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0.045%7KFFFER > LR 0.18% K% 0.045% 2 100 ppm 2K ZJ% /K F7FE1 ; Antitranspirant B &5 -
TR BtE G RENRA L EY) 2 IR P A R » TR AR A 58S - 77 R AZK R 100 ppm 2X
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TERREDH - DLAACLEIFL LB 500 % » 3RILIZK K 100 ppm 2R E B /KRR - (HRR 0.2%7K
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FFEI2HZI AN PE BHRBAELS - Wiy pI BEa AT EEY MA T - HWIRAHRINZ /KR 100
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Table 1. Treatment details

Treatments Processed methods
: The fruits were dipped in water or 100 ppm hypochlorous water and air
Control (b
ontrol (bagging) dried, and then boxed with plastic bags.
. The fruits were dipped in water or 100 ppm hypochlorous water and air
Control -b
ontrol (non-bagging) dried, and then boxed without plastic bags.
0.09% Palm wax The fruits were dipped in .0.09.% Palm wax with water or 100 ppm
hypochlorous water and air dried.
0.045% Palm wax The fruits were dipped in Q.O4§% Palm wax with water or 100 ppm
hypochlorous water and air dried.
0.18% Abion-207 The fruits were dipped in .0.18.% Abion-207 with water or 100 ppm
hypochlorous water and air dried.
0.045% Abion-207 The fruits were dipped in 0.045% Abion-207 with water or 100 ppm

hypochlorous water and air dried.

The fruits were dipped in 0.1% Antitranspirant with water or 100 ppm

0.1% Antitranspirant
° Pl hypochlorous water and air dried.

0.2% Avocado oil The fruits were dipped in 02% Avocado oil with water or 100 ppm
hypochlorous water and air dried.
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Table 2. Effect of different coatings on the percentage of weight loss of ‘Ponkan’ Mandarin at storage of
Day 28 and Day 49

Day under Storage

Treatments
0 28 49
Control (bagging) 0.00 +£0.00 a* 0.48 £ 0.02 d 0.98+0.03 d
Control (non-bagging) 0.00 +0.00 a 9.00 £ 0.76 ab 16.20£1.72 a
0.09% Palm wax 0.00 £0.00 a 926 + 0.52 a 13.21 £0.59 be
H,0 0.045% Palm wax 0.00 £0.00 a 7.11 £ 0.30 ¢ 12.65+0.58 ¢
0.18% Abion-207 0.00 £0.00 a 7.13 £ 0.14 ¢ 14.44 £0.32 ab
0.045% Abion-207 0.00 £0.00 a 723 +£ 033 ¢ 13.27 £0.44 be
0.1% Antitranspirant 0.00 £0.00 a 7.93 £ 0.35 bc 1590+0.59 a
0.2% Avocado oil 0.00 £0.00 a 745 +£0.29 ¢ 11.94+0.38 ¢
Control (bagging) 0.00 £0.00 a’ 041 £0.02 d 1.04 £0.03 d
Control (non-bagging) 0.00 £0.00 a 7.70 £ 0.29 ab 13.98+0.35 a
0.09% Palm wax 0.00 £0.00 a 7.57 £ 0.24 abc 13.74+£0.55 a
HCIO 0.045% Palm wax 0.00 £0.00 a 6.72 + 032 ¢ 12.12 +£0.36 be
0.18% Abion-207 0.00 £0.00 a 731 £ 0.26 be 11.73£0.56 ¢
0.045% Abion-207 0.00 £0.00 a 7.23 £ 0.28 be 13.74 £0.58 a
0.1% Antitranspirant 0.00 £0.00 a 8.50 £ 0.60 a 13.22 £0.40 ab
0.2% Avocado oil 0.00 £0.00 a 830 £ 0.39 a 12.85+£0.60 abc

“Means within columns followed by the same letters are not significantly different by LSD test at P< 0.05.
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Table 3. Effect of coatings diluted with water on total soluble solid and titratable acidity of ‘Ponkan

