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Abstract

Fruit and vegetable have a high postharvest loss because they still alive and have high water content.
Therefore, it is important to maintain the quality of produce after harvesting. In order to have high quality as
same as harvest date. The objective of this project is to preserve the quality and extend the shelf life of fresh
produce by using ethylene absorbent, modified atmosphere, calcium and packaging. The effect of ethylene
absorbent in packaging on the shelf life of banana was studied both single fruit and banana bunches. It was
found that 1 packet of commercial ethylene absorbent and 2 packet of corncob biochar ethylene absorbent
stored at 25°C can extend the shelf life of single and banana bunches best. The study on the use of modified
atmosphere packaging and corncob charcoal ethylene absorbent to extent the shelf life of mangosteen during
transportation from Chanthaburi and Chumphon provinces. It was found that mangosteen of both areas in
modified atmosphere packaging + ethylene absorbent has the highest consumer‘acceptance and can store for
28 days. Use of calcium to maintain mango quality after harvest by foliar spraying calcium boron fertilizer. It
was found that mangos obtained with Calcium boron had higher fruit weight than control. After 28 days of
storage, Calcium boron treatment can be delay weight loss, fruit firmness postharvest disease. The study of
using micro perforated film to maintain quality of mixed salad (butterhead and cos) and baby corn. It was found
that mix salad packed in micro perforated film OTR 5,000-10,000 em’/m?/d bags with or without plastic trays
can be stored for 18 days. Baby corn packed in plastic-tray and wrapped with micro perforated film OTR 5,000-
10,000 cm?/m?/d bag can be stored for 20 days and'maintain freshness and delay browning better than packed
in micro perforated film bags without plastic tray. The study of using micro perforated film to maintain quality
of rambutan and mangosteen. It was found that rambutan packed in LDPE micro perforated film or packed in
plastic trays and covered with LDPE micro perforated film OTR 5,000-10,000 cm?/m?/d can be stored for 14
days. While mangosteen packed/in paper trays and wrapped with PVC film or packed in OPP or LDPE micro
performed film OTR 15,000-20,000 cm?’/m?/d can be stored for 15 days. The study on suitable pomelo and
mangosteen packaging for export. The results showed that coating with 20% carnauba to maintain quality and
freshness. In addition, pumelo packed in MAP bag before place in corrugated paper boxes can extend the shelf
life more than 9 weeks at 13°C and can be stored at room temperature for distribution at least 7 days. Coated
mangosteen 8 kg packed in MAP bag before place in plastic basket, corrugated paper box and MAP bag before
place in corrugated paper box delayed weight loss, texture and hard peel and could prolong shelf life for 14

days.
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Ethylene production (ul/kg.hr) of banana (single fruit) with ethylene adsorbent
storage at 25 °C for 6 days.

Fruit color development b* of banana (single fruit) with ethylene adsorbent storage
at 25 °C for 6 days.

Fruit firmness (N) of banana (single fruit) with ethylene adsorbent storage at 25 °C

for 6 days.

Consumer acceptance of banana (single fruit) with ethylene adsorbent storage at 25 °C
for 6 days.

Ethylene production (ul/kg.hr) of banana (bunch fruit) with ethylene adsorbent storage
at 25 °C for 6 days.

Fruit color development b* of banana (bunch fruit) with ethylene adsorbent storage
at 25 °C for 6 days.

Fruit firmness (N) of banana (bunch fruit) with ethylene adsorbent storage at 25 °C
for 6 days.

Consumer acceptance of banana (bunch fruit) with ethylene adsorbent storage at
25 °C for 6 days.

Weight loss (%) of mangosteen with ethylene adsorbent in combination with MAP
packaging storage at 13°C for 28 days from Chanthaburi..

Fruit color development a*'of mangosteen with ethylene adsorbent in combination
with MAP packaging'storage at 13°C for 28 days from Chanthaburi.

Ethylene production (pl/kg.hr) of mangosteen with ethylene adsorbent in combination
with MAP packaging storage at 13°C for 28 days from Chanthabuiri.

Consumer aceeptance of mangosteen with ethylene adsorbent in combination with MAP
packaging storage at 13 °C for 28 days from Chanthaburi.

Weight loss (%) of mangosteen with ethylene adsorbent in combination with MAP
packaging storage at 13°C for 28 days from Chumphon

Fruit color development a* of mangosteen with ethylene adsorbent in combination
with MAP packaging storage at 13°C for 28 days from Chumphon.

Ethylene production (ul/kg.hr) of mangosteen with ethylene adsorbent in combination
with MAP packaging storage at 13°C for 28 days from Chumphon.

Consumer acceptance of mangosteen with ethylene adsorbent in combination with MAP
packaging storage at 13 °C for 28 days from Chumphon.

Fruit weight (g) of the mango cv. Nam Dok Mai Sri Thong according to calcium

application after harvest.
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Weight loss (%) of the mango cv. Nam Dok Mai Sri Thong according to calcium
application and storage at 13 °C for 28 days.

Fruit firmness (N) of the mango cv. Nam Dok Mai Sri Thong according to calcium
application and storage at 13 °C for 28 days.

Postharvest disease of the mango cv. Nam Dok Mai Sri Thong according to calcium
application and storage at 13 °C for 28 days.

