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Abstract

Pineapple is one of 6 kinds of fruits from Thailand has been permitted to import to
USA market. However, it must be treated with gamma irradiation as a quarantine treatment. The
objective of this research was to investigate the effect of gamma Irradiation on quality and
storage life of fresh pineapple cv. Phetchaburi 1 and MD2. MD2 pineapple is high potential for
exporting and Phetchaburi 1 is recommended cultivar of DOA. Two experiments with two
cultivars were designed. The research was conducted at Horticulture Research Institute and
Office of Atoms for Peace from October 2017 to September 2019. RCB with 4 replications and
10 treatments were applied. Ten treatments including 1) 10-20% ripening fruit + no irradiation 2)
10-20% ripening fruit + 400 Gy irradiation 3) 10-20% ripening fruit + wax + 400 Gy irradiation 4)
10-20% ripening fruit + 0.3 ppm ozone dipped + 400 Gy irradiation 5) 10-20% ripening fruit +
0.3 ppm ozone dipped + 5% oxalic acid + 400 Gy irradiation 6) 30-40% ripenning fruit + no
iradiation 7) 30-40% ripening fruit + 400 Gy irradiation 8) 30-40% ripening fruit + wax + 400 Gy
irradiation 9) 30-40% ripening fruit + 0.3 ppm ozone dipped + 400 Gy irradiation and 10) 30-
40% ripening fruit + 0.3 ppm ozone dipped + 5% oxalic acid + 400 Gy irradiation. The results
showed that for Phetchaburi 1 pineapple at 10-20% ripening stage coated with wax and treated
400 Gy irradiation had good quality and trace of internal browning (5%) after storage at 13+2 °C
for 2 weeks and left at room temperature (RT) for 1 day. On the other hand, MD2 pineapple, the
10-20% ripening fruit treated with 0.3 ppm ozone, 5% oxalic acid, and 400 Gy irradiation gave
the high quality fruit and long storage life as 4 weeks without internal browning. Gamma

radiation at dose of 400 Gy caused only minor on TSS, TA, vitamin C, and firmness of pineapple,
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especially in MD2 but it had more effect on internal browning in Phetchaburi 1 if the fruit was
stored at 13+2 °C longer than 2 weeks. In addition, the more ripening level of the fruit the

shorter storage life was found.

Keywords: gamma irradiation, Phetchaburi 1, MD2 pineapple, quality, Internal browning
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Tngaglutievgaansgade ascorbic acid wazdudsufAtevasaules Polyphenol oxidase (PPO)
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1St time of experiment on Phetchaburi 1 pineapple

Table 1 Quality of Phetchaburi 1 pineapple after treated gamma irradiation

Phetchaburi 1 pineapple after treated

gamma irradiation

Treatment TSS TA Ascorbic Firmness
(%) (%) acid (kg/cmz)
(mg/100ml)
1. maturity 10-20%+no irradiation 16.68 abc 0.59c¢ 18.40 a-d 0.83
2. maturity 10-20%-+ irradiation 400 Gy 15.95 bcd 0.61bc 16.74 bcd 0.86
3. maturity 10-20%-+waxed + irradiation 400 Gy 16.45 a-d 0.63bc 17.12 bcd 0.96
4. maturity 10-20%+0Ozone dripped 0.3 ppm+ 16.45 a-d 0.57c 16.04 cd 0.93
irradiation 400 Gy
5. maturity 10-20%+ Ozone dripped 0.3 ppm 15.70d 0.66bc 15.74d 0.81
+Oxalic acid treated 5% + irradiation 400 Gy
6. maturity 30-40%-+ no irradiation 16.95 a 0.83a 20.68 a 0.84
7. maturity 30-40%-+ irradiation 400 Gy 16.20 a-d 0.80a 20.04 ab 091
8. maturity 30-40%+ waxed + irradiation 400 Gy 16.70 ab 0.74ab 18.53 a-d 1.05
9. maturity 30-40%-+ Ozone dripped 0.3 ppm 16.80 ab 0.73ab 19.37 abc 0.98
+ irradiation 400 Gy
10. maturity 30-40%+ Ozone dripped 0.3 ppm 15.80 cd 0.74ab 17.94 a-d 0.91
+Oxalic acid treated 5%+ irradiation 400 Gy
F * *% * ns
CV (%) 2.9 10.4 9.7 11.0




