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Abstract

The investigation was carried out to study the effect of post-harvest treatment of chemicals, wax
emulsion and storage conditions on quality of banana (Musa paradisiaca L.) was laid out with six
chemical treatments viz., Ci - Hexanal @ 3%, Cz - Hexanal @ 4%, Cs - Hexanal @ 5%, C4 - Salicylic
acid @ 2 mM, Cs - Salicylic acid @ 3 mM, Ce - Salicylic acid @ 4 mM, two wax emulsions viz., Wi -
Wax emulsion @ 6%, W2 - Wax emulsion @ 8%, two different storage conditions viz., S1 - Ambient
temperature and Sz - Cold storage (13 °C + 1) and fruits were analyzed for physico-chemical
parameters at an interval of two days. The treatment combination C1W2S: i.e. hexanal @ 3% + wax
emulsion @ 8% + cold storage (13°C+1) revealed minimum change in TSS (°Brix), pH, titratable
acidity (%), total sugars (%), reducing sugars (%), non-reducing sugars (%) and adjudged as the best
for these quality parameters at the end of storage period of 24 days.

Keywords: TSS, total sugars, quality, chemical parameters and cold storage

Introduction

Globally and also in Indian condition banana is mostly traded under ambient conditions
which caused high post-harvest losses and shorter shelf life. Mature green harvested banana
quickly deteriorates under ambient conditions due to faster respiration and higher ethylene
production which caused rapid ripening and fruit softening with increased fruit spoilage
(Mandal et al., 2019) 16!, Accelerated ripening and short shelf life of banana under tropical
climate are the major constraints in postharvest handling. Due to its rapid ripening nature,
enormous postharvest losses occur and which in turn affect the farmer’s benefit.

Since banana is a climacteric and perishable fruit, application of post-harvest treatments
become necessary to delay the ripening to reduce losses and to improve and maintain the
colour and quality by slowing down the metabolic activities of the produce which results in
increased keeping quality and marketability of the fruits for a longer period of time (Rao and
Chundawat, 1986) 221 Therefore, an experiment has been planned to study the effect of post-
harvest treatment of chemicals, wax emulsion and storage conditions on quality of banana
(Musa paradisiaca L.).

Material and methodology

The experiment was carried out at laboratory of Post-Harvest Technology, Department of
Horticulture, Mahatma Phule Krishi Vidyapeeth Rahuri, Dist. Ahmednagar during 2021 in
the month of June and November. The experiment was laid out in Factorial Completely
Randomized Design (FCRD) consisting of twenty four treatment combinations along with
control. The experiment was replicated twice (2) times.
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Details of treatment combination
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T CiWi1S1 Hexanal 3% + Wax emulsion 6% + Ambient temperature

T> CiW1S2 Hexanal 3% + Wax emulsion 6% + Cold storage (13 °C+1)

T3 CiW2Si Hexanal 3% + Wax emulsion 8% + Ambient temperature

Ty CiW2S2 Hexanal 3% + Wax emulsion 8% + Cold storage (13 °C+1)

Ts C2WiS Hexanal 4% + Wax emulsion 6% + Ambient temperature

Ts CoW1S» Hexanal 4% + Wax emulsion 6% + Cold storage (13 °C+1)

T7 CaWa2Si Hexanal 4% + Wax emulsion 8% + Ambient temperature

Ts CaWaS2 Hexanal 4% + Wax emulsion 8% + Cold storage (13 °C+1)

To C3WiSi Hexanal 5% + Wax emulsion 6% + Ambient temperature

Tio C3W1S2 Hexanal 5% + Wax emulsion 6% + Cold storage (13 °C+1)

Tu C3WaS: Hexanal 5% + Wax emulsion 8% + Ambient temperature

T2 C3WaS2 Hexanal 5% + Wax emulsion 8% + Cold storage (13 °C+1)