Weight loss (%) of salad mix packed in different packaging during store at 5°C

b* value of salad mix packed in different packaging during store at 5°C

Total soluble solid (°brix) of salad mix packed in different packaging during store
at 5°C

Overall preference score of salad mix packed in different packaging during store
at 5°C

Weight loss (%) of baby corn packed in different packaging during store at 5°C
Browning (score) of baby com packed in different packaging during store at 5°C
Overall preference score of baby corn packed in different packaging during store
at 5°C

Weight loss (%) of rambutan packed in different.packaging

L value of rambutan packed in different packaging

Peel browning (score) (%) of rambutan packed in different packaging

Spindle hair browning (score) (%) of rambutan packed in different packaging
Overall preference (score) (%) of rambutan packed in different packaging

Weight loss (%) of mangosteen packed in micro perforated film during store at 13°C
a* value of mangosteen packed in micro perforated film during store at 13°C
Peel firmness (N).of mangosteen packed in micro perforated film during store at 13°C
Overall preference of mangosteen packed in micro perforated film during store
at 13°C

Weight loss (%) of pomelo fruit during stored at 13°C

b* of pomelo fruit during stored at 13°C

Overall preference scores (score 1-9) of pomelo fruit during stored at 13°C
Weight loss (%) of mangosteen during stored at 13°C

Texture (N) of mangosteen during stored at 13°C

Overall preference scores (1-9) of mangosteen fruits during stored at 13°C
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Table 1.1 Ethylene production (ul/kg.hr) of banana (single fruit) with ethylene adsorbent storage at 25°C for 6

days.
Day after storage (Day)
Treatments Average
0 2 4 6
Control 2.17b 28lbc  3.28b 7.62a 397a
Ethyl—Gone® 0.07d 0.20d 1.99bc 5.13ab 1.85b
corncob biochar 1 packet 1.61bc 0.25d 1.27c 5.19ab 2.08b
corncob biochar 2 packets 1.06¢ 0.31d 1.28c 5.32ab 1.99b
Average 1.23b 0.89b 1.95b 5.81a

F-test CV (%)

treatments (A) ** 15.17

Day after storage (B) ** 20.60

Different letters indicate significant (P < 0.05) differences according to the Duncan’s new multiple range test.

Table 1.2 Fruit color development b* of banana (single fruit) with ethylene.adsorbent storage at 25°C for 6

days.
Day. after storage (Day)
Treatments Average
0 2 a4 6
Control 40.16 44.94 40.08 38.6 40.88b
Fthyl-Gone® 40.16 42.9 41.82 37.62 40.62b
corncob biochar 1 packet 40.16 44.38 43.72 40.34 42.15a
corncob biochar 2 packets 40.16 45.98 43.96 44.04 43.533
Average 40.16b 44.55a 42.40a 40.15b

F-test CV (%)

treatments (A) * 17.53

Day after storage (B) ** 18.44

Different letters indicate significant (P < 0.05) differences according to the Duncan’s new multiple range test.

ns = not significantly different
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Table 1.3 Fruit firmness (N) of banana (single fruit) with ethylene adsorbent storage at 25°C for

6 days.
Day after storage (Day)
Treatments Average
0 2 a4 6
Control 10.42 5.70 2.16 1.47 4.90b
EthyL—Gone® 10.42 6.47 2.79 1.61 5.32a
corncob biochar 1 packet 10.42 5.97 2.82 1.67 5.22a
corncob biochar 2 packets 10.42 5.26 294 1.65 5.07a
Average 10.43a 5.85b 2.68c 1.60d

F-test CV (%)

treatments (A) * 14.35

Day after storage (B) ** 21.14

Different letters indicate significant (P < 0.05) differences according to the Duncan’s new multiple range test.

ns = not significantly different

Table 1.4 Consumer acceptance of banana (single fruit) with ethylene adsorbent storage at 25°C for 6 days.

Day after storage (Day)

Treatments Average
0 2 4 6
Control 5.00 3.00 2.20 1.20 2.85b
Fthyl-Gone® 5.00 3.80 3.20 2.80 3.70a
corncob biochar 1 packet 5.00 3.60 3.20 2.80 3.65a
corncob biochar 2 packets 5.00 4.00 3.10 2.60 3.68a
Average 5.00a 3.60b 2.95¢ 2.40c
F-test CV (%)
treatments (A) * 9.43
Day after storage (B) ** 13.33

Different letters indicate significant (P < 0.05) differences according to the Duncan’s new multiple range test.

ns = not significantly different
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Table 1.5 Ethylene production (ul/kg.hr) of banana (bunch fruit) with ethylene adsorbent storage at 25°C for 6

days.
Day after storage (Day)
Treatments Average
0 2 a4 6
Control 2.46¢ 3.52bc  4.93b 7.49a 4.60a
Ethyl—Gone® 0.01d 1.05d 1.57bc 5.98ab 2.15b
corncob biochar 1 packet 1.02d 0.65bc  1.08b 5.70a 2.11b
corncob biochar 2 packets 1.00d 0.67bc  1.77bc  5.17ab 2.15b
Average 0.12b 0.47b 0.84b 2.33a

F-test CV (%)

treatments (A) ** 11.41

Day after storage (B) ** 19.24

Different letters indicate significant (P < 0.05) differences according to the Duncan’s new multiple range test.

