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ABSTRACT

Pineapple cv. ‘Trad-See-Thong’ is one of the fruits that has potential to be exported
because of its preferable taste and color. However, the big obstacle for this cultivar is it is very
sensitive to internal browning when it is kept in low temperature for a long time during
transportation. There is recently research investigated on comparing different kinds of coating
and also another research was done about comparing different kinds of packaging (MAPs) in
reducing internal browning in pineapple cv. ‘Trad-See-Thong’. Therefore, this study was done
by combined the best coating and packaging from the previous research to investigate whether
it is better to reduce internal browning. The experiment was done twice. For the first time in
April, the mature green pineapples (139 day after forcing flowering) were picked from pineapple
field in Trad province. Then, seven treatments and control (no coating or packaging) were
applied on the fruits with the RCB design with 3 replicates and 1 box per replicate (6 fuit/box).
Seven treatments were 1) LDPE (low density polyethylene) bag, 2) GLK wax (commercial wax:
WAXES 18% w/v Shellac, wax), 3) GLK wax with cellophane sheet, 4 ) 2 % chitosan with
cellophane sheet, 5) GLK wax and LDPE bag, 6) GLK wax with cellophane sheet and LDPE bag,
and 7) 2% chitosan with cellophane sheet and LDPE bag. After the fruits were stored at 13+2 °C
for 3 weeks, internal browning and fruit qualities were evaluated. The results showed that GLK
wax with cellophane sheet, 2 % chitosan with cellophane sheet, and GLK wax were the best
treatments for reducing internal browning. They had internal browning score in the acceptable
range which is less than 2 (<25% on cutting surface), 1.7 (12.1%), 1.8 (12.8%), and 1.8 (17.1%),
respectively. The percentage of number of acceptable fruit (no internal browning and has <25%
of internal browning on the cutting surface) of those 3 treatment were more than 70% (83%,
89%, and 73%, respectively). Their PPO activities were the lowest, which were 20.701, 19.542,
and 20.494 umol/min/mg protein, respectively. Moreover, their vitamin C contents were the
highest, which were 21.09, 22.98, and 19.30 mg/100¢FW, respectively. Therefore, in the second
time, those 3 treatments were chosen to compare again. The pineapples were picked from the
same place in June. Then, three treatments; 1) 2% chitosan with cellophane sheet, 2) GLK wax
with cellophane sheet, and 3) GLK wax were applied on the fruits compared with control (no
coating or packaging) with the RCB design with 5 replicates and 1 box per replicate (6 fuit/box).

After the fruits were stored at 13+2 °C for 3 weeks, internal browning was evaluated. It was



revealed that all treatments had internal browning score less than 2. The percentage of number
of acceptable fruit of all treatments were more than 70%. In addition, the fruit treated with GLK
wax with cellophane sheet showed the lowest weight loss. From both experiments, the best
treatment that could control internal browning well was GLK wax with cellophane sheet. This
treatment had internal browning score of 1.7, the percentage of number of acceptable fruit of
83%, low PPO activity, slightly high antioxidant activity, high vitamin C content, low weight loss,
and no any effect on SS, TA, smell and taste. Therefore, GLK wax with cellophane sheet was

the best treatment to control internal browning in pineapple cv. “Trad-See-Thong’.
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Table 1 Quality of pineapple kept in different coating and packaging after stored at 13+2°C for 3 weeks. IB = internal browning, SS = soluble

solids, TA = titratable acidity and V.C = vitamin c.

Flesh color Peel color Weight V.C
1B Firmness

Treatment IB score - e P e P Degreening " loss SS (%)  TA (%) (mg/
(%) (Kg) 100ml)
1. Control 21a 16.0 a 83.18a 67.10a 6991c 42.58 b 56.4 cd 1.21 bc 0.12 14.6 1.03bc  16.69 cd
2. LDPE 29b 35.7 bc 7712b 54.43b  75.62bc 4250b 45.5 bcd 0.88 d 0.00 13.9 1.02ab  14.89 de
3. Wax 1.8 a 17.1 ab 8297a 66.77a 70.65c 4453 b 65.6 d 1.14 bc 0.11 14.8 1.14 c 19.30 bc
4. Wax+CSY 1.7a 12.1 a 84.14a 6931la 71.06c 4337 b 54.3 cd 1.28 ab 0.10 13.9 1.14 c 21.09 ab

5. Chitosan+CS 1.8 a 128 a 84.20a 6656a T7156¢C 42.75 b 59.6 d 1.38 a 0.15 13.5 1.0lab 2298 a

6. Wax+LDPE 30b 36.7 C 7733b 5476b 8135ab 37.46a 24.5 abc 1.18 bc 0.00 13.8 1.01ab 11.31f
7. Wax+CS+LDPE 23 ab 27.7abc 81.73a 6448a 87.42a 36.40 a 8.8a 1.26 abc 0.00 14.0 1.04 bc 1229 ef
8. Chitosan+CS+LDPE 1.8 a 13.7 a 81.74da 65.06a 819ab 37.03a 18.8 ab 1.10 ¢ 0.05 13.2 091 a 14.26 de

F-test % * *x *x o o o o ns ns * o
CV (%) 17.9 48.1 20 52 5.0 9.94 413 7.3 43.1 52 6.1 9.0

Different letter indicate significant within columns by Duncan’s Multiple Range test. * =significant at p<0.05, ** =significant at p<0.01, ns=non significant

'CS = Cellophane sheet
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Figure 1 Number of pineapple fruit (%) classified in to each internal browning score of each kind

of packaging. CS is cellophane sheet.

