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Commercial Stimulation of Papaya cvs. Khak Dam, Sunrise and Holland Fruit Ripening Using
Ethylene Gas
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Abstract

Stimulation of papaya ripening in Thailand is usually using calcium carbide. It is easy to buy and to use,
however, there are some disadvantages including high cost, bad smell, difficulty of quality control, hazardous
waste management and worker health concern. This research aimed to investigate the optimum ethylene
concentration for stimulation of papaya ripening in replacing of calcium carbide application. ‘Khak Dam’, ‘Sunrise’
and ‘Holland’ papayas were applied with ethylene gas at the concentrations of 0, 125, 250 and 500 JL/L in 25-28°
C controlled room for 24 hours with air removal every 8 hours interval, then stored for another 24-48 hours.
‘Sunrise’ and ‘Holland’ papaya could be evenly ripened within 2-3 days with 125-250 UL/L ethylene, whereas
‘Khak Dam’ papaya needed 500 PL/L ethylene. The cost of 1,000-ton papaya ripening using calcium carbide was
102,600 Baht/year, whereas the use of 250 JL/L ethylene costs only 2,236 Baht/year. The expanse was reduced
for 100,364 Baht/year.
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Table 1 Quality of ‘Khak Dam’ papaya fruit harvested in winter after ripening with various ethylene

concentrations in flow-through system at 28°C for 24 hours, then stored for another 2 days

Ethylene Color development (%) Disease Consumer scores
Fleshby ~ Fleshby  incident o0 | Imness
(WLL) Skin , : (%) (N/ecm?) Sweetness Preference
cross section long section area (%)
Control 58.0 94.0 98.0 14.0 8.42 12.13 3.06 3.31
125 pL/L 68.0 82.0 96.0 3.0 8.18 16.22 2.75 3.25
250 yL/L 76.5 90.0 98.0 10.0 8.32 10.87 2.63 2.50
500 JL/L 81.5 94.0 100.0 5.0 8.58 13.27 2.75 2.88
Sig. 0.181™ 0.256™ 0.532"™ 0.248™ 0.734™  0.147™ 0.775™ 0.066™
%C.V. 35.03 11.52 4.27 112.7 6.86 27.16 31.02 21.80
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Table 2  Quality of ‘Sun rise’ papaya fruit after ripening with various ethylene concentrations at 25°C for 24

hours, then stored for another day

Ethylene Color development (%) Disease Consumer scores
o TSS  Firmness
(MLL) Skin Flesh bY Flesh b,y incident (%) (N/cm®)  Sweetness Preference
Cross section long section  area (%)
Control 62.0 92.0 96.0 0.00 13.62 14.86 4.00 4.00
125 pL/L 79.0 90.0 100.0 0.00 12.94 15.94 4.57 4.67
250 pL/L 74.5 91.0 99.0 0.00 13.08 15.96 4.57 4.29
500 PL/L 74.0 98.0 99.0 0.00 12.92 13.76 5.00 4.43
Sig. 0.285™ 0.220™ 0.585™ - 0.469™ 0.536™ 0.252"™ 0.556"™
%C.V. 27.74 6.77 4.82 0.00 5.06 17.84 19.27 19.53
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Table 3 Quality of ‘Holland’ papaya fruit harvested in summer (April 2011) after ripening with various ethylene

concentrations at 25°C for 24 hours, then stored for another day

, Color development (%) , Consumer scores
Ethylene Weight loss Flesh by Flesh by F|rmne§s TSS
(MLL) (%) Skin* , , (N/ecm?) (%) Sweetness Preference
Cross section long section
Control 1.38 99.5 87.5 82.5 27.84 11.75 3.20 3.20
125 pL/L 1.61 99.5 78.8 78.8 38.02 9.67 2.60 2.20
250 PL/L 1.38 100.0 87.5 93.8 26.69 9.95 2.60 2.60
500 uL/L 1.75 99.5 78.8 81.3 34.91 10.25 3.20 2.80
Sig. 0.869™ 0.802™ 0.635™ 0.320™ 0.271™  0.490™ 0.730™ 0.561™
% CV 47.83 0.87 15.87 13.87 28.33 19.23 40.43 40.99

*Initial skin color was 16.25+8.85 %.

@WM?MN@Nw@wﬂﬂwuﬁﬂ’ﬂ@LL@‘LA@‘V]Lﬂ‘]_ILﬂF;I’JeLw]]’J\‘I‘]J@’]?_IE]ﬁEJu FAATAN 2554) LN@UN@QEL@VI@HL‘HN‘HH 125 —
500 pL/L mmmu 25° mwmumwm 82+3% wWnan 24 °T]"JI§J\‘1 FTUNEAINIANN 8 m‘im LLZ‘)UQWQW@W@M’MQN



160 n1svinea T 48 a17UR 3 (iAw) AugNLL-FU91AN 2560 1. IEAAnTNEmT

Lﬁmummmﬂumm%ﬂ 1 qu ‘m:ﬂ%mm 2 Ju wudn nrUunafaeaRRwdindiu 125 pLL ﬁﬂﬁma@nmmammﬂ
fign 84 wefidust Lmvmf]iwwmmu@mw iupnsinsannuafitiudnsiafizudingu 500 uLL LLmLmnmq@’mmmn
mmimmmwumswwmmﬂ@@ﬂLmvmuﬂmmmfm 49 unz 96 iefiduf mwAL VaiinavaaeRngayde
shwiintiesann agszwing 0.61-0.70 wefidus wintu (Table 4) Fufumstiumaszazneviufseauauslutanlaneng
duAannstiadnsiafidudindu 125 pUL Wuszazinan 24 $alus ewlsesliinagnaedn 1 u figniugl 25°C

Table 4 Quality of ‘Holland’ papaya fruit harvested in late monsoon (October 2011) after ripening with various

ethylene concentrations at 25°C for 24 hours, then stored for another day

, Color development (%) , Consumer scores
Ethylene Weight loss Flesh by Flesh by F|rmne§s TSS
(WLL) (%) Skin* i : (N/cm?) (%) Sweetness Preference
cross section long section
Control 0.614 49.0° 96.0° 98.0 59.17 10.9 2.40 3.00
125 pL/L 0.708 84.0° 100.0° 100.0 29.74 1.1 3.00 3.40
250 PL/L 0.624 74.0%" 99.0%° 100.0 32.36 10.6 2.55 3.35
500 uL/L 0.696 78.0° 100.0° 100.0 36.52 115 3.10 3.50
Sig. 0.200™ 0.044* 0.052"™ 0.083™ 0.066™ 0.504™ 0.214™ 0.775™
% CV 12.67 26.23 2.40 1.38 53.14 8.79 31.07 34.10
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