T3 C4Wi1Si Salicylic acid 2 mM + Wax emulsion 6% + Ambient temperature
T4 CsWi1S2 Salicylic acid 2 mM + Wax emulsion 6% + Cold storage (13 °C+1)
Tis C4W2S: Salicylic acid 2 mM + Wax emulsion 8% + Ambient temperature
Tie CsW2S2 Salicylic acid 2 mM + Wax emulsion 8% + Cold storage (13 °C+1)
Tz CsWiSi Salicylic acid 3 mM+ Wax emulsion 6% + Ambient temperature
Tis CsWiS2 Salicylic acid 3 mM + Wax emulsion 6% + Cold storage (13 °C+1)
Tio CsWaSi Salicylic acid 3 mM+ Wax emulsion 8% + Ambient temperature
T20 CsW2S2 Salicylic acid 3 mM + Wax emulsion 8% + Cold storage (13 °C+1)
T2 CeW1S1 Salicylic acid 4 mM+ Wax emulsion 6% + Ambient temperature
T2 CsWi1S2 Salicylic acid 4 mM+ Wax emulsion 6% + Cold storage (13 °C+1)
T2s CeW2Si Salicylic acid 4 mM+ Wax emulsion 8% + Ambient temperature
Tas CsW2S2 Salicylic acid 4 mM+ Wax emulsion 8% + Cold storage (1 3°C+1)
Tos Control Control (Water dipping)

Results and discussion

Chemical parameters

Total soluble solids ("Brix): The data on effect of different
postharvest treatment of chemicals, wax emulsion and
storage conditions on TSS (°Brix) of banana recorded during
storage for trial I, trial II and pooled analysis have been
presented in Table 1. TSS content of banana fruits exhibited
increasing trend with storage period and declined at the end
storage period.

Effect of chemicals

On 6% day of storage, different chemicals showed
significant influence on TSS content of banana. The
minimum TSS was recorded in C; i.e. hexanal 3% (6.75
°Brix) which was at par with the treatment C; (6.77 °Brix)
while maximum TSS was recorded in the treatment C; i.e.
salicylic acid 2 mM (7.13 °Brix) which was at par with the
treatment Cs (7.12 °Brix). On 12" day of storage, TSS was
significantly influenced by different chemical treatments.
The treatment C; i.e. hexanal 3% recorded minimum TSS
(17.91 °Brix) followed by the treatment Cs (17.95 °Brix)
whereas the treatment C; i.e. salicylic acid 2 mM was
recorded maximum TSS (20.93 °Brix) which was at par with
the treatment Cs (20.91 °Brix). On 18" day of storage, fruits
treated with C; i.e. hexanal 3% showed maximum TSS
(20.47 °Brix) while the minimum TSS (19.48 °Brix)
observed in Cy i.e. salicylic acid 2 mM. On 24" day of
storage, the fruits of all remaining treatments were discarded
due to spoilage and were not acceptable. Only fruits treated
with C; i.e. hexanal 3% were remained in storage which
recorded TSS content of 18.78 °Brix.

Effect of wax emulsion

On 6" day of storage, wax emulsion showed significant
influence on TSS content of banana fruits. The minimum
TSS was found in W» i.e. wax emulsion 8% (6.87 °Brix)
while maximum TSS recorded in W, i.e. wax emulsion 6%
(7.00 °Brix). On 12 day of storage, TSS was found to be

significantly varied during storage period. The treatment W,
i.e. wax emulsion 8% recorded minimum TSS (19.22 °Brix)
whereas treatment W, ie. wax emulsion 6% recorded
maximum TSS (19.60 °Brix). On 18" day of storage, fruits
treated with W, i.e. wax emulsion 8% showed minimum
TSS (20.19 °Brix) while the fruits treated with W, i.e. wax
emulsion 6% recorded maximum TSS (20.20 °Brix). On 24"
day of storage, the treatment W, i.e. wax emulsion 8%
retained maximum TSS (18.78 °Brix) with the advancement
of storage period.

Effect of storage conditions

The data with respect to TSS content of fruit was varied
significantly among the different storage conditions. In case
of storage conditions, a change in TSS was found to be very
fast in S; than S,.0On 18" day of storage, fruits under
ambient conditions i.e. S; recorded TSS content of 19.31
°Brix which was found be increased from 2.03 to 19.31
°Brix. On 24" day of storage, S; ambient conditions were
discarded due to spoilage and the treatment S, recorded the
TSS content of 18.78 °Brix at the end of storage.