Table 1.6 Fruit color development b* of banana (bunch fruit) with ethylene adsorbent storage at 25°C for 6

days.
Day after storage (Day)
Treatments Average
0 2 4 6
Control 45.44 47.41 50.39 53.87 49.28a
Ethyl-Gone® 45.44 45.76 44.21 47.45 44.39b
corncob biochar 1 packet 45.44 44.78 42.81 44.17 42.98b
corncob biochar 2 packets 45.44 44.16 43.35 43.98 42.91b
Average 45.44b 45.53b 45.19b  47.36a

F-test CV (%)

treatments (A) * 31.95

Day-after storage (B) * 32.79

Different letters indicate significant (P < 0.05) differences according to the Duncan’s new multiple range test.

ns = not significantly different
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Table 1.7 Fruit firmness (N) of banana (bunch fruit) with ethylene adsorbent storage at 25°C for 6 days.

Day after storage (Day)

Treatments Average
0 2 a4 6
Control 14.44 5.20 2.62 2.09 6.09b
Ethyl-Gone® 1444  6.18 4.29 3.34 7.06a
corncob biochar 1 packet 14.44 5.61 4.49 3.46 7.00a
corncob biochar 2 packets 14.44 6.22 4.95 3.65 7.32a
Average 14443  6.04b 2.34c 1.89c
F-test CV (%)
treatments (A) * 8.25
Day after storage (B) ** 14.4

Different letters indicate significant (P < 0.05) differences according to the Duncan’s new-multiple range test.

ns = not significantly different

Table 1.8 Consumer acceptance of banana (bunch fruit) with ethylene‘adsorbent storage at 25°C for 6 days.

Day after storage (Day)

Treatments Average
0 2 4 6
Control 5.00 3.00 2.60 1.60 3.05b
Ethyl—Gone® 5.00 3.80 2.80 2.60 3.55a
corncob biochar 1 packet 5.00 3.60 2.80 2.60 3.50a
corncob biochar 2 packets 5.00 3.80 2.90 2.60 3.58a
Average 5.00a 3.55ab 2.78b 2.35b

F-test CV (%)

treatments (A) ns 12.89

Day after storage (B) ** 14.46

Different letters indicate significant (P < 0.05) differences according to the Duncan’s new multiple range test.

ns = not significantly different
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Table 2.1 Weight loss (%) of mangosteen with ethylene adsorbent in combination with MAP packaging storage

at 13°C for 28 days from Chanthaburi.

Day after storage (Day)

Treatments Average
7 14 21 28
Control 2.98 2.42 3.52 4.71 2.84a
Control + corncob biochar 1.07 3.80 3.17 4.52 1.96a
MAP packaging 0.27 2.52 1.51 0.66 0.54b
MAP packaging + corncob biochar 0.46 0.36 1.45 0.87 0.65b
Average 1.19b 1.19b 2.41a 2.69a

F-test CV (%)

Treatments (A) ** 60.78

Day after storage (B) ** 56.38

Different letters indicate significant (P < 0.05) differences according to the Duncan’s new multiple range test.

ns = not significantly different

Table 2.2 Fruit color development a* of mangosteen with ethylene-adsorbent’in combination with MAP

packaging storage at 13°C for 28 days from Chanthaburi.

Day after'storage (Day)

Treatments Average
0 7 14 21 28
Control 12,29 20.39 21.58 15.85 16.61 17.34b
Control + corncob biochar 12.29 20.54 20.58 17.89 17.47 17.76b
MAP packaging 12.29 23.03 26.43 23.79 20.54 21.22a
MAP packaging + corncob biochar 12.29 24.15 24.54 26.10 23.31 22.08a
Average 12290  22.03a 23.28a 2091b 19.48b
F-test CV (%)
Treatments (A) ** 8.81
Day after storage (B) ** 9.06

Different letters indicate significant (P < 0.05) differences according to the Duncan’s new multiple range test.

ns = not significantly different
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Table 2.3 Ethylene production (ul/kg.hr) of mangosteen with ethylene adsorbent in combination with MAP packaging
storage at 13°C for 28 days from Chanthaburi.

Day after storage (Day)

Treatments Average
0 7 14 21 28
Control 0.13b 0.47a 0.42a 0.47a 0.40a 0.38a
Control + corncob biochar 0.13b 0.27b 0.20b 0.18b 0.19b 0.24b
MAP packaging 0.13b  040b  034b  032b  0.22b 0.28b
MAP packaging + corncob biochar 0.13b 0.27b 0.26b 0.14b 0.17b 0.19c
Average 0.13b 0.35a 0.31a 0.28a 0.25a

F-test CV (%)

Treatments (A) ** 27.30

Day after storage (B) ** 29.72

Different letters indicate significant (P < 0.05) differences according to the Duncan’s new multiple range test.

Table 2.4 Consumer acceptance of mangosteen with ethylene adsorbent in. combination with MAP packaging

storage at 13°C for 28 days from Chanthaburi.