Table 2 PPO activity of pineapple kept in different coating and packaging after stored at 13+2°C

for 3 weeks classified in to each internal browning score and average of the activity.

PPO activity (umol/min/mg protein)

Treatment

Score 1 Score 2 Score 3 Score 4 Score 5 Average
1. Control 16.919 a 17.969 - 24.063 bc 57379 c 29.082d
2. LDPE 21.775 abc 19.189 21.171  29.306 d 31518 b 24592 c
3. Wax 19.687 abc  20.366 21.430 - - 20.494 a
4. Wax+CS" 17.693 ab 20.355 25.465 - 19.530a  20.761 a
5. Chitosan+CS 19.768 abc 17.927 - 20.692 ab  19.778a 19.542a
6. Wax+LDPE 24.930 ¢ 18.745 24346  27945cd 28353 b 24.864 c
7. Wax+CS+LDPE 18.385 ab 18.420 23.827  18.466 a 21463 a 20.112 a
8. Chitosan+CS+LDPE 22.957 bc 22.306 21.844 22511 ab - 22.404 b

F-test * ns ns x* x* x*

CV (%) 13.6 11.2 13.4 9.6 11.4 29

Different letter indicate significant within columns by Duncan’s Multiple Range test. * =significant at p<0.05, **
=significant at p<0.01, ns=non significant
€S = Cellophane sheet
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Figure 2 PPO activity of pineapple kept in different coating and packaging after stored at 13+2°C

for 3 weeks classified in to each internal browning score.

Table 3 Total phenolic content of pineapple kept in different coating and packaging after

stored at 13+2°C for 3 weeks classified in to each internal browning score and average

of the content.

Total phenolic content (mg/gFW)

Treatment
Score 1 Score 2 Score 3 Score 4 Score 5 Average

1. Control 64.242 cd 76.745 b - 58.078 c 68.364 ¢ 66.857 d
2. LDPE 67.117c  65.732c 63307c 59948 bc 61.887d 63598 e
3. Wax 75.602b  63.758 c 63.446 C - - 67.602 cd
4. Wax+CS" 67.567 c 65524 c 69.818Db - 78.545b  70.364 b
5. Chitosan+CS 76.744 ab  67.567 ¢ - 61.264 bc  85.610a 72797 a
6. Wax+LDPE 56.381e 81.281a 76918a 68.641 a 61.714d  68.987 bc
7. Wax+CS+LDPE 60.467d 67533 c 63.792c 62995abc 68329 c 64.623 e
8. Chitosan+CS+LDPE 80.589 a 68329 c 64.000c  65.662 ab - 69.645 b

F-test *% *% *% * *x *%

CV (%) 33 3.5 39 55 2.7 1.6

Different letter indicate significant within columns by Duncan’s Multiple Range test. * =significant at p<0.05, **

=significant at p<0.01, ns=non significant

€S = Cellophane sheet
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Figure 3 Total phenolic content of pineapple kept in different coating and packaging after

stored at 13+2°C for 3 weeks classified in to each internal browning score.

Table 4 % DPPH free radical scarvenging activity of pineapple kept in different coating and

packaging after stored at 13+2°C for 3 weeks classified in to each internal browning

score and average of the activity.

% DPPH free radical scarvenging activity

Treatment Score  Score
Score 1 Score 2 Score 3 Average
a4 5
1. Control 55.741 a 54.309 a - 46.488 46.467 50.751 a
2. LDPE 52916 abc 49353 bc 46547 a 44219 44736 47.554 bc
3. Wax 53.194 ab 52.657 ab  47.144 3 - - 50.998 a
4. Wax+CSY 48.876 de  51.184 abc 45433 ab - 4796  48.363 b
5. Chitosan+CS 49.234 cde  48.577 bc - 46.01 47.224  47.761 bc
6. Wax+LDPE 51.761 bcd 47.264 c 43562b 44776 44517 46.376 bc
7. Wax+CS+LDPE 45.754 e 47.901 ¢ 45.015ab  44.099 45.075 45.568 c
8. Chitosan+CS+LDPE  50.547 bcd  48.955 bc 47.244 a 43.244 - 47.497 bc
F-test xx * ** ns ns x>
CV (%) 4.0 4.9 2.7 3.9 6.0 2.8

Different letter indicate significant within columns by Duncan’s Multiple Range test. * =significant at p<0.05, **

=significant at p<0.01, ns=non significant

€S = Cellophane sheet
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Figure 4 % DPPH free radical scarvenging activity of pineapple kept in different coating and
packaging after stored at 13+2°C for 3 weeks classified in to each internal browning

score.
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Table 5 Quality of pineapple kept in different coating and packaging after stored at 13+2°C for 3

weeks. IB = internal browning

Weight loss % Degreening  Flesh firmness

Treatment IB score %IB

(Keg) of peel (Kg)
1. Control 1.6 10.2 0.18 b 34.6 1.60
2. Chitosan+CSY 2.0 16.1 0.18 b 19.9 1.63
3. Wax+CS 1.7 13.5 0.15a 19.3 1.71
4. Wax 1.6 13.2 0.17 ab 17.1 1.58
F-test ns ns x* ns ns

CV (%) 24.1 70.2 8.1 56.8 7.6

Different letter indicate significant within columns by Duncan’s Multiple Range test. * =significant at p<0.05, **
=significant at p<0.01, ns=non significant
' CS = Cellophane sheet

Wax g

Wax+CS 3

Chitosan+CS 2

Control 1
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% Fruit number
score 1 [ score 2 score 3 g score 4 | score 5

Figure 5 Number of pineapple fruit (%) classified in to each internal browning score of each kind

of coating and packaging.
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