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Study of Postharvest Treatment on Nutrition Content of ‘Hom’” and ‘Kai’ Banana as the
Raw Material for Banana Milk Process
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Abstract

The aim of this study was to determine the effects of Generally Recognized as Safe
(GRAS) coating, 1-methycyclopropane (1-mcp) and active packaging on postharvest quality of
banana cvs. “Hom” and “Kai”for fresh consumption andbanana milk production. This
experiment was conducted at Postharvest and Processing Research Development Division
between October 2013 and September 2015. Green bananas (70% maturity) were fumigated
with 1,000 ppb of 1-mcp for 24 hour, packed in the active packaging bag (25 and 40 pum thick)
and kept at 14°C.Application of 1-mcp and active packaging (25 pm for cv. Kai and 40 pm for cv.
Hom) could decelerate ripening rate of banana.After 24 days storage, the fruit peel turned
toyellow colour for 60%. This stage, fruit contained the optimum potential compounds for
banana milk processing. Next experiment, banana fruits fumigated with 1-mcp were treated
with five different coating compounds viz. chitosan, salicylic acid, citric acid, citric acid with
chitosan and imasalil (as control group). Treated fruits were air-dried for 30 minutes. Afterward,
the bananas were packed and kept in conditions according from the first experiment
results.“Kai” fruitswith 0.25% citric acid and 0.25% chitosan coating in active bag with 25um
thicknessshowed normally ripening with acceptable appearance after 40 days storage.
Whereas,treatment of 0.5% citric acid and 0.5% chitosan coating in 40um active bags caused cv.
Hom ripen slower with adequate pulp quality after 49 days. However, all GRAS treatments
could delay the postharvest deterioration and decrease the occurrence of disease during
storage time.
Keywords: Kai, Hom, chitosan, citric acid, salicylic acid, coating compounds
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13. ANANUIN

Table 1 Average of L, a, b value and index score of peel and firmness, total soluble solid of

pulp in Kai banana ,were treated 1-mcp and contained in the packaging bag, were storaged at

14 °C for 40 days

storage at 14°C for 40 days

Treatments firmness
L a b index tss
(newton)
0 ppb 1-mcp + PE bag 59.96b 6.46b 34.63b  2.30b 15.61cd 20.75a

0 ppb 1I-mcp + 25pm
AT bag 67.06a 7.15a 41.8la  6.00c 8.88d 22.58b
0 ppb 1-mcp + 40um  57.15b - 32.15bc 1.85ab 14.03cd 21.22ab



AT bag 5.98b
1,000 ppb 1-mcp + PE -

bag 58.36b 8.65b 29.58c  1.00a 49.25a 21.22ab
1,000 ppb 1-mcp + -
25um AT bag 57.89b 7.44b 32.49bc 1.40a 21.52c 21.07a
1,000 ppb 1-mcp + -
40um AT bag 59.47b 8.31b 31.23bc 1.20z 34.57d 24.33¢
mean 5348 -495  33.65 5.74 23.98 27.90
cv 6.60  70.40 9.90 33.10 27.90 10.90
F-test time (C) * * * * * ns
Packaging bag (B) * * * * * ns
1-mcp (A) ns * * * * ns
CxA * * * * * ns
CxB ns * * * * *
ByA * * * * * *
CxBxA ns * * * * ns

Means in same column followed by same letter are not significantly different by Least

significant difference of means at P < 0.05 ns=non-significant, *

significant P < 0.05



Table 2 Average of L, a, b value and index score of peel and firmness, total soluble solid of

pulp in Kai banana ,were treated 1-mcp and contained in the packaging bag, were storaged at