28 KA1

Mandarin at storage of Day 28 and Day 49
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Day under Storage

0 28 49
Treatments SS TA TSS TA TSS TA
T . TSS/TA . TSS/TA . TSS/TA
(°Brix) (%) (°Brix) (%) (°Brix) (%)
Control ,
. 10.2a* 0.68a 14.9a 10.6ab 0.43bc 26.2ab 9.7¢ 0.39b 25.2bcd
(bagging)
Control
. 10.2a 0.68a 14.9a 11.0a 0.44abc 25.6abc 11.4ab 0.42b 27.8abc
(non-bagging)
0.09%
10.2a 0.68a 14.9a 10.5b 0.46abc 23.7abc 11.2abc 0.41b 28.2abc
Palm wax
0.045%
10.2a 0.68a 149a 10.4b  0.50a 21.9¢ 11.0bcd 0.41b 27.2abc
Palm wax
0.18%
. 10.2a 0.68a 14.9a 10.8ab 0.47ab 23.4abc 11.0bcd 0.49a 23.5cd
Abion-207
0.0459
. o 10.2a 0.68a 14.9a 10.7ab 0.47ab 23.5abc 10.7d 0.39b 29.2ab
Abion-207
0.1%
. . 2a 0.68a 149a 10.5b  0.40c¢ 27.0a 11.6a 0.39b 31.4a
Antitranspirant
0.2%
10.2a 0.68a 14.9a 10.7ab 0.48ab 22.9bc 10.8cd  0.50a 22.5d

Avocado oil

“Means within columns followed by the same letters are not significantly different by LSD test at P< 0.05.
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Table 4. Effect of coatings diluted with hypochlorous water on total soluble solid and titratable acidity of
‘Ponkan’ Mandarin at storage of Day 28 and Day 49

Day under Storage

Treatments 0 28 49

TSS TA TSS TA TSS TA

CBrix) (%) TSS/TA (°Brix) %) TSS/TA CBrix) (%) TSS/TA
Control 10.2a* 0.68 14.9 10.3b 0.45abc 23.0b 9.8b 0.39b 25.7
(bagging) 2a .68a 9a . 45 abc . . . Ta
Control
(non-bagging) 102a 0.68a 149a 10.6ab 0.47ab  23.7b 109a 0.46a 243a
0.09%
Palm wax 102a 0.68a 14.9a 10.8a 043bc 25.6ab 11.2a 044ab 26.1a
0.045%
Palm wax 10.2a 0.68a 149a 10.6ab 0.49a 23.1b 10.9a 0.47a 23.8a
0.18%
Abion-207 10.2a 0.68a 149a  10.6ab 0.44abc 25.0ab 10.8a 0.45ab 24.8a
0.045%
Abion-207 10.2a 0.68a 149a 10.9a 041c 27.1a 11.0a 047a 26.2a
0.1%
Antitranspirant 10.2a 0.68a 149a 10.6ab 0.43abc 25.1ab 11.0a 044ab 25.7a
0.2%

10.2a 0.68a 14.9a 10.6ab 0.45abc 23.9b 11.0a 0.48a 233a

Avocado oil

“Means within columns followed by the same letters are not significantly different by LSD test at P< 0.05.
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Table 5. Effect of coatings diluted with water on pedicle and fruit peel of ‘Ponkan’ Mandarin at storage of
Day 28 and Day 49

Day under Storage

28 49
Treatments Green Pedicle Pedicle Brown Green Pedicle Pedicle Brown
pedicle abscission rot  peel pedicle abscission rot peel Firmness
rate rate rate  rate rate rate rate rate  (index)
(%) (%) ) ) (W) (%) (%) (%)
Control (bagging) 100.0a* 0.0a 0.0a 6.7a 933a 0.0a 0.0a 00b 28a

Control (non-bagging) 100.0a 0.0a 0.0a 6.7a 333b 0.0a 0.0a 6.7ab 1.6bc

0.09% Palm wax 1000a 0.0a 00a 00a 6.7b 00a 0.0a 6.7ab 2.0b
0.045% Palm wax 1000a 0.0a 00a 00a 333b 00a 00a 133ab 1.8b
0.18% Abion-207 1000a 0.0a 00a 00a 200D 00a 00a 267a 1.6 be