Day.after storage (Day)

Treatments Average
0 7 14 21 28
Control 5.00 a.11 3.78 2.67 2.39 3.59b
Control + corncob biochar 5.00 4.20 3.78 3.44 2.78 3.84b
MAP packaging 5.00 4.56 4.11 4.00 3.16 4.17a
MAP packaging + corncob biochar 5.00 4.33 4.22 4.00 3.61 4.23a
Average 5.00a 4.30a 3.97b 3.53b 2.99b

F-test CV (%)

Treatments (A) * 11.82

Day after storage(B) * 12.00

Different letters indicate significant (P < 0.05) differences according to the Duncan’s new multiple range test.

ns = not significantly different
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Table 2.5 Weight loss (%) of mangosteen with ethylene adsorbent in combination with MAP packaging storage

at 13°C for 28 days from Chumphon.

Day after storage (Day)

Treatments Average
7 14 21 28
Control 1.90 2.00 3.49 4.67 3.02a
Control + corncob biochar 1.70 2.43 3.50 3.30 2.73a
MAP packaging 0.13 0.17 0.15 1.18 0.41b
MAP packaging + corncob biochar 0.52 0.65 0.32 0.84 0.58b
Average 1.06b 1.31b 1.87b 2.50a

F-test CV (%)

Treatments (A) ** 21.77

Day after storage (B) ** 18.50

Different letters indicate significant (P < 0.05) differences according to the Duncan’s new multiple range test.

ns = not significantly different

Table 2.6 Fruit color development a* of mangosteen with ethylene-adsorbent’in combination with MAP

packaging storage at 13°C for 28 days from Chumphon.

Day after'storage (Day)

Treatments Average
0 7 14 21 28
Control 13.65 23.58 24.66 21.98 19.30 20.63b
Control + corncob biochar 13.65 24.08 25.37 21.48 17.27 20.37b
MAP packaging 13.65 30.74 31.71 2553 22.77 24.88a
MAP packaging + corncob biochar 13.65 28.99 27.81 25.93 21.06 23.49a
Average 13.65b 26.85a 27.3%9a 23.73a 20.10a

F-test CV (%)

Treatments (A) ** 11.41

Day after storage (B) ** 11.86

Different letters indicate significant (P < 0.05) differences according to the Duncan’s new multiple range test.

ns = not significantly different
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Table 2.7 Ethylene production (ul/kg.hr) of mangosteen with ethylene adsorbent in combination with MAP
packaging storage at 13°C for 28 days from Chumphon.

Day after storage (Day)

Treatments Average
0 7 14 21 28
Control 0.11 0.24 0.33 0.43 0.48 0.32a
Control + corncob biochar 0.13 0.10 0.18 0.20 0.26 0.17b
MAP packaging 0.11 0.21 0.29 0.26 0.23 0.22ab
MAP packaging + corncob biochar 0.11 0.16 0.19 0.18 0.12 0.15b
Average 0.12b 0.18b 0.25a 0.27a 0.27a
F-test CV (%)
Treatments (A) * 23.37
Day after storage (B) * 23.89

Different letters indicate significant (P < 0.05) differences according to the Duncan’s new multiple range test.

ns = not significantly different

Table 2.8 Consumer acceptance of mangosteen with ethylene adsorbent in combination with MAP packaging

storage at 13°C for 28 days from Chumphon.

Day after'storage (Day)

Treatments Average
0 7 14 21 28
Control 5.00 4.08 3.50 2.80 2.11 3.50b
Control + corncob biochar 5.00 4.25 3.62 3.33 2.50 3.74b
MAP packaging 5.00 a4.67 3.90 3.63 3.11 4.06a
MAP packaging + corncob biochar 5.00 4.88 4.42 3.92 3.32 4.31a
Average 5.00a 4.47a 3.86b 3.42b 2.76¢

F-test CV (%)

Treatments (A) * 17.49

Day after storage (B) * 19.68

Different letters indicate significant (P < 0.05) differences according to the Duncan’s new multiple range test.

ns = not significantly different
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Table 3.1 Fruit weight (g) of the mango cv. Nam Dok Mai Sri Thong according to calcium application after

harvest.
Treatments Fruit weight
Control 329.34
Ca-B 365.87
T-Test *

Table 3.2 Weight loss (%) of the mango cv. Nam Dok Mai Sri Thong according to calcium application and
storage at 13 °C for 28 days.

Day after storage (Day)

Treatments Average
7 14 21 28
Control 2.73 5.56 7.56 9.78 6.41a
Ca-B 2.40 4.30 6.67 7.53 5.23b
Average 2.57d 4.93c 7.12b 9.16a
F-test

treatments (A) >
Day after storage (B) **
AxB ns

Different letters indicate significant (P < 0.05) differences according to the Duncan’s new multiple range test.

ns = not significantly different
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Table 3.3 Fruit firmness (N) of the mango cv. Nam Dok Mai Sri Thong according to calcium application and

storage at 13°C for 28 days.

Day after storage (Day)

Treatments Average
0 7 14 21 28
Control 25.70 20.58 8.59 5.39 3.45 12.74b
Ca-B 28.23 25.54 18.87 12.26 10.49 19.08a
Average 26.97a 23.06b 13.73c 8.83d 6.97e
F-test

treatments (A) *
Day after storage (B) =
AxB ns

Different letters indicate significant (P < 0.05) differences according to the Duncan’s new multiple range test.

ns = not significantly different

Table 3.4 Postharvest disease of the mango cv. Nam Dok Mai Sri Thongaccording to calcium application and

storage at 13°C for 28 days.