Interaction effect of different chemicals and wax
emulsion

The interaction effect of different chemicals and wax
emulsion on TSS content of fruit was found to be non-
significant during storage. On 6" day of storage, the
minimum TSS was recorded in C; W5 i.e. hexanal 3% + wax
emulsion 8% (6.68 °Brix) while maximum TSS was
recorded in C4S; i.e. salicylic acid 2 mM + ambient
temperature (7.21 °Brix). On 12® day of storage, the
chemicals and wax emulsion showed significant influence
on TSS content of banana fruits. The treatment combination
of C;W; i.e. hexanal 3% + wax emulsion 8% recorded
minimum TSS (17.67 °Brix) followed by the treatment
CsW; (17.71 °Brix) whereas the treatment combination of
C4W i.e. salicylic acid 2 mM + wax emulsion 6% recorded
maximum TSS (21.15 °Brix). On 18" day of storage, fruits
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treated with C;W, i.e. hexanal 3% + wax emulsion 8%
recorded maximum TSS (20.55 °Brix) while fruits treated
with C4W; i.e. salicylic acid 2 mM + wax emulsion 8%
recorded minimum TSS (19.48 °Brix). On 24™ day of
storage, only fruits treated with C;W i.e. hexanal 3% + wax
emulsion 8% were lasted in storage with TSS content of
18.78 °Brix.

Interaction effect of chemicals and storage conditions

On 6" day of storage, interaction effect of chemicals and
storage conditions showed significant influence on TSS
content of banana. Minimum TSS was recorded in C;S; i.e.
hexanal 3% + cold storage (6.49 °Brix) followed by the
treatment C3S; (6.52 °Brix) whereas maximum TSS was
recorded in C4S; i.e. salicylic acid 2 mM + ambient
temperature (7.50 °Brix) followed by the treatment CsS;
(7.48 °Brix). On 12" day of storage, the data on TSS of
fruits was found significant influence irrespective of
chemicals and storage conditions. The treatment
combination C;S; i.e. hexanal 3% + cold storage recorded
minimum TSS (17.44 °Brix) followed by the treatment C3S»
(17.49 °Brix) while the treatment combination CiS; i.e.
salicylic acid 2 mM + ambient temperature recorded
maximum TSS (21.55) followed by the treatment CsS;
(21.51 °Brix). On 18" day of storage, fruits treated with
CS, i.e. hexanal 3% + cold storage showed maximum TSS
(21.05 °Brix) whereas the fruits treated with C4S, ie.
salicylic acid 2 mM + cold storage recorded minimum TSS
(19.48 °Brix). On 24™ day of storage, the fruits treated with
CiS; i.e. hexanal 3% + cold storage retained higher TSS
content of 18.78 °Brix.

Interaction effect of wax emulsion and
conditions

On 6" day of storage, two factor interaction effect between
wax emulsion and storage conditions also exhibited
significant effect on TSS content. The minimum TSS was
found in W»S; i.e. wax emulsion 8% + cold storage (6.57
°Brix) while maximum TSS was recorded in W;S; i.e. wax
emulsion 6% + ambient temperature (7.33 °Brix). On 12
day of storage, wax emulsion and storage conditions was
found significant influenced on TSS. The treatment

storage
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combination WS, i.e. wax emulsion 8% + cold storage
recorded minimum TSS (18.64 °Brix) whereas the treatment
combination W;S; ie. wax emulsion 6% + ambient
temperature recorded maximum TSS (20.05 °Brix). On 18%
day of storage, fruits treated with W»S, i.e. wax emulsion
8% + cold storage showed maximum TSS (20.37 °Brix)
while fruits treated with W,S; i.e. wax emulsion 8% +
ambient temperature recorded minimum TSS (19.31 °Brix).
On 24" day of storage, fruits treated with W»S; i.e. wax
emulsion 8% + cold storage recorded TSS content of 18.78
°Brix.