14 °C for 40 days, removed at room temperature for 3 day

storage at 14°C for 40 days , remove at room

temperature for 3 days

Treatments
L a b index
0 ppb 1-mcp + PE bag 56.60ab -1.21b 34.68b 2.97ab
0 ppb 1-mcp + 25um
AT bag 59.40a 8.59a 40.73a 6.89c
0 ppb 1-mcp + 40pm
AT bag 48.41c 0.19b 22.77d 2.93ab
1,000 ppb 1-mcp + PE
bag 57.09ab -8.27c 29.35c¢ 1.26a
1,000 ppb 1-mcp +
25pum AT bag 54.39b -2.20b 30.81bc 2.51b
1,000 ppb 1I-mcp +
40pm AT bag 55.09ab -1.90b 32.79bc 2.48b
mean 55.16 -0.80 31.86 3.17
cv 12.60 a77.10 19.10 36.00
F-test time (C) * * * *
Packaging bag (B) * * * *
1-mcp (A) ns * * *
CxA * * * ns
CxB ns * * ns
BxA * * * *
CxBxA * * * ns

Means in same column followed by same letter are not significantly different by Least

significant difference of means at P < 0.05 ns=non-significant, * = significant P < 0.05



Table 3 Average of L, a, b value and index score of peel and firmness, total soluble solid of
pulp in Hom banana ,were treated 1-mcp and contained in the packaging bag, were storaged at

14 °C for 49 days.

storage at 14°C for 49 days

Treatments firmness
L a b index tss
(newton)
0 ppb 1-mcp + PE bag 54.70b  0.90 37.0dbc 1.94ab 16.03b 17.55a
0 ppb 1-mcp + 25um
AT bag 5331b -1.42 36.62bc 7.96d 5.07c 16.70a
0 ppb 1-mcp + 40pm
AT bag 5207b 051 35.37bc 7.87d 4.35¢ 16.90a
1,000 ppb 1-mcp + PE
bag 54.18b -0.90 34.38c 1.33a 34.59a 15.17a
1,000 ppb 1-mcp +
25pum AT bag 63.36a 142  4557a 4.61c 11.60bc 19.92b
1,000 ppb 1I-mcp +
40pm AT bag 59.97a -0.51 40.76b  2.44b 12.94bc 19.05b
mean 56.27  0.00 38.29 4.36 14.10 17.55
v 7.00 11040  9.50 24.50 39.70 20.60
F-test time (C) * * * * * *
Packaging bag (B) * * * * * *
1-mcp (A) ns * * * * *
CxA * * * * * *
CxB ns * * * * *
BXA ns x ns * ns ns

CxBxA * ns * * * *




Means in same column followed by same letter are not significantly different by Least

significant difference of means at P < 0.05 ns=non-significant, * = significant P < 0.05



Table 4 Average of L, a, b value and index score of peel and firmness, total soluble solid of
pulp in Kai banana ,were treated 1-mcp and GRAS coating, were packed in the 25 pm thickness

of active packaging bag, storaged at 14 °C for 21 days.

kind of GRAS storage at 14°C for 21 days
coating
L a b
imasalil 61.13ab -7.78a 28.82b
0.25% chitosan 60.29ab -9.00b 29.35b
0.010% salicy
acid 59.50b -8.24b 31.26a
0.25% citric
acid 61.41a -8.14b 28.94b
citric acid +
chitosan 59.79b -9.04b 30.42a
mean 60.28 -8.57 29.95
cv 3.40 39.00 a.70

F-test storage

time (B) * * *
GRAS coating

(A) * ns *

BxA * * *

Means in same column followed by same letter are not significantly different by Least

significant difference of means at P < 0.05 ns=non-significant, * = significant P < 0.05



Table 5 Average of L, a, b value and index score of peel and firmness, total soluble solid of
pulp in Kai banana ,were treated 1-mcp and GRAS coating, were packed in the 25 pm thickness

of active packaging bag, storaged at 14 °C for 21 days, removed at room temperature for 3 days.

storage at 14°C for 21 days , remove at room temperature for 3

kind of GRAS days
coating
L a b
imasalil 62.05 -7.16a 29.77
0.25% chitosan 62.44 -8.18b 30.36
0.010% salicy
acid 61.77 -7.90ab 30.77

0.25% citric

acid 62.10 -7.26a 30.50

citric acid +
chitosan 61.87 -6.44a 31.03
mean 62.05 -7.39 30.49
cv 4.40 37.70 64.00

