2.58%t0o9b | 0.6610.1c | 0.1130.1p

F-test * * * *
'MeantSD followed by the same letter in the column was not significantly different at p<<0.05
* = Significantly different at p<.0.05
Appendix table 18 Chlorophyll b content (pg/gFW)) in ‘Khak dam’ and ‘Holland’ papaya treated with
500 and 1,000 ppb 1-MCP then stored at room temperature for 6 days
Treatments Day after storage
0 2 4 6 8 10

Control-KD 13.95+03a" | 7.16X0.5¢ | 6.8F0.2bc | 0.5010.3d

500 ppb 1-MCP-KD 13.51304a | 7.50t15b° | 5.7040.9¢ | 523102b | 3.7240.8b | 1.6840.7a

1,000 ppb 1-MCP-KD 1333106a | 842F1.70 | 6.6F0.6bc | 8.56%1.1a _ 483%15a | 1.71304a

Control-HL 10.13303b | 0.831032d | 0.6130.2d | 0.2010.1d

500 ppb 1-MCP-HL 10241070 | 9.38%2.4ab | 7.01t1.2b | 249%1.1c | 0.62F0.5d | 0.1510.2b

1,000 ppb 1-MCP-HL 10371116 | 10061072 | 8.08%1.4a | 2.24F1.2¢ | 1.17404¢c | o0.10%0.1b

F-test * * * * * x

'MeantSD followed by the same letter in the column was not significantly different at p<0.05

* = Sjgnificantly different at p<0.05
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Appendix table 19 Chlorophyllase activity (unit/mg protein) in ‘Khak dam’ and ‘Holland’ papaya treated

with 500 and 1,000 ppb 1-MCP then stored at room temperature for 6 days

Treatments Day after storage
0 2 4 6 8 10
Control-KD 3.71i0.7a_b” 4.4010.2b 7.6610.6b 3.6811.0a
500 ppb 1-MCP-KD 2.5040.4b 1.7810.4¢c 1.4740.2d 1.5740.3¢ | 1.43%0.1b 2.6810.3b
1,000 ppb 1-MCP-KD 2.1310.2b 1.7030.5¢ 1.7210.3d 1.7740.3¢c | 1.0240.4c 2.1940.4b
Control-HL 6.2810.8a 7.8010.3a 11.5740.5a | 3.1030.6ab
500 ppb 1-MCP-HL 6.30%1.1a 1.3510.1d 1.6310.7d 2.9510.4b | 3.4010.7a 6.1110.7a
1,000 ppb 1-MCP-HL 5.5910.7a 1.5910.18cd 2.8810.8¢ 3.8110.6a | 3.02%1.0a 5.7810.4a
Fetest * x * x x *

'MeantSD followed by the same letter in the column was not significantly different at p<0.05

* = Significantly different at p<0.05

Appendix table 20 Pulp color change (L* value) in ‘Khak dam’ and ‘Holland’ papaya treated with 500 and
1,000 ppb 1-MCP then stored at room temperature for 6 days

Treatments Day after storage

0 2 4 6 8 10
Control-KD 4797H1.96" | 50.19+4.1 | 53261442 | 56.04%1.82
500 ppb 1-MCP-KD 48.0311.70 | 48.9013.2 .50.812.9b | 53.78%1.7b | 5593%1.8b | 57.0312.8b
1,000 ppb 1-MCP-KD 46.1712.3b 49.11342.7 52.242.4b 53.?1&1.4b 56.7411.70 | 58.7142.2b
Control-HL 51.97+1.7a | 51.44%19 | 53.3H4.1b | 57.7113.2a ' )
500 ppb 1-MCP-HL 52.04+4.52 | 5090149 | 524456 | 52.53325b 58431322 | 60.0313.2a
1,000 ppb 1-MCP-HL 5247409a | 5036139 | 52.7%1.9b | 523134.7b 59.8413.4a 62.1113.1a

F-test * ‘ ns * * * *

'MeantSD followed by the same letter in the column was not significantly different at p<0.05
* — Significantly different at p<0.05 ‘

ns = Non significantly different at p<0.05
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Appendix table 21 Pulp color change (a* value) in ‘Khak dam’ and ‘Holland’ papaya treated with 500 and

1,000 ppb 1-MCP then stored at room temperature for 6 days

Treatments Day after storage
0 2 4 6 8 10
Control-KD 24.76+1.6b" | 27.613.8ab | 30.0t43a | 33.913.8a
500 ppb 1-MCP-KD 23.96+1.8b | 24.933.1bc | 25.816.5b | 27.716.0b 2987424 29.621+1.8
1,000 ppb 1-MCP-KD | 23.6242.2b | 23.43t4.5c | 27.014.9ab | 28.115.3b 29.12+1.3 30.8612.3
Control-HL 26.14t1.7a | 29.1014.9a | 29.27+6.4a | 30.614.7ab
500 ppb 1-MCP-HL 25.97134a | 25.313.4bc | 25.844.3b | 26.614.1bc 29.8744.5 30.0242.2
1,000 ppb 1-MCP-HL 25.8112.7a | 259%4.0b | 25342.3b | 25.646.2c 30.2242.5 31.8612.4
F-test * * * * ns ns

‘MeantSD followed by the same letter in the column was not significantly different at p<0.05
* = Significantly different at p<0.05

ns = Non significantly different at p<0.05

Appendix table 22 Pulp color change (b* value) in ‘Khak dam’ and ‘Holland’ papaya treated with 500 and
1,000 ppb 1-MCP then stored at room temperature for 6 days