Interaction effect of different chemicals, wax emulsion
and storage conditions

The interaction effect of different chemicals, wax emulsion
and storage conditions showed significant results with
respect TSS. The TSS content of banana fruits was found to
be increased fast under ambient condition than cold storage.
On 6" day of storage, effect of chemicals, wax emulsion ad
storage conditions showed non-significant influenced on
TSS. The minimum TSS was recorded in C;W»S, i.e.
hexanal 3% + wax emulsion 8% + cold storage (6.43 °Brix)
followed by the treatment C3W»S, (6.46 °Brix) while
maximum TSS was recorded in C4W;S; i.e. salicylic acid 2
mM + wax emulsion 6% + ambient temperature (7.60 °Brix)
followed by the treatment CsW;S; (7.54 °Brix). On 12% day
of storage, TSS content of fruits were significantly
influenced by different chemicals, wax emulsion and storage
conditions. The treatment combination of C;W,S; i.e.
hexanal 3% + wax emulsion 8% + cold storage recorded
minimum TSS (17.00 °Brix) followed by treatment C3W,S,
(17.05 °Brix) whereas, the treatment combination CsW;S;
i.e. salicylic acid 2 mM + wax emulsion 6% + ambient
temperature recorded maximum TSS (21.91 °Brix). On 18®
day of storage, fruits treated with C;W,S; i.e. hexanal 3% +
wax emulsion 8% + cold storage showed maximum TSS
(21.79 °Brix) while the fruits treated with CsW)S, i.e.
salicylic acid 2 mM + wax emulsion 8% + cold storage
recorded minimum TSS (19.48 °Brix). On 24" day of
storage, interaction C{W,S, i.e. hexanal 3% + wax emulsion
8% + cold storage revealed slower changes in TSS and
retained the TSS content of 18.78 °Brix.

Table 1: Effect of different post-harvest treatment of chemicals, wax emulsion and storage conditions on TSS (°Brix) of banana fruit during

storage
Treatment Initial days 2 days 4 days 6 days 8 days
Trial I [Trial IT| Pooled | Trial I [Trial IT[ Pooled | Trial I [Trial IT| Pooled | Trial I [Trial IT| Pooled | Trial I [Trial IT| Pooled
A. Chemicals
Ci 2.06 | 2.04 | 2.05 | 237 | 230 | 233 | 487 | 481 | 484 | 678 | 672 | 6.75 | 8.82 | 8.75 | 8.79
C 2.04 | 203 [ 2.04 | 243 | 229 | 236 | 495 | 489 | 492 | 685 | 678 | 6.81 | 890 | 8.81 | 885
G 2.05 | 203 [ 2.04 | 240 | 230 | 235 | 491 | 484 | 488 | 681 | 673 | 6.77 | 8.86 | 8.73 | 8.79
Cs 2.04 | 203 [ 203 | 263 | 2.56 | 2.60 [ 560 | 554 | 557 | 7.18 | 7.07 [ 7.13 [ 921 | 9.14 | 9.17
Cs 2.04 | 202 [ 203 | 263 | 256 | 259 [ 559 [ 552 | 556 | 7.17 | 7.06 | 7.12 [ 920 | 9.13 | 9.16
Cs 2.06 | 2.04 | 205 | 259 | 2.51 | 2.55 | 553 | 547 | 550 | 7.11 | 6.99 | 7.05 | 9.08 | 8.99 | 9.03
SEm.+ [ 050 | 0.01 | 035 [ 001 | 0.01 | 001 [ 001 | 0.01 | 001 | 0.01 | 001 [ 0.01 | 0.01 | 0.02 | 0.01
CD1% | NS | NS | NS | 004 [ 004 [ 004 | 0.04 | 0.04 [ 004 [ 004 [ 003 | 0.03 | 0.06 | 0.06 | 0.06
B. Wax emulsion
Wi 2.05 | 2.04 [ 2.04 [ 255 | 247 | 251 [ 531 [ 524 | 528 | 7.04 | 6.96 | 7.00 [ 9.09 [ 9.00 | 9.05
W2 2.04 | 202 [ 2.03 | 246 | 237 | 241 | 517 [ 511 | 514 | 692 | 6.82 | 687 | 893 | 8.85 | 8.89
SEm.+ | 029 [ 001 | 020 | 0.01 [ 001 [ 001 | 0.01 | 0.01 | 0.01 | 001 [ 0.00 | 0.00 | 0.01 | 0.01 | 0.01
CD1% | NS | NS | NS [ 002 [ 002 | 002 | 0.02 [ 002 [ 002 [ 002 [ 002 | 0.02 | 0.03 | 0.03 | 0.03
C. Storage conditions
Si 2.04 [ 202 [ 203 [ 271 | 2.62 [ 266 [ 575 [ 568 | 572 | 7.30 | 7.20 [ 7.25 [ 9.41 | 932 | 9.37
S2 2.05 | 2.04 [ 2.05 | 230 | 222 | 2.26 | 473 | 467 | 470 | 667 | 658 | 6.62 | 861 | 853 | 857
SEm.+ | 029 [ 001 | 020 | 0.01 [ 001 [ 001 | 0.01 | 0.01 | 001 | 001 [ 0.00 | 0.00 | 0.01 | 0.01 | 0.01
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CD1% | NS | NS | NS [ 00200270027 0027]0027]0027]002] 002700270037 0.037]0.03