Table 2 Quality of Phetchaburi 1 pineapple after treated gamma irradiation and

storage 13+2 degree Celsius 2 weeks and room temperature (RT) 1 day

Phetchaburi 1 pineapple after treated gamma

irradiation and storage 2 weeks

Treatment
TSS TA Ascorbic acid Firmness
(%) (%) (mg/100ml) (kg/cmz)
1. maturity 10-20%-+no irradiation 15.95 cd 0.91a 17.33 a 0.86 ¢
2. maturity 10-20%-+ irradiation 400 Gy 15.03 e 0.72bc 12.05 ¢ 1.21 a
3. maturity 10-20%-+waxed + irradiation 400 Gy 16.55 bc 0.69bc 8.54 de 1.03 b
4. maturity 10-20%+0Ozone dripped 0.3 ppm+
15.63 de 0.62cd 10.09 cd 1.11ab
irradiation 400 Gy
5. maturity 10-20%+ Ozone dripped 0.3 ppm +Oxalic
15.48 de 0.81ab 14.96 b 1.03b
acid treated 5% + irradiation 400 Gy
6. maturity 30-40%-+ no irradiation 15.58 de 0.91a 19.50 a 1.02 b
7. maturity 30-40%-+ irradiation 400 Gy 16.40 C 0.51de 9.86 cde 1.03 b
8. maturity 30-40%+ waxed + irradiation 400 Gy 15.95 cd 0.51de 731 e 1.17 ab
9. maturity 30-40%+ Ozone dripped 0.3 ppm
17.78 a 0.51ab 8.35 de 1.12 ab
+ irradiation 400 Gy
10. maturity 30-40%+ Ozone dripped 0.3 ppm
17.15 ab 0.46e 8.22 de 1.04 b
+Oxalic acid treated 5%+ irradiation 400 Gy
F *% *% *% *%
CV (%) 2.3 13.3 11.9 7.5




Table 3 Quality of Phetchaburi 1 pineapple after treated gamma irradiation and

storage 13+2 degree Celsius 4 weeks and room temperature (RT) 1 day

Phetchaburi 1 pineapple after treated gamma

irradiation and storage 4 weeks

Treatment
TSS TA Ascorbic acid Firmness
(%) (%) (mg/100ml) (kg/cm”)
1. maturity 10-20%+no irradiation 15.45 0.96a 18.99 a 0.91
2. maturity 10-20%-+ irradiation 400 Gy 15.20 0.83bc 11.96 cde 0.78
3. maturity 10-20%-+waxed + irradiation 400 Gy 14.08 0.85b 14.53 bc 0.76
4. maturity 10-20%+0zone dripped 0.3 ppm+ 15.30 0.75de 1499 b 0.90
irradiation 400 Gy
5. maturity 10-20%+ Ozone dripped 0.3 ppm 15.13 0.78de 11.41 de 0.88
+Oxalic acid treated 5% + irradiation 400 Gy
6. maturity 30-40%-+ no irradiation 16.05 0.82bc 14.40 bc 0.91
7. maturity 30-40%-+ irradiation 400 Gy 15.33 0.74de 1097 e 0.76
8. maturity 30-40%+ waxed + irradiation 400 Gy 14.50 0.70e 13.79 bcd 0.70
9. maturity 30-40%+ Ozone dripped 0.3 ppm 14.88 0.80bcd 14.12 bc 0.91

+ irradiation 400 Gy
10. maturity 30-40%+ Ozone dripped 0.3 ppm 14.35 0.71e 12.04 cde 1.24
+Oxalic acid treated 5%+ irradiation 400 Gy