Day aftér storage (Day)

Treatments Average
0 7 14 21 28
Control 1.00 1.58 2.40 3.45 4.25 2.54a
Ca-B 1.00 1.13 1.67 2.14 2.45 1.68b
Average 1.00b 1.36b 2.04b 2.80a 3.36a
F-test

treatments (A) *
Day after storage (B) o
AxB ns

Different letters indicate significant (P < 0.05) differences according to the Duncan’s new multiple range test.

ns = not significantly different
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Table 4.1 Weight loss (%) of salad mix packed in different packaging during store at 5°C

Treatment Storage time (days) Treatment
0 3 6 9 12 15 18 21 mean
OPP film (control) 0.00 0.44 0.40 0.40 0.66 0.40 0.73 0.64 0.44 ab
OPP MPF 0.00 0.37 0.40 0.27 0.58 0.44 0:59 0.87 0.44 ab
LDPE MPF 0.00 0.14 0.44 0.29 0.44 0.41 0:48 0.66 0.40 a
Plastic tray + OPP MPF 0.00 0.27 0.41 0.31 0.48 0.52 0.66 1.12 0.50 ab
Plastic tray + LDPE MPF 0.00 0.19 0.50 0.42 0.59 0.55 0.73 0.70 0.51b
Storage time mean 0.00 A 0.47 CD 0.43 BC 0.34 D 0.55 DE 0.56.CD 0.60 E 0.80 F
CV treatment 38.7% CV storage time 37.9%
Mean followed by the same letter in the same column has no difference at 95% confidence by DMRT
Mean followed by the same letter in the same low has no difference at 95% confidence by DMRT
Table 4.2 b* value of salad mix packed in different packaging during store at 5°C
Treatment Storage time (days)
0 3 6 9 12 15 18 21
OPP film (control) 27.76 ab ABC 26.60 a AB 28.05'aBC 2583 aA 27.93 b BC 28.68 b C 28.39 b BC 27.44 a ABC
OPP MPF 27.26 a A 27.82a A 28.18 a A 26.75 ab A 27.34 ab A 28.56 ab A 27.85b A 28.13a A
LDPE MPF 28.81ab B 27.09 a AB 26.44 a A 27.34 ab AB 26.86 ab AB 26.79 a AB 27.56 b AB 27.06 a AB
Plastic tray + OPP MPF 28.85ab B 27.06 a AB 27.23 a AB 27.72b B 26.87 ab AB 27.73 ab B 2549 a A 28.08 a B
Plastic tray + LDPE MPF 29.38 b C 27.24 a AB 26.79 a AB 27.56 ab ABC 25.64 a A 27.99 ab BC 27.65 b ABC 27.28 a AB

CV treatment 5.8% CV storage time 4.6%

Mean followed by the same letter in the same column has no difference at 95% confidence by DMRT

Mean followed by the same letter in the same low has no difference at 95% confidence by DMRT
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Table 4.3 Total soluble solid (°brix) of salad mix packed in different packaging during store at 5°C

Treatment Storage time (days)
0 3 6 9 12 15 18 21
OPP film (control) 490 a A 428aA 400 aA 410 ab A 473 aA 425aA 403aA 430aA
OPP MPF 510a A 470 a AB 3.68aC 4.68 a AB 3.98 a BC 4.25 a ABC 4.30 a ABC 4.35 a ABC
LDPE MPF 490aA 4.40 a AB 393aB 360b B 4.18 a AB 4.08 a AB 4.03 a AB 3.78aB
Plastic tray + OPP MPF 480aA 4.05 a AB 4.05a AB 4.63 a AB 4.48 a AB 4.73 3 AB 4.23 a AB 380a8B
Plastic tray + LDPE MPF 5.00aA 4.43 a3 AB 385aB 3.78ab B 4.25 a AB 4.10'a AB 403a8B 4.35 a AB
CV treatment 15.7% CV storage time 13.6%
Mean followed by the same letter in the same column has no difference at 95% confidence by DMRT
Mean followed by the same letter in the same low has no difference at 95% confidence by DMRT
Table 4.4 Overall preference score of salad mix packed in different packaging during store‘at 5°C
Treatment Storage time (days)
0 3 6 9 12 15 18 21
Control 9.00 5.00 5.00 7.75 7.13 7.00 6.00 5.50
LDPE MPF (S) 100 g 9.00 5.00 5.00 8.00 7.13 7.00 6.13 5.63
LDPE MPF (S) 200 ¢ 9.00 5.00 5.00 7.88 7.13 7.00 4.88 5.25
LDPE MPF (L) 100 g 9.00 5.00 5.00 8.00 7.25 7.00 7.00 5.25
LDPE MPF (L) 200 ¢ 9.00 5.00 5.00 7.88 7.25 7.00 6.00 5.00

Overall preference score according to 9-pointhedonic scale from: 1= dislike extremely 2= dislike very much 3= dislike moderately
4= dislike slightly 5= neither like nor dislike 6= like slightly 7= like moderately 8= like very much 9= like extremely

Score less than 6 = not accept
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Table 4.5 Weight loss (%) of baby corn packed in different packaging during store at 5°C