Interaction (A x B)
CiWi 2.06 2.04 2.05 2.42 2.35 2.38 | 493 486 | 4.89 6.85 6.78 6.81 8.88 8.80 | 8.84
Ci1W2 2.05 2.04 2.04 2.33 2.25 229 | 4.81 476 | 4.78 6.71 6.66 6.68 8.77 8.70 8.73
CoWi 2.05 2.05 2.05 2.48 234 | 241 5.01 4.95 4.98 6.91 6.85 6.88 8.96 8.89 8.92
CoW2 2.04 2.01 2.02 2.38 2.23 2.31 4.89 484 | 4.87 6.79 6.71 6.75 8.84 8.74 8.79
CsWi 2.06 2.04 2.05 2.45 2.35 2.40 | 4.97 4.89 4.93 6.88 6.81 6.85 8.91 8.79 8.85
C3W2 2.04 2.02 2.03 2.36 2.25 230 | 486 | 480 | 4.83 6.74 | 6.65 6.69 8.80 8.68 8.74
CsWi 2.05 2.04 2.04 2.69 2.63 2,66 | 5.71 5.65 5.68 7.25 7.17 7.21 9.36 9.28 9.32
CsW2 2.04 2.02 2.03 2.58 249 | 2.53 5.49 5.43 5.46 7.11 6.98 7.04 9.07 9.00 | 9.03
CsWi 2.04 2.02 2.03 2.66 2.61 2.63 5.66 | 5.59 5.62 7.21 7.13 7.17 9.30 | 9.22 | 9.26
CsW2 2.04 2.01 2.02 2.60 2.51 2.55 5.53 5.46 5.50 | 7.13 7.00 | 7.06 9.10 | 9.03 9.07
CeWi 2.07 2.04 2.05 2.63 2.56 | 2.59 5.62 | 5.54 5.58 7.16 | 7.05 7.10 9.14 9.04 | 9.09
CeW2 2.06 2.04 2.05 2.55 2.47 2.51 5.45 5.40 5.42 7.07 6.93 7.00 9.01 8.94 8.98
S.Em. + 0.71 0.01 0.50 | 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.02 0.02 | 0.02
CD 1% NS NS NS NS NS NS 0.05 0.05 0.05 NS 0.04 NS 0.08 0.09 | 0.08
Table 1: Continue
Treatment Initial days 2 days 4 days 6 days 8 days
Trial I |Trial II| Pooled | Trial I |Trial II| Pooled | Trial I |Trial II| Pooled | Trial I | Trial II| Pooled | Trial I {Trial II| Pooled
AxC
CiS1 2.05 2.02 2.03 2.58 2.52 2.55 5.58 5.52 5.55 7.04 6.98 7.01 9.24 9.18 | 9.21
C1S2 2.07 2.06 2.06 2.16 2.08 2.12 | 4.15 4.09 4.12 6.53 6.45 6.49 8.41 8.33 8.37
CaS 2.04 2.03 2.03 2.65 2.50 2.57 5.68 5.62 5.65 7.12 | 7.03 7.07 9.30 9.21 9.26
C2S2 2.05 2.03 2.04 2.21 2.07 2.14 | 4.23 4.17 4.20 6.58 6.53 6.56 8.49 842 | 8.45
CsS1 2.04 2.02 2.03 2.61 2.49 2.55 5.63 5.55 5.59 7.07 6.97 7.02 9.26 9.09 | 9.17
CsS2 2.07 2.05 2.06 2.19 2.12 2.15 4.19 | 4.14 4.16 6.55 6.49 6.52 8.46 8.38 8.42
CsSy 2.04 2.02 2.03 2.83 2.76 2.79 5.91 5.83 5.87 7.56 | 7.44 7.50 9.65 9.58 | 9.61