F ns ** ** ns

CV (%) 6.1 4.1 10.2 20.0

dMIUNMINAaeITIATI 1 waanisanesad 1Al 7SS TA Amilud uanseiuneada lag TSS gegn
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[ aa o

du TA gegalunssudsa 1 fmnugn 10-20% waglinne$ed fid 0.82% usndnameadatunssaisa 2
46789 uay 10 dInndud gegn 15.33 mg/100g FW Tunssuisi 8 uildunnsnasadftunssuds
7l 4 uaz 5 AN 12,58 wag 14.40 mg/100g FW Wagsgn 7.12 uay 7.00 mg/100g FW Tunssaisd 3
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[ |
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=
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an time of experiment of Phetchaburi 1 pineapple

Table 4  Quality of Phetchaburi 1 pineapple after treated gamma irradiation

Treatment Phetchaburi 1 pineapple after treated

gamma irradiation

TSS TA Ascorbic acid Firmness
(%) (%) (mg/100ml) (kg/cm?)
1. maturity 10-20%+no irradiation 18.35 d 0.82f 13.76 abc 0.83
2. maturity 10-20%-+ irradiation 400 Gy 20.33 b 0.54 bc 10.12 de 0.86
3. maturity 10-20%-+waxed + irradiation 400 Gy 2145a  0.69 def 712 e 0.96
4. maturity 10-20%+0Ozone dripped 0.3 ppm+ 18.03d  0.67 cde 12.58 a-d 0.93
irradiation 400 Gy
5. maturity 10-20%+ Ozone dripped 0.3 ppm +Oxalic 18.63 cd  0.73 ef 14.40 ab 0.81
acid treated 5% + irradiation 400 Gy
6. maturity 30-40%-+ no irradiation 19.65 bc 052b 11.20 bcd 0.84
7. maturity 30-40%-+ irradiation 400 Gy 18.60 cd 0.38 a 7.00 e 0.91
8. maturity 30-40%+ waxed + irradiation 400 Gy 18.85cd  0.44 ab 1533 a 1.05
9. maturity 30-40%-+ Ozone dripped 0.3 ppm 20.05b  0.56 bcd 11.37 bcd 0.98
+ irradiation 400 Gy
10. maturity 30-40%+ Ozone dripped 0.3 ppm 20.70 ab  0.57 bcd 10.69 cd 0.91
+Oxalic acid treated 5%+ irradiation 400 Gy
F o o *% ns
CV (%) 3.1 12.8 16.7 11.0

10



Table 5 Quality of Phetchaburi 1 pineapple after treated gamma irradiation and

storage13+2 degree Celsius 2 weeks and room temperature (RT) 1 day

Phetchaburi 1 pineapple after treated gamma

irradiation and storage 2 weeks

Treatment
TSS TA Ascorbic acid Firmness
(%) (%) (mg/100ml) (kg/cmz)
1. maturity 10-20%-+no irradiation 20.28 ab 0.89 bc 17.58 ab 0.86 a
2. maturity 10-20%-+ irradiation 400 Gy 20.13 ab 0.90 bc 12.04 d 121 ¢
3. maturity 10-20%-+waxed + irradiation 400 Gy 19.55 abc 0.68 a 10.71 de 1.03 b
4. maturity 10-20%+0Ozone dripped 0.3 ppm+
18.13 d 0.94 bc 15.45 bc 1.11 bc
irradiation 400 Gy
5. maturity 10-20%+ Ozone dripped 0.3 ppm
19.98 abc 0.88 bc 16.83 abc 1.03 b
+Oxalic acid treated 5% + irradiation 400 Gy
6. maturity 30-40%-+ no irradiation 18.70 cd 097 c 14.94 ¢ 1.02 b
7. maturity 30-40%-+ irradiation 400 Gy 20.70 a 0.81 ab 10.28 de 1.03 b
8. maturity 30-40%+ waxed + irradiation 400 Gy 19.03 bcd 0.74 a 10.68 de 1.17 bc
9. maturity 30-40%+ Ozone dripped 0.3 ppm
20.35 ab 0.82 ab 8.76 e 1.12 bc
+ irradiation 400 Gy
10. maturity 30-40%+ Ozone dripped 0.3 ppm
19.08 bcd 0.73 a 18.17 a 1.04 b
+Oxalic acid treated 5%+ irradiation 400 Gy
F *% *% *% *%
CV (%) 3.7 8.7 10.5 7.5
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Table 6 Quality of Phetchaburi 1 pineapple after treated gamma irradiation and