Treatments Day after storage
0 2 4 6 8 10

Control-KD 3L | 36.743.5ab | 35.435.1ab | 392H41a ' _
500 ppb 1-MCP-KD 329+24b | 334425p | 33.346.3b | 36.746.0ab | 38.3+d.1a | 392413 .
1,000 ppb 1-MCP-KD 334422b | 348134b | 37.9453a | 38513.2a | 37.643.1ab | 39.6t1.9
Control-HL 36.7+1.8a | 39.5334a | 37.844.6a | 38.242.9a
500 ppb 1-MCP-HL 37.0+1.0a | 344+52b | 32.7434c | 3454470 | 36314.3b | 382118
1,000 ppb 1-MCP-HL 35912.6ab | 35.033.8ab | 324%d4.1c | 33.613.5p | 38.8128a | 39.1423

F_test x * * * * ns

'MeantSD followed by the same letter in the column was not significantly different at p<0.05
* = Significantly different at p<0.05

ns = Non significantly different at p<0.05



Appendix table 23 Percentage of fresh weight in ‘Khak dam’ and ‘Holland’ papaya treated with 500 and

1,000 ppb 1-MCP then stored at room temperature for 6 days

Treatments Day after storage
0 2 4 6 8 10
Control-KD 0.00 | 8.05+1.8c" | 10.943.0 17574292
500 ppb 1-MCP-KD 0.00 | 0.44*1.2e | 2.63t1.2d 4.8412.3¢c 7.8109d | 13.10+1.2¢
1,000 ppb 1-MCP-KD 0.00 1.8110.2d | 6.56%1.1c | 11.8242.8b | 11.82143.8c | 16.8312.7b
Control-HL 0.00 | 12.5743.2a | 13.9242.7a | 16.64t1.7a
500 ppb 1-MCP-HL 0.00 | 93782.1b | 11.3324b | 17.0812.5a | 18.34t19a | 23.8843.7a
1,000 ppb 1-MCP-HL 0.00 | 9.6912.6b | 9.4912.1b 12.121.5b | 14.6612.4b | 16.6242.5b
F-test na * * * * *

'MeantSD followed by the same letter in the column was not significantly different at p<0.05

* = Significantly different at p<0.05

na = Non statistical analyzed

Appendix table 24 Fruit firmness (Newton) in ‘Khak dam’ and ‘Holland’ papaya treated with 500 and

1,000 ppb 1-MCP then stored at room temperature for 6 days

Treatments Day after storage
0 2 4 6 8- 10

Control-KD 162.014.8a" | 132.613.1bc | 703124c | 22.7423c
500ppb 1-MCP-KD | 16213272 | 151.9428a | 140.7t19a | 127.7t1.8a | 9274192 | 71.442.0a
1,000 ppb 1-MCPKD | 1622423a | 15524272 | 1428124a | 121.5422a | 93.6+1.7a | 62.9+1.5b
Control-HL 146213.1b | 1246824c | 63.2424d | 26.2%1.2¢
500 ppb 1-MCP-HL 147.1122.8b | 14681470 | 1364125b | 1002420 | 80.5+22b | 53.1t2.4c
1,000 ppb I-MCP-HL | 146413.7b | 14614320 | 13241270 | 98.02.1b | 7804130 | 36.0t164

F-test * * * * * * -

"MeantSD followed by the same letter in the column was not significantly different at p<0.05

* = Significantly different at p<0.05
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Appendix table 25 Total soluble solids content (% brix) in ‘Khak dam’ and ‘Holland’ papaya treated with

500 and 1,000 ppb 1-MCP then stored at room temperature for 6 days

Treatments Day after storage
0 2 4 6 8 10
Control-KD 9.04123 | 1049+2.1a" | 12.13F1.2a | 1234F0.70
500 ppb 1-MCP-KD 9.02£1.7 | 9.98t0.8a | 10.95=1.0b | 11.82%13b | 12.87F12 | 13.0610.6
1,000 ppb 1-MCP-KD 900124 | 9.7113.0ab | 10.9812.0b | 12.06109b | 12.8312.0 | 12.92F0.3
Control-HL 8.64F1.8 | 975%t14ab | 11.84F13a | 13.20%1.4a
500 ppb 1-MCP-HL 87610 | 883%1.1b | 9.62420c | 109512.0c | 12.87k1.4 | 13.1612.0
1,000 ppb 1-MCP-HL 8.80+12 | 895t10b | 9.26F1.7c | 11.38F24bc | 1233116 | 13.1012.1
F-test - ns * * * ns ns

"MeantSD followed by the same letter in the column was not significantly different at p<0.05

* = Significantly different at p<0.05

ns = Non significantly different at p<0.05

Appendix table 26 TSS/TA ratio in ‘Khak dam’ and ‘Holland’ papaya treated with 500 and 1,000 ppb

1-MCP then stored at room temperature for 6 days

Treatments Day after storage

0 2 4 6 8 10
Control-KD 1173123 | 16.631092" | 32.88%3.6a | 70.5112.6a '
500 ppb 1-MCP-KD 1202432 | 184312.8a | 25.57+4.9b | 36491270 | 77.3813.7b | 104.4812.1a
1,000 ppb 1-MCP-KD | 11.96t1.8 | 16.1914.0ab | 22.0813.3b | 39.3332.6b | 81.38t5.2a | 94.3716.4ab
Control-HL 1241126 | 17.7614.4a | 39.8113.4a | 75431342
500 ppb 1-MCP-HL 1222430 | 14.30%1.3b | 16.67128c | 21.2612.1c | 36.3042.7c | 85.54%5.5bc
1,000 ppb 1-MCP-HL | 1238424 | 13.1912.4b | 1531F124c | 22.7310.8c | 33.74%4.0c | 74.8613.4¢

F-test ns * * * * *

'MeantSD followed by the same letter in the column was not significantly different at p<0.05
* = Sjgnificantly different at p<0.05

ns = Non significantly different at p<80.05
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