Treatment Storage time (days)
0 5 10 15 20 25 30
Tray + PVC 0.00a A 1.80cC 1.31cB 1.79b C 1.72bE 1.88b C 210bD
OPP MPF 0.00a A 0.38a8B 0.53 a BC 0.68 a CD 0.58 a BC 0.66 a CD 087aD
LDPE MPF 0.00a A 0.29a8B 0.67 b CD 0.53 a BC 0.64 a CD 0.67 a CD 0.86aD
Tray + OPP MPF 0.00a A 0.47a8B 1.23cE 0.75a CD 0.60 a BC 0.57 a BC 093aD
Tray + LDPE MPF 0.00a A 1.15b D 0.89bC 0.76 a BC 0.80 a BC 0.53aB 0.86aC
CV treatment 35.0% CV storage time 27.7%
Mean followed by the same letter in the same column has no difference at 95% confidence by DMRT
Mean followed by the same letter in the same low has no difference at 95% confidence by DMRT
Table 4.6 Browning (score) of baby corn packed in different packaging during store at 5°C
Treatment Storage time (days)
0 5 10 15 20 25 30
Tray + PVC 1.00 1.00 1.00 1.08 2.00 1.58 2.58
OPP MPF 1.00 1.00 1.00 1.33 2.00 1.83 3.17
LDPE MPF 1.00 1.00 1.00 1.75 2.00 2.17 3.17
Tray + OPP MPF 1.00 1.00 1.00 1.00 1.08 1.83 2.50
Tray + LDPE MPF 1.00 1.00 1.00 1.42 1.58 1.92 2.50

Score 5=no browning 4=browning 1-25% 3=browning 26-50% 2=browning 51-75% 1=browning>75%
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Table 4.7 Overall preference score of baby comn packed in different packaging during store at 5°C

Treatment Storage time (days)
0 5 10 15 20 25 30
Tray + PVC 9.00 9.00 9.00 8.42 5.92 6.25 4.92
OPP MPF 9.00 9.00 9.00 8.00 6.00 592 2.25
LDPE MPF 9.00 9.00 9.00 7.33 5.67 4.58 2.92
Tray + OPP MPF 9.00 9.00 9.00 8.50 7.58 5.25 4.58
Tray + LDPE MPF 9.00 9.00 9.00 8.08 6.42 4.92 4.33

Overall preference score according to 9-pointhedonic scale from: 1= dislike extremely 2= dislike very much 3= dislike moderately
4= dislike slightly 5= neither like nor dislike 6= like slightly 7= like moderately 8= like very much 9= like extremely

Score less than 6 = not accept
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Table 5.1 Weight loss (%) of rambutan packed in different packaging

Treatment Storage time (days)
0 2 a4 6 8 10 12 14 16
Tray + PVC 0.00a A 0.24aB 0.72cC 0.78 b CD 0.66 b C 093cD 134 cE 140bE 1.67cF
OPP MPF 0.00a A 0.22aB 0.34 a BC 0.36 a BC 040aC 0.69 b DE 0.55aD 0.73aE 098bF
LDPE MPF 0.00a A 0.19a8 032a8B 033a8B 032acC 0.53acC 0.56 a C 0.71aD 0.75aDb
Tray + OPP MPF 0.00a A 0.27aB 052bC 0.71 a DE 0.69 c DE 0.61aCD 0.69 b DE 082akE 099bF
Tray + LDPE MPF 0.00 a A 0.14a A 0.84cB 0.72a8B 0.82c8B 0.82cB 0.74b'B 0.74 a8 1.12b C
CV treatment 23.8% CV storage time 22.2%
Mean followed by the same letter in the same column has no difference at 95% confidence by DMRT
Mean followed by the same letter in the same low has no difference at 95% confidence by DMRT
Table 5.2 L value of rambutan packed in different packaging
Treatment Storage time (days)
0 2 4 6 8 10 12 14 16
Tray + PVC 36.71aAB 3583abAB 40.01aA 3693aAB 37.70aAB 3636abAB 33.87aB 36.19aAB 3457aB
OPP MPF 40.57a A 3196bcCD 36.73 aAB37.77a’AB 33.68bBC 3940aA 3358aBC 3130bcD 29.19bD
LDPE MPF 39.17aA 3716 aAB  39.75aA 3541 aABC  34.80abBC 3628abaBc  32.60aC  3469abBC 33.71 aBC
Tray + OPP MPF 29.12aC 3693aA 3745aA 3733aA 3845aA 3826aA 3230aBC 3803aA 34.07aAB
Tray + LDPE MPF 3396aB  3591abAB | .3866aA 3503aAB 37.20aAB 3402bB 3529aAB 36.56aAB 34.62aAB

CV treatment 10.5% CV storage time 9.7%

Mean followed by the same letter in the same column has no difference at 95% confidence by DMRT

Mean followed by the same letter in the same low has no difference at 95% confidence by DMRT
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Table 5.3 Peel browning (score) (%) of rambutan packed in different packaging

Treatment Storage time (days)
0 2 a4 6 8 10 12 14 16
Tray + PVC 1.00 1.00 1.00 1.17 1.33 2.08 2.17 1.83 3.25
OPP MPF 1.00 1.00 1.00 1.08 1.67 1.58 1.67 1.92 3.58
LDPE MPF 1.00 1.00 1.00 1.00 1.25 1.92 2.42 1.83 3.25
Tray + OPP MPF 1.00 1.00 1.00 1.00 1.67 1.58 2.00 1.50 242
Tray + LDPE MPF 1.00 1.00 1.00 1.08 2.00 1.83 1.83 2.00 3.25