storage 13+2 degree Celsius 4 weeks and room temperature (RT) 1 day

Phetchaburi 1 pineapple after treated gamma

irradiation and storage 4 weeks

Treatment
TSS TA Ascorbic acid Firmness
(%) (%) (mg/100ml) (kg/cmz)
1. maturity 10-20%-+no irradiation 17.65 ab 0.97 bc 13.02 bcd 0.91
2. maturity 10-20%-+ irradiation 400 Gy 17.83 a 1.04 c 11.22 cd 0.78
3. maturity 10-20%-+waxed + irradiation 400 Gy 18.40 a 0.86 ab 10.69 cd 0.76
4. maturity 10-20%+0Ozone dripped 0.3 ppm+
18.18 a 1.02 ¢ 10.14 cde 0.90
irradiation 400 Gy
5. maturity 10-20%+ Ozone dripped 0.3 ppm
14.23 d 0.95 bc 1891 a 0.88
+Oxalic acid treated 5% + irradiation 400 Gy
6. maturity 30-40%-+ no irradiation 15.73 ¢ 0.95 bc 14.25 bc 0.91
7. maturity 30-40%-+ irradiation 400 Gy 16.13 bc 0.75 a 8.56 de 0.76
8. maturity 30-40%+ waxed + irradiation 400 Gy 17.18 abc 0.75a 6.07 e 0.70
9. maturity 30-40%+ Ozone dripped 0.3 ppm
17.10 abc 0.75a 10.71 cd 0.91
+ irradiation 400 Gy
10.maturity 30-40%+ Ozone dripped 0.3 ppm
17.43 ab 0.94 bc 17.02 ab 1.17
+Oxalic acid treated 5%+ irradiation 400 Gy
CV (%) 4.8 7.7 19.7 18.9
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3rd time of experiment of Phetchaburi 1 pineapple

Table 7 Quality of Phetchaburi 1 pineapple after treated gamma irradiation

Phetchaburi 1 pineapple after treated gamma

irradiation

Treatment

TSS TA  Ascorbic acid Firmness

(%) (%)  (mg/100ml) (kg/cmz)
1. maturity 10-20%+no irradiation 17.18 0.67 14.77 a 0.93
2. maturity 10-20%-+ irradiation 400 Gy 17.22 0.55a 13.04 ¢ 0.93
3. maturity 10-20%-+waxed + irradiation 400 Gy 17.01 053 a 13.89 b 0.88
4. maturity 10-20%+0Ozone dripped 0.3 ppm

16.61 0.60 b 14.04 b 0.98
+ irradiation 400 Gy
5. maturity 10-20%+  Ozone  dripped 0.3 ppm

16.99 0.56 ab 14.38 ab 1.00

+Oxalic acid treated 5% + irradiation 400 Gy

F ns ** ** ns
CV (%) 3.7 53 2.5 6.9

Table 8  Quality of Phetchaburi 1 pineapple after treated gamma irradiation and Storage

13+2 degree Celsius 2 weeks and room temperature (RT) 1 day

Phetchaburi 1 pineapple after treated

gamma irradiation and storage 2 weeks

Treatment
TSS TA  Ascorbic acid Firmness
(%) (%)  (mg/100ml) (kg/cmz)
1. maturity 10-20%+no irradiation 17.30 0.85 15.81 3 0.89 a
2. maturity 10-20%+ irradiation 400 Gy 17.45 0.74 10.65 b 087 ab
3. maturity 10-20%+waxed + irradiation 400 Gy 17.58 0.75 1057 b 0.81 ¢
4. maturity 10-20%+0Ozone dripped 0.3 ppm
+ irradiation 400 Gy 17.94 0.76 10.86 b 0.83 bc
5.maturity 10-20%+  Ozone  dripped 0.3 ppm
+Oxalic acid treated 5% + irradiation 400 Gy 18.02 0.76 1093 b 0.84 bc
F ns ns x% %
v (%) 3.9 7.0 9.4 3.9
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Table 9  Quality of Phetchaburi 1 pineapple