0.045% Abion-207 1000a 0.0a 0.0a 0.0a 26.7b 0.0a 0.0a 133ab 2.0b
0.1% Antitranspirant ~ 100.0a 0.0 a 00a 6.7a 333b 0.0a 0.0a 200ab 12c
0.2% Avocado oil 100.L0a 00a 0.0a 0.0a 200b 0.0a 0.0a 267a 18D

“Means within columns followed by the same letters are not significantly different by LSD test at P< 0.05.
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Table 6. Effect of coatings diluted with hypochlorous water on pedicle and fruit peel of ‘Ponkan’

Mandarin at storage of Day 28 and Day 49

Day under Storage

49

Treatments Green Pedicle Pedicle Brown Green Pedicle Pedicle Brown
pedicle abscission rot peel  pedicle abscission rot peel Firmness
rate rate rate rate rate rate rate rate  (index)
Co) )R ) R k) (k) (%)
Control (bagging) 100.0a* 0.0a 0.0a 6.7b 933a 0.0a 46.7a 267a 28a
Control (non-bagging) 100.0 a 0.0a 0.0a 200ab 533bc 0.0a 0.0b 46.7a 1l4c
0.09% Palm wax 86.7 a 0.0a 0.0a 6.7b 467bc 0.0a 0.0b 40.0a 2.0bc
0.045% Palm wax 100.0 a 0.0a 0.0a 6.7b 40.0bc 0.0a 00b 333a 2.0bc
0.18% Abion-207 100.0 a 0.0a 0.0a 20.0ab 60.0ab 0.0a 6.7b 333a 22ab
0.045% Abion-207 100.0 a 0.0a 0.0a 26.7ab 264c 0.0a 0.0b 60.0a 2.0bc
0.1% Antitranspirant  100.0 a 0.0a 0.0a 333a 46.7bc 0.0a 00b 333a 1.8bc
0.2% Avocado oil 100.0 a 0.0a 0.0a 133ab 400bc 0.0a 0.0b 333a 2.0bc