F-test storage

time (B) * * *
GRAS coating

(A) x ns ns

BxA M * M

Means in same column followed by same letter are not significantly different by Least

significant difference of means at P < 0.05 ns=non-significant, * = significant P < 0.05



Table 6 Average of L, a, b value and index score of peel and firmness, total soluble solid of

pulp in Hom banana ,were treated 1-mcp and GRAS coating, were packed in the 40 um

thickness of active packaging bag, storaged at 14 °C for 49 days.

storage at 14°C for 49 days

kind of GRAS
coating L a b
imasalil 53.62 -10.49 31.63a
0.25% chitosan 53.28 -10.10 31.50a
0.010% salicy
acid 51.99 -10.38 30.75b
0.25% citric
acid 52.94 -10.38 31.86a
citric acid +
chitosan 52.46 -10.33 31.66a
mean 52.86 -10.34 31.48
cv 4.20 5.60 3.50
F-test storage
time (B) ns * *
GRAS coating
(A) ns ns ns
BxA ns * *

Means in same column followed by same letter are not significantly different by Least

significant difference of means at P < 0.05 ns=non-significant, * = significant P < 0.05



Table 7 Average of L, a, b value and index score of peel and firmness, total soluble solid of
pulp in Hom banana ,were treated 1-mcp and GRAS coating, were packed in the 40 um

thickness of active packaging bag, storaged at 14 °C for 49 days, removed at room temperature

for 3 days.
storage at 14°C for 49 days , remove at room temperature for 3
kind of GRAS days
coating
L a b
imasalil 52.64 -10.01ab 31.14
0.25% chitosan 52.38 -9.443 30.98
0.010% salicy
acid 52.82 -9.90a 31.08
0.25% citric
acid 52.70 -9.60a 31.15
citric acid +
chitosan 51.81 -10.38b 31.56
mean 52.47 -9.87 31.18
cv 4.50 7.60 3.70
F-test storage
time (B) ns * *
GRAS coating
(A) ns * *
BxA * * *

Means in same column followed by same letter are not significantly different by Least

significant difference of means at P < 0.05 ns=non-significant, * = significant P < 0.05



Table 8 Average of L, a, b value of peel in Kai banana ,were treated 1-mcp and GRAS coating,
were packed in the 25 pm thickness of active packaging bag, storaged at 14 °C for 7 days,

removed at room temperature for 3 day.

Removed at room

kind of GRAS  Storage at 14 °C for 7 days temperature for 3 days

coating

L a b L a b

imasalil 60.05b  -8.32b 29.67 63.37 -7.80 29.02b
0.25% chitosan  60.96b  -8.86b 28.85 62.78 -9.00 30.95a
0.010% salicy

acid 61.11b  -8.29b 29.53 63.29 -8.59  30.08ab
0.25% citric
acid 61.52a  -7.65a 28.64 62.97 -9.00  29.74ab
citric acid +
chitosan 60.38b -8.8lab  29.60 61.62 -7.82 30.78a
mean 60.80 -8.38 29.26 62.81 -8.44 30.11
cv 3.40 3.90 a.70 4.40 37.70 6.40

F-test storage
time (B) * * * * * *

GRAS coating
(A) * ns * * ns ns

BxA * ns * * * *

Means in same column followed by same letter are not significantly different by Least

significant difference of means at P < 0.05 ns=non-significant, * = significant P < 0.05
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(B) They were kept at 14 °C for 21 days,

(A) Kai banana were kept at 14 °C for

21 days remove at room temperature for 3

days.

Figure 1-2 A color change of peel and abnormal symptoms of pulp in “Kai” banana fruits were

storage at 14 °C for 21 days, remove at room temperature for 3 days.
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(B )They were kept at 14 °C for 49

(A) Hom banana were kept at 14 °C
for 49 days days, remove at room temperature

for 3 days.

Figure 3-4 A color change of peel and abnormal symptoms of pulp in “Hom” banana fruits

were storage at 14 °C for 49 days, remove at room temperature for 3 days.