CsS2 2.05 2.04 2.04 2.44 2.36 2.40 5.29 5.25 5.27 6.80 6.71 6.76 8.78 8.70 | 8.74
CsS1 2.02 2.00 2.01 2.82 2.75 2.78 5.89 5.82 5.86 7.53 7.42 7.48 9.60 9.51 9.56
CsS2 2.05 2.03 2.04 2.44 2.37 2.40 5.30 5.23 5.26 6.81 6.71 6.76 8.80 8.74 | 8.77
CeS1 2.08 2.05 2.06 2.78 2.71 2.74 5.84 5.76 5.80 7.49 7.38 7.44 9.44 9.37 | 9.40
CeS2 2.05 2.03 2.04 2.39 2.32 2.36 5.22 5.18 5.20 6.74 6.60 6.67 8.71 8.62 | 8.66
S.Em. + 0.71 0.01 0.50 | 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.02 | 0.02 | 0.02
CD 1% NS NS NS NS NS NS 0.05 0.05 0.05 0.05 0.04 0.04 | 0.08 0.09 | 0.08
BxC
WiSi 2.04 2.03 2.04 2.76 2.68 2.72 5.82 5.74 5.78 7.36 | 7.29 7.33 9.51 9.41 9.46
WiS2 2.06 2.05 2.05 2.35 2.27 2.31 4.81 4.75 4.78 6.72 6.64 6.68 8.67 8.59 | 8.63
WS, 2.04 2.02 2.03 2.66 2.56 2.61 5.69 5.63 5.66 7.23 7.12 7.17 9.32 9.23 | 9.27
WaS2 2.05 2.03 2.04 2.26 2.17 222 | 4.65 4.60 4.62 6.61 6.52 6.57 8.54 8.46 | 8.50
S.Em. + 0.41 0.01 0.29 | 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
CD 1% NS NS NS NS NS NS 0.03 0.03 0.03 NS 0.02 0.03 0.05 0.05 0.05
AxBxC
CiWiS: 2.05 2.02 2.04 3.24 3.33 3.37 5.65 5.57 5.61 7.11 7.04 7.08 9.29 9.22 | 9.26
CiWi1S2 2.07 2.06 2.07 2.34 2.35 2.38 420 | 4.14 4.17 6.59 6.51 6.55 8.46 8.38 8.42
CiW2Sy 2.04 2.02 2.03 2.67 2.63 2.67 5.51 5.47 5.49 6.96 6.92 6.94 9.18 9.13 | 9.16
CiWaS2 2.06 2.05 2.06 2.25 2.23 2.28 410 | 4.04 4.07 6.46 6.39 6.43 8.35 8.27 8.31
CoWiSy 2.03 2.04 2.04 2.59 2.51 2.55 5.75 5.67 5.71 7.19 7.11 7.15 9.35 9.29 | 9.32
CoWiS2 2.07 2.05 2.06 2.51 2.42 246 | 4.27 4.22 4.25 6.62 6.59 6.61 8.56 8.48 8.52
CoWaSy 2.04 2.02 2.03 2.59 2.42 2.51 5.60 5.57 5.59 7.04 6.94 6.99 9.25 9.13 | 9.19
CoWaS» 2.03 2.00 2.02 2.17 2.04 2.11 4.18 4.11 4.15 6.54 6.47 6.51 8.42 8.35 8.39
CsWiSs 2.05 2.03 2.04 2.66 2.53 2.60 5.69 5.60 5.65 7.15 7.07 7.11 9.31 9.11 9.21
C3WiS2 2.07 2.05 2.06 2.23 2.17 220 | 424 | 4.18 4.21 6.61 6.55 6.58 8.51 8.46 | 8.49