after

treated gamma

Storage 13+2 degree Celsius 4 weeks and room temperature (RT) 1 day

irradiation and

Phetchaburi 1 pineapple after treated gamma

irradiation and storage 4 weeks

Treatment
TSS TA  Ascorbic acid Firmness
(%) (%) (mg/100mL) (kg/cm?)
1. maturity 10-20%+no irradiation 16.84 3 0.79 ¢ 1737 3 0.70 b
2. maturity 10-20%-+ irradiation 400 Gy 16.83 a 0.78 bc 10.60 b 0.74 ab
3. maturity 10-20%-+waxed + irradiation 400 Gy 1576 b 0.71 a 8.86 b 0.75 ab
4. maturity 10-20%+0Ozone dripped 0.3 ppm
+ irradiation 400 Gy 16.66 a 0.74 ab 8.78 b 0.79 a
5.maturity 10-20%+  Ozone  dripped 0.3 ppm
+Oxalic acid treated 5% + irradiation 400 Gy 16.85 a 0.71 a 5.56 ¢ 0.80a
F * > > *
CV (%) 3.1 a1 11.1 a8

Table 10 Internal browning of Phetchaburi 1 pineapple after storage 13+2 degree Celsius

2 and 4 weeks and room temperature (RT) 1 day

Internal browning (%)

Treatment after storage(W) + RT 1 day
2 weeks 4 weeks

1. maturity 10-20%+no irradiation 0 20

2. maturity 10-20%+ irradiation 400 Gy 20 90

3. maturity 10-20%+waxed + irradiation 400 Gy 5 95

4. maturity 10-20%+0Ozone dripped 0.3 ppm 10 100

+ irradiation 400 Gy

5. maturity 10-20%+ Ozone dripped 0.3 ppm +Oxalic acid 15 100

treated 5% + irradiation 400 Gy
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1_.. . .
Time of experiment on MD2 pineapple

Table 11 Quality of MD2 pineapple after treated gamma irradiation

MD2 pineapple after treated gamma

irradiation
Treatment
TSS TA Ascorbic acid Firmness
(%) (%) (mg/100g FW) (kg/cmz)
1. maturity 10-20%+no irradiation 15.14 0.69 abc 52.28 1.42 bc
2. maturity 10-20%-+ irradiation 400 Gy 15.68 0.74 a 53.53 1.66 ab
3. maturity 10-20%-+waxed + irradiation 400 Gy 15.32 0.65 abc 4514 151 b
4. maturity 10-20%+0zone dripped 0.3 ppm+
15.07 0.69 abc 44.95 1.81 a
irradiation 400 Gy
5. maturity 10-20%+ Ozone dripped 0.3 ppm +Oxalic
14.79 0.72 ab 50.91 143 b
acid treated 5% + irradiation 400 Gy
6. maturity 30-40%-+ no irradiation 15.49 0.58 bcd 43.70 1.15d
7. maturity 30-40%-+ irradiation 400 Gy 14.62 0.61 a-d 52.08 1.18 cd
8. maturity 30-40%-+ waxed + irradiation 400 Gy 16.19 0.56 cd 50.00 0.94 d
9. maturity 30-40%+ Ozone dripped 0.3 ppm +
15.10 0.49d 39.66 1.05d
irradiation 400 Gy
10.  maturity 30-40%+ Ozone dripped 0.3 ppm
15.55 0.66 abc 47.45 1.12d
+Oxalic acid treated 5%+ irradiation 400 Gy
F ns * ns **
CV (%) 7.9 116 17.2 10.6
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Table 12 Quality of MD2 pineapple after treated gamma irradiation and storage 13+2 degree

celsius 2 weeks and room temperature (RT) 1 day

MD2 pineapple after treated gamma

irradiation and storage 2 weeks+ RT 1 day

Treatment TSS TA Ascorbic Firmness
(%) (%) acid (kg/cm”)
(mg/100ml)