“Means within columns followed by the same letters are not significantly different by LSD test at P<0.05.
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Control (bagging)

~~~~~~~~ O-------- Control (non-bagging)
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20 — . — 0.18% Abion-207
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s ——— — 0.1% Antitranspirant
1.57F ————  0.2% Avocado oil
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Day under storage
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Fig. 1. Effect of coatings diluted with water on the peel color index of ‘Ponkan’
Mandarin at storage of Day 0, Day 28 and Day 49.
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Fig. 2. Effect of coatings diluted with hypochlorous water on the peel color index of
‘Ponkan’ Mandarin at storage of Day 0, Day 28 and Day 49.
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Table 7. Effect of coatings diluted with water on fruit peel color of ‘Ponkan’ Mandarin at storage of Day 0,

Day28 and Day 49

Treatments - 0 day
color index L* a* b* C* h°
Control (bagging) 2.13 ab” 56.44 a 12.25 ¢ 58.84 ab 70.45 abc  52.04 ab
Control (non-bagging) 1.93 be 55.68 ab 16.14 a 56.08 bc 71.06 ab 46.86 ¢
0.09% Palm wax 1.93 be 5332 ab 1336 abc  55.39 be 67.42 be 49.85 abc
0.045% Palm wax 1.73 ¢ 5533 ab 13.53abc 5991 a 71.11 ab 50.17 abc
0.18% Abion-207 2.00 be 52.76 b 13.10 be 53.70 ¢ 66.16 ¢ 53.04 a
0.045% Abion-207 2.00 be 54.26 ab 14.59 abc  57.61 ab 70.36 abc  48.93 abc
0.1% Antitranspirant 2.27 ab 53.37 ab 15.62 ab 56.86 abc  70.18 abc  47.35 bc
0.2% Avocado oil 240 a 55.95 ab 1437 abc  59.66 a 72.30 a 49.41 abc
28 days
Control (bagging) 3.80 bcd® 5445¢ 25.35be 58.63d 82.22 be 37.73 cde
Control (non-bagging) 4.27 a 5454 c 26.24 ab 60.11 cd 84.05a 37.18 de
0.09% Palm wax 4.13 ab 56.02 ab 22.39d 61.47 abc 81.12 ¢ 41.09 a
0.045% Palm wax 3.47d 56.00ab  24.53 ¢ 61.55abc  83.66 ab 39.16 b
0.18% Abion-207 3.67 cd 5547 abc  24.68 ¢ 61.92 ab 83.63 ab 38.96 be
0.045% Abion-207 4.07 abc 55.17bc  25.33 be 60.85 be 83.67 ab 38.19 bed
0.1% Antitranspirant 4.13 ab 56.46 a 2447 ¢ 63.04 a 84.60 a 3951b
0.2% Avocado oil 3.67 cd 54.93 be 26.84 a 58.44 d 84.18 a 36.46 ¢
49 days
Control (bagging) 3.93b” 5442 ab  25.54d 5893 b 82.50d 3757 a
Control (non-bagging) 440 a 5444 ab  28.58 be 5413 ¢ 83.80 cd 34.15 de
0.09% Palm wax 4.20 ab 53.75b 28.89b 59.15 ab 86.39 ab 34.65 cd
0.045% Palm wax 3.87b 54.50ab  27.68 ¢ 59.53 ab 85.50 be 35.84b
0.18% Abion-207 4.27 ab 54.51ab  28.66 bc 58.37b 86.20 b 34.86 bed
0.045% Abion-207 4.20 ab 5440 ab  28.63 be 58.90 b 86.37 ab 34.95 bed
0.1% Antitranspirant 440 a 54.22 ab 3042 a 57.62 b 8795a 3327¢
0.2% Avocado oil 4.00 ab 55.08 a 28.67 be 61.09 a 87.93 a 35.39 be

“Means within columns followed by the same letters are not significantly different by LSD test at P< 0.05.
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Table 8. Effect of coatings diluted with hypochlorous water on fruit peel color of ‘Ponkan’ Mandarin at
storage of Day 0, Day28 and Day 49

Treatments - 0 day
color index L* a* b* C* h°
Control (bagging) 2.00 ab” 55.14 a 13.39 be 61.63a 71.92 a 50.49 ab
Control (non-bagging) 1.73 b 54.99 a 13.15 be 59.90 ab 70.61 abc  50.72 ab
0.09% Palm wax 1.93 ab 53.56 ab 1734 a 59.71 ab 73.35a 4570 ¢
0.045% Palm wax 1.87 ab 52.81b 11.93 ¢ 56.02 ¢ 66.36 ¢ 51.81a
0.18% Abion-207 1.87 ab 54.29 ab 14.23 be 56.54 ¢ 69.72 abc  49.35 ab
0.045% Abion-207 2.00 ab 54.39 ab 1243 ¢ 5522c¢ 66.92 be 50.93 ab
0.1% Antitranspirant 2.20a 54.48 ab 15.90 ab 58.14 be 72.11 a 47.70 be
0.2% Avocado oil 2.00 ab 54.85a 13.20 be 60.28 ab 71.08 ab 51.08 ab
28 days
Control (bagging) 3.80 a* 5535bc  23.84c 61.92 be 82.62 be 39.71 a
Control (non-bagging) 3.60 a 55.42bc  24.57 be 64.77 a 84.82 a 39.45 ab
0.09% Palm wax 380 a 5441 c 26.03 a 61.41 be 84.32 ab 3752¢
0.045% Palm wax 3.80a 5492bc  23.63c 60.96 ¢ 81.64 ¢ 39.74 a