Score 5=no browning 4=browning 1-25% 3=browning 26-50% 2=browning 51-75% 1=browning>75%

Table 5.4 Spindle hair browning (score) (%) of rambutan packed in different packaging

Treatment Storage time (days)
0 2 4 6 8 10 12 14 16
Tray + PVC 1.00 1.00 1.00 1.33 1.92 1.92 2.08 1.75 3.33
OPP MPF 1.00 1.50 1.25 1.33 2.08 1.92 2.00 2.25 3.83
LDPE MPF 1.00 1.08 1.00 1217 2.00 2.00 2.17 1.67 3.33
Tray + OPP MPF 1.00 1.00 1.17 1.00 1.25 1.83 2.08 1.58 3.00
Tray + LDPE MPF 1.00 1.08 1.00 1.08 1.58 2.42 1.50 1.50 2.92

Score 5=no browning 4=browning 1-25% 3=browning 26-50% 2=browning 51-75% l=browning>75%
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Table 5.5 Overall preference (score) (%) of rambutan packed in different packaging

Treatment Storage time (days)
0 2 a4 6 8 10 12 14 16
Tray + PVC 9.00 9.00 9.00 9.00 9.00 8.92 8.33 8.58 7.42
OPP MPF 9.00 9.00 9.00 9.00 9.00 8.75 8.50 7.83 5.50
LDPE MPF 9.00 9.00 9.00 9.00 9.00 8.67 8.50 8.58 6.58
Tray + OPP MPF 9.00 9.00 9.00 9.00 9.00 8.50 8.67 8.75 3.58
Tray + LDPE MPF 9.00 9.00 9.00 9.00 9.00 8.33 8.33 8.42 4.42

Overall preference score according to 9-pointhedonic scale from: 1=dislike extremely 2=dislike very much 3=dislike moderately
d=dislike slightly 5=neither like nor dislike 6=like slightly 7=like moderately 8=like very much 9=like extremely.

Score less than 6=not accept
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Table 5.6 Weight loss (%) of mangosteen packed in micro perforated film during store at 13°C

Treatment Storage time (days)
0 5 10 15 20
Tray + PVC 0.00a A 0.28¢cB 0.49dC 0.60e D 087ekE
OPP MPF 0.00a A 0.06 aB 0.15acC 020b D 0.29 aE
LDPE MPF 0.00a A 0.08aB 0.13aC 0.16 a C 0.33bD
Tray + OPP MPF 0.00a A 0.25cB 040 cC 048dD 0.67dE
Tray + LDPE MPF 0.00a A 0.24bB 0.37b C 045cD 0.61cE

CV treatment 8.5% CV storage time 10.5%

Mean followed by the same letter in the same column has no difference at 95% confidence by DMRT

Mean followed by the same letter in the same low has no difference at 95% confidence by DMRT

Table 5.7 a* value of mangosteen packed in micro perforated film during store at 13°C

Treatment Storage time (days) T-mean
0 5 10 15 20

Tray + PVC 10.57 12.35 9.77 9.81 10.03 10.50 a
OPP MPF 11.13 11.78 12.32 9.59 10.58 11.08 a
LDPE MPF 11.29 12.14 12.69 11.39 10.08 11.52 a
Tray + OPP MPF 10.09 11.58 12.04 8.70 9.24 10.33 a
Tray + LDPE MPF 10.67 10.78 11.44 11.08 8.89 10.57 a
S-mean 10.75 AB 11.73 A 11.65 A 10.11 B 9.76 B

CV treatment 19.6% CV storage time 21.8%

Mean followed by the same letter in the same column has no difference at 95% confidence by DMRT

Mean followed by the same letter in the same low has no difference at 95% confidence
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Table 5.8 Peel firmness (N) of mangosteen packed in micro perforated film during store at 13°C

Treatment Storage time (days) T-mean
0 5 10 15 20

Tray + PVC 6.86 7.53 6.36 7.24 6.77 6.95 a
OPP MPF 6.78 1.67 6.44 6.84 7.59 7.06 a
LDPE MPF 7.59 6.93 6.18 6.45 7.47 6.92 a
Tray + OPP MPF 8.25 6.79 6.93 6.30 6.68 6.99 a
Tray + LDPE MPF 8.25 7.50 7.19 6.31 7.90 7.37 a
S-mean 7.48 A 7.28 AB 6.62 B 6.63 B 7.28 AB

CV treatment 18.9% CV storage time 21.4%

Mean followed by the same letter in the same column has no difference at 95% confidence by DMRT

Mean followed by the same letter in the same low has no difference at 95% confidence

Table 5.9 Overall preference of mangosteen packed in micro perforated film during store at 13°C

Treatment Storage time (days)
0 5 10 15 20
Tray + PVC 9.00 9.00 1.33 6.58 0.00
OPP MPF 9.00 9.00 7.75 6.17 0.00
LDPE MPF 9.00 9.00 7.58 6.67 0.00
Tray + OPP MPF 9.00 9.00 7.83 5.25 0.00
Tray + LDPE MPF 9.00 9.00 7.67 6.83 0.00