1. maturity 10-20%-+no irradiation 14.08 092 a 65.53 a 1.63 abc

2. maturity 10-20%-+ irradiation 400 Gy 13.88 0.85ab 5597 abc 1.67 abc

3. maturity 10-20%-+waxed + irradiation 400 Gy 15.20 0.81 bc 59.04 ab 1.77 ab

4. maturity 10-20%+0zone dripped 0.3 ppm+ 14.43 0.78 bc 62.19 a 1.83 ab
irradiation 400 Gy

5. maturity 10-20%+ Ozone dripped 0.3 ppm +Oxalic 14.47 0.76 bc  50.83 bcd 1.98 a
acid treated 5% + irradiation 400 Gy

6. maturity 30-40%-+ no irradiation 15.97 0.72 bc 47.88 cd 1.24 ¢

7. maturity 30-40%-+ irradiation 400 Gy 16.15 0.60 e 44.32 de 1.27 ¢

8. maturity 30-40%-+ waxed + irradiation 400 Gy 15.08 0.63 de 47.81 cd 1.50 bc

9. maturity 30-40%+  Ozone  dripped 0.3 ppm + 15.28 0.65 de 47.07 cd 1.44 bc
irradiation 400 Gy

10.  maturity 30-40%+ Ozone dripped 0.3 ppm 14.40 0.62 de 35.7d e 1.43 bc
+Oxalic acid treated 5%+ irradiation 400 Gy

F ns *% *% *

CV (%) 5.8 7.5 10.6 154
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2 __, . .
Time of experiment on MD2 pineapple

Table 13 Quality of MD2 pineapple after treated gamma irradiation

MD2 pineapple after treated gamma

irradiation
Treatment
TSS TA Ascorbic acid Firmness
(%) (%) (mg/100ml) (kg/cmz)
1. maturity 10-20%+no irradiation 16.65ab 0.53 bcd 64.32 a 1.54 ab
2. maturity 10-20%+ irradiation 400 Gy 16.65ab 0.66a 52.97 abc 211 a
3. maturity 10-20%+waxed + irradiation 400 Gy 15.70bc 0.49¢cd 52.43 abc 1.81 ab
4. maturity 10-20%+0Ozone dripped 0.3 ppm+
16.45ab 0.54bcd 55.76 ab 231a
irradiation 400 Gy
5. maturity 10-20%+ Ozone dripped 0.3 ppm +Oxalic
15.0c 0.62ab 58.30 ab 1.90 ab
acid treated 5% + irradiation 400 Gy
6. maturity 30-40%-+ no irradiation 17.05a 0.62 ab 45.62 bcd 1.15b
7. maturity 30-40%-+ irradiation 400 Gy 16.70ab 0.50 cd 38.82 cd 1.18 b
8. maturity 30-40%+ waxed + irradiation 400 Gy 16.45ab 0.57 abc 51.84 abc 0.94 b
9. maturity 30-40%-+ Ozone dripped 0.3 ppm 16.38ab 1.05 b
047d 44.64 bcd
+ irradiation 400 Gy
10. maturity 30-40%+ Ozone dripped 0.3 ppm +Oxalic ~ 15.88bc 1.12b
0.52 bcd 34.18 d
acid treated 5%+ irradiation 400 Gy
F * *% * *
v (%) 3.5 15.5 32.6 3.5
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Table 14 Quality of MD2 pineapple after treated gamma irradiation and storage 13+2