0.18% Abion-207 3.80a 5499 bc  24.40 be 61.75 be 82.92 be 39.15 ab
0.045% Abion-207 3.80a 55.78 ab  24.44 bc 61.55 be 83.41 abc  39.19 ab
0.1% Antitranspirant 3.80a 5496 bc 2545 ab 60.75 ¢ 83.67 ab 38.07 be
0.2% Avocado oil 380 a 56.57 a 24.21 be 62.79 b 84.28 ab 39.73 a
49 days
Control (bagging) 4.07 ¢* 5438 bed 27.79 be 60.38 a 86.00 ab 3586 a
Control (non-bagging) 4.13 be 5493 abc 27.88 be 58.27 be 85.38 be 35.54 ab
0.09% Palm wax 4.67 a 53.77d 29.62 a 57.53 cd 86.59 ab 33.82¢
0.045% Palm wax 4.07 c 54.66 bed 27.99 be 59.63 ab 86.06 ab 3563 a
0.18% Abion-207 4.07 c 54.99 abc  28.90 ab 59.70 ab 87.50 a 34.99 abc
0.045% Abion-207 4.53 ab 5531ab  27.65c¢ 55.77d 84.01 ¢ 35.34 ab
0.1% Antitranspirant 393 ¢ 54.10cd  28.74abc  56.79 cd 85.21 be 34.45 be
0.2% Avocado oil 4.20 be 55.79 a 2771 ¢ 58.28 be 85.66 be 3583 a

“Means within columns followed by the same letters are not significantly different by LSD test at P< 0.05.
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Fig. 3. Effect of coatings diluted with water on coloration of ‘Ponkan’ Mandarin at storage of Day 0,
Day 28 and Day 49.
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Fig. 4. Effect of coatings diluted with hypochlorous water on coloration of ‘Ponkan’ Mandarin at
storage of Day 0, Day 28 and Day 49.
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Effects of Different Edible Coating Treatments on
Postharvest Quality of ‘Ponkan’ Mandarin
(Citrus reticulate Blanco)'

Ching-Yu Chou, Meng-Sung Chen and Huei-Ling Liu *
ABSTRACT

The objective of this study is to evaluate the effects of different edible coatings and concentration
on postharvest quality of ‘Ponkan’ Mandarin (Citrus reticulate Blanco) in order to prolong the storage
time of ‘Ponkan’ exporting to the target market and reduce the use of disposable plastic bags for fruits and
vegetables. The observation in respect of fruit characteristics and quality were recorded at storage of day
28 and day 49. Four waxes were used in this experiment and diluted with water and hypochlorous water
respectively, including Palm wax (0.09% and 0.045%), Abion-207 (0.18% and 0.045%), Antitranspirant
(0.1%) and Avocado oil (0.2%). At storage of day 49, the control with non-bagging had the highest rate of
weight loss at 16.2% and 0.2% avocado oil treatment had the lowest at 11.9% in the experiment of
coatings diluted with water. Although avocado oil treatment had lower rate of weight loss, some fruits had
the risk of off-flavor. In the experiment of coatings diluted with hypochlorous water, the control with
non-bagging also had highest rate of weight loss at 14.0%, and 0.18% Abion-207 treatment had lowest
rate at 11.7%. All coating treatments had lower rate of wight loss comparing to control with non-bagging.
The result showed that coatings could effectively reduce the weight loss. At storage of day 28, the rate of
green pedicle for all treatments was 100% except for 0.09% Palm wax treatment diluted with
hypochlorous water getting the rate of 8§7%. At storage of day 49, only control with bagging had the rate
of green pedicle above 90%, and the rate of green pedicle for other treatments was lower than 50%.
Control with bagging had low rate of weight loss and high rate of green pedicle, but it had higher risk of
pedicle rot. The result also showed that there were no significant differences in total soluble solid contents,
titratable acidity, pedicle abscission and peel coloration between coating treatments. Based on the
comprehensive evaluation of weight loss rate, green pedicle rate and analysis of fruit quality, treatments
of 0.09% Palm wax and 0.18% Abion-207 diluted with hypochlorous water are recommended to have a

better postharvest quality under storage.

Keywords: Ponkan, edible wax, coating, postharvest storage
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