Overall preference score according to 9-pointhedonic scale from: 1=dislike extremely 2=dislike very
much 3=dislike moderately 4=dislike slightly 5=neither like nor dislike 6=like slightly
7=like moderately 8= like very much 9=like extremely

Score less than 6=not accept
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Table 6.1 Weight loss (%) of pomelo fruit during stored at 13°C

Storage time (weeks)

Treatment
a4 5 6 7 8 9
Non-coated 255 cA 280 cA 337dB 4.18dC 4.09dC 440dC
Non-coated + MAP 0.38 a AB 0.3da A 0.61 b ABC 0.61 b ABC 0.79cC 0.77 b BC
Coated 1.33b A 1.78b B 208c8B 253cC 252bC 255cC
Coated + MAP 0.10a A 0.13aA 0.18a A 0.21 aA 0.21aA 0.28 a A
CV (treatment) = 15.1% CV (storage time) = 13.7%
Values followed by different lowercase letters in the same column, show significant difference among treatments, p<0.05;
Values followed by different uppercase letters in the same row, show significant difference among storage days, p<0.05
Table 6.2 b* of pomelo fruit during stored at 13°C
Storage time (weeks)
Treatment
a4 5 6 7 8 9
Non-coated 3433 b A 3578 b A 35.59b A 39.53b B 41.55b B 4491 b C
Non-coated + MAP 35.42 b AB 3379 b A 35.86 b AB 37.15 b BC 40.11 b C 4380 b D
Coated 2991 aA 29.17 a A 29.85a A 30.23a A 30.28 a A 2930 a A
Coated + MAP 29.22a A 29.50a A 29.34 a A 30.78 a A 28.18 a A 30.07a A

CV (treatment) = 5.5% CV (storage time) = 5.4%

Values followed by different lowercase letters in the same column, show significant difference among treatments, p<0.05;

Values followed by different uppercase letters in the same row, show significant difference among storage days, p<0.05
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Table 6.3 Overall preference scores (score 1-9) of pomelo fruit during stored at 13°C

Storage time (weeks)

Treatment
4 5 6 7 8 9
Non-coated 733aA 733aA 733aA 6.67bB 6.17bB 517b C
Non-coated + MAP 717aA 750aA 733aA 6.17b B 6.33b B 533bC
Coated 733 a AB 7.33a AB 7.67aA 7.33a AB 7.33 a AB 7.00a8B
Coated + MAP 750a A 717aA 717aA 733aA 7.00a A 7.17aA

CV (treatment) = 4.8% CV (storage time) = 4.5%

Values followed by different lowercase letters in the same column, show significant difference among treatments, p<0.05;
Values followed by different uppercase letters in the same row, show significant difference among storage days, p<0.05
The 9-point hedonic scale: 1= dislike extremely 2= dislike very much 3= dislike moderately 4= dislike slightly 5= neither like nor dislike 6= like slightly 7= like moderately

8= like very much 9= like extremely
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Table 6.4 Weight loss (%) of mangosteen during stored at 13°C

Storage time (days)

treatment
7 10 14
Basket 1.11cA 1.37b A 212cB
Basket + MAP 0.25aA 0.33a A 041aA
Corrugated box 0.83b A 1.39b B 1.66 b B
Corrugated box + MAP 031aA 0.33 ba A 0.30aA

CV (treatment) = 20.2% CV (storage time) = 22.3%

Values followed by different lowercase letters in the same column, show significant difference among
treatments, p<0.05;
Values followed by different uppercase letters in the same row, show significant difference among storage

days, p<0.05

Table 6.5 Texture (N) of mangosteen during stored at 13°C

Storage time (days)

treatment
0 7 10 14
Basket 8.05a A 9.12b A 9:.26'b A 11.95b B
Basket + MAP 791aA 7.85ab A 8.03ab A 832aA
Corrugated box 759aA 7.80 ab'A 707bA 747 a A
Corrugated box + MAP 758 aA 737 aA 7.2 a A 7.24 a A

CV (treatment) = 7.5% CV (storage time) = 10.4%

Values followed by different lowercase letters in the same column, show significant difference among
treatments, p<0.05;
Values followed by different uppercase letters in the same row, show significant difference among storage

days, p<0.05
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Table 6.6 Overall preference scores (1-9) of mangosteen fruits during stored at 13°C

Storage time (days) Average of
treatment
0 7 10 14 Treatment
Basket 9.00 8.56 8.11 6.67 8.08 a
Basket + MAP 8.67 8.56 8.00 7.33 8.14 a
Corrugated box 8.89 8.11 7.89 7.33 8.06 a
Corrugated box + MAP 8.67 8.33 7.89 7.33 8.06 a
Average of storage time 8.81 A 8.39B 797 C 717D

CV (treatment) = 5.0% CV (storage time) = 4.9%

Values followed by different lowercase letters in the same column, show significant difference among

treatments, p<0.05;

Values followed by different uppercase letters in the same row, show significant difference among storage

days, p<0.05

The 9-point hedonic scale: 1= dislike extremely 2= dislike very much 3= dislike moderately 4= dislike slightly
5= neither like nor dislike 6= like slightly 7= like moderately 8= like very much

9= like extremely
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