degree celsius 2 weeks and room temperature (RT) 1 day

MD2 pineapple after treated gamma irradiation

and storage 2 weeks+ RT 1 day

Treatment
TSS TA Ascorbic acid Firmness
(%) (%) (mg/100mL) (ke/cm?)
1. maturity 10-20%+no irradiation 17.35 abc 0.80 ¢ 23.81d 1.63 abc
2. maturity 10-20%¢+ irradiation 400 Gy 17.15 abc 0.67 a 32.70 ab 1.30 c
3. maturity 10-20%-+waxed + irradiation 400 Gy 17.50 ab 0.72 ab 30.65 ab 211 ab
4. maturity 10-20%+0zone dripped 0.3 ppm+ 15.85d 0.76 bc 3193 ab 237a
irradiation 400 Gy
5. maturity 10-20%+  Ozone  dripped 0.3 ppm 16.95 bc 0.90 de 33.73 a 2.18 ab
+Oxalic acid treated 5% + irradiation 400 Gy
6. maturity 30-40%-+ no irradiation 17.05 abc 0.89 d 25.96 cd 1.24 ¢
7. maturity 30-40%-+ irradiation 400 Gy 17.63 ab 096 e 28.55 bc 1.27 ¢
8. maturity 30-40%+ waxed + irradiation 400 Gy 16.78 c 0.78 bc 32.73 ab 1.50 bc
9. maturity 30-40%-+ Ozone dripped 0.3 ppm 17.68 a 0.69 a 28.90 bc 1.44 bc
+ irradiation 400 Gy
10.maturity 30-40%+ Ozone  dripped 0.3 ppm  17.45 abc 0.79 c 28.49 bc 1.42 bc
+Oxalic acid treated 5%+ irradiation 400 Gy
F *% *% *% *
CV (%) 2.1 4.3 8.0 24.2
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Table 15 Quality of MD2 pineapple after treated gamma irradiation and storage 13 +2 degree

Celsius 4 weeks and room temperature (RT) 1 day

MD2 pineapple after treated gamma irradiation

and storage 4 weeks+ RT 1 day

Treatment
TSS TA Ascorbic acid Firmness
(%) (%) (mg/100ml) (kg/cm?)
1. maturity 10-20%+no irradiation 16.40 a 0.83 cd 49.36 ab 0.89
2. maturity 10-20%¢+ irradiation 400 Gy 15.65 a 0.63 a 28.83 e 0.94
3. maturity 10-20%-+waxed + irradiation 400 Gy 15.18 a-d 0.82 cd 50.09 a 0.93
4. maturity 10-20%+0zone dripped 0.3 ppm+
14.70 bcd 0.66 ab 37.31 cd 0.78
irradiation 400 Gy
5.maturity 10-20%+  Ozone  dripped 0.3 ppm
14.65 bcd 0.87d 42.36 bc 0.83
+Oxalic acid treated 5% + irradiation 400 Gy
6. maturity 30-40%-+ no irradiation 16.50 a 0.78 bcd 42.66 bc 0.87
7. maturity 30-40%-+ irradiation 400 Gy 13.90 d 0.69 ab 34.59 de 0.97
8. maturity 30-40%+ waxed + irradiation 400 Gy 15.50 abc 0.60 a 32.05 de 0.85
9. maturity 30-40%+ Ozone dripped 0.3 ppm
14.18 cd 0.73 abc 38.36 cd 0.86
+ irradiation 400 Gy
10.  maturity 30-40%+ Ozone dripped 0.3 ppm
15.83 ab 0.62 a 34.18 de 0.99
+Oxalic acid treated 5%+ irradiation 400 Gy
F *% *% *% ns
CV (%) 4.9 9.6 10.1 12.0
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3 _.. . .
Time of experiment on MD2 pineapple

Table 16 Quality of MD2 pineapple after treated gamma irradiation

MD2 pineapple after treated gamma

irradiation

Treatment

TSS TA  Ascorbic acid Firmness

(%) (%)  (mg/100ml) (kg/cmz)
1. maturity 10-20%+no irradiation 15.23 0.67 38.36 1.08 ¢
2. maturity 10-20%-+ irradiation 400 Gy 14.62 0.62 37.83 1.49 ab
3. maturity 10-20%-+waxed + irradiation 400 Gy 14.31 0.63 37.81 1.38 be
4. maturity 10-20%+0Ozone dripped 0.3 ppm
+ irradiation 400 Gy 14.48 0.64 38.48 1.77 a
5.maturity 10-20%+  Ozone  dripped 0.3 ppm

+Oxalic acid treated 5% + irradiation 400 Gy 15.13 0.64 37.55 1.63 ab

F ns ns ns *
v (%) a5 9.8 3.7 15.6
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Table 17 Quality of MD2 pineapple after treated gamma irradiation and storage 13+2 degree

Celsius 2 weeks and room temperature (RT) 1 day

MD2 pineapple after treated gamma irradiation

and storage 2 weeks+ RT 1 day

Treatment
TSS TA  Ascorbic acid Firmness
(%) (%) (mg/100mL) (kg/cm?)
1. maturity 10-20%+no irradiation 14.79 0.77 b 56.84 0.96
2. maturity 10-20%-+ irradiation 400 Gy 14.60 0.70 a 52.76 117
3. maturity 10-20%-+waxed + irradiation 400 Gy 14.30 0.82 b 55.62 1.21
4. maturity 10-20%+0Ozone dripped 0.3 ppm
+ irradiation 400 Gy 14.50 0.78 b 56.55 1.23
5.maturity 10-20%+  Ozone  dripped 0.3 ppm
+Oxalic acid treated 5% + irradiation 400 Gy 14.65 0.76 ab 45.55 1.24
F ns * ns ns
v (%) a1 6.0 14.4 14.7

Table 18 Quality of MD2 pineapple after treated gamma irradiation and storage 13+2 degree

Celsius 4 weeks and room temperature (RT) 1 day

MD2 pineapple after treated gamma irradiation

and storage 4 weeks+ RT 1 day

Treatment
TSS TA  Ascorbic acid Firmness
(%) (%)  (mg/100ml) (ke/cm’)
1. maturity 10-20%-+no irradiation 13.47 0.79 ¢ 2586 b 0.88 b
2. maturity 10-20%-+ irradiation 400 Gy 14.13 0.70 b 3261 a 1.04 ab
3. maturity 10-20%-+waxed + irradiation 400 Gy 1355 0.61 a 27.44 b 1.00 ab
4. maturity 10-20%+0zone dripped 0.3 ppm
+ irradiation 400 Gy 13.28 0.66 ab 27.02b 1.18 a
5.maturity 10-20%+  Ozone  dripped 0.3 ppm
+Oxalic acid treated 5% + irradiation 400 Gy 13.66 0.63 a 35.46 a 1.16 a
F ns - - x
S 4.9 5.6 10.3 12.7
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Table 19 Internal browning of MD2 pineapple after storage 13+2 degree Celsius 2 and 4 weeks and

room temperature (RT) 1 day

Internal browning (%)

Treatment after storage(W) + RT 1 day
2 weeks 4 weeks
1. maturity 10-20%-+no irradiation 0 0

2. maturity 10-20%-+ irradiation 400 Gy 0 0

3. maturity 10-20%-+waxed + irradiation 400 Gy 0 0

4. maturity 10-20%+0Ozone dripped 0.3 ppm 0 0

+ irradiation 400 Gy

5. maturity 10-20%+ Ozone dripped 0.3 ppm +Oxalic acid 0 0
treated 5% + irradiation 400 Gy

Table 20 Internal browning of MD2 and Phetchaburi 1 pineapple after storage 13+2 degree

Celsius 2 and 4 weeks and room temperature (RT) 1 day

Internal browning (%)

after storage (W) + RT 1 day

Treatment
MD2 Phetchaburi 1
2 weeks 4 weeks 2 weeks 4 weeks

1.maturity 10-20%+no irradiation 0 0 0 20
2. maturity 10-20%-+ irradiation 400 Gy 0 0 20 90
3. maturity 10-20%+waxed + irradiation 400 Gy 0 0 5 95
4. maturity 10-20%+0zone dripped 0.3 ppm

PP PP 0 0 10 100

+ irradiation 400 Gy
5. maturity 10-20%+ Ozone dripped 0.3 ppm +Oxalic acid
0 0 15 100

treated 5% + irradiation 400 Gy
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