C3WaSy 2.02 2.00 2.01 2.56 2.44 2.50 5.57 5.50 5.54 6.98 6.87 6.93 9.20 9.06 | 9.13
C3W2S2 2.06 2.04 2.05 2.15 2.06 2.11 4.14 | 4.09 4.12 6.49 6.42 6.46 8.40 829 | 8.35
Table 1: Continue
Treatment Initial days 2 days 4 days 6 days 8 days
Trial I |Trial IT| Pooled | Trial I |Trial II| Pooled | Trial I |Trial II| Pooled | Trial I |Trial II| Pooled | Trial I |Trial II{ Pooled
CsW1S1 2.04 2.03 2.04 2.88 2.82 | 2.85 5.98 5.90 5.94 7.63 7.56 | 7.60 9.86 9.79 | 9.83
CsW1S2 2.05 2.04 2.05 2.50 2.43 2.47 5.43 5.39 5.41 6.87 6.78 6.83 8.85 8.77 8.81
CsW2S 2.03 2.00 2.02 2.77 2.69 | 2.73 5.83 5.76 5.80 | 7.48 7.31 7.40 9.43 9.37 9.40
CsW2S2 2.05 2.03 2.04 2.38 229 | 234 | 5.15 5.10 5.13 6.73 6.64 6.69 8.70 8.62 8.60
CsWiSy 2.01 2.00 2.01 2.85 279 | 2.82 | 593 5.86 590 | 7.57 7.51 7.54 9.74 9.65 9.70
CsWi1S2 2.06 2.04 2.05 2.47 242 | 245 5.38 5.31 5.35 6.85 6.75 6.80 8.86 8.79 8.83
CsWaS 2.03 2.00 2.02 2.79 270 | 2.75 5.85 5.78 5.82 7.49 7.33 7.41 9.46 9.37 9.42
CsW2S2 2.04 2.02 2.03 2.40 232 | 236 | 5.21 5.14 5.18 6.76 | 6.66 6.71 8.74 8.69 8.72
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CoWiS1 | 2.08 [ 205 [ 207 | 282 [ 274 [ 278 | 589 [ 581 | 585 | 753 | 744 | 7.49 [ 949 | 941 | 9.45
CoWiS2 | 2.05 | 203 [ 2.04 | 243 | 238 | 241 | 534 [ 526 [ 530 | 679 | 6.65 | 6.72 | 879 | 8.67 | 8.73
CeW2S1 | 2.07 | 2.05 [ 206 [ 274 | 267 | 2.71 | 579 [ 570 | 575 | 7.45 | 7.32 | 7.39 | 9.39 [ 9.32 | 9.36
CoW2S2 | 2.04 | 202 [ 2.03 | 235 | 226 | 231 | 5.10 [ 5.09 | 510 | 668 | 6.54 | 661 | 863 | 856 | 8.60
SEm.+ [ 1.00 | 0.02 | 071 [ 002 | 0.02 | 0.02 [ 002 | 0.02 | 002 | 0.02 | 0.01 [ 0.02 | 0.03 | 0.03 | 0.03
CD1% | NS | NS | NS | NS [ NS | NS [ 008 [ 007 | 007 [ NS | NS | NS [ o011 | 012 [ 0.11
Treated | 2.05 | 2.03 | 204 | 251 | 242 [ 246 | 524 | 518 [ 521 | 698 | 689 | 6.94 | 9.01 | 892 | 8.97
Control | 2.03 | 2.00 | 2.02 | 581 | 576 | 579 [ 1048 | 10.34 | 1041 | 21.14 [ 21.05 | 21.10 | 9.71 | 9.63 | 9.67
SEm.+ | 083 [ 0.02 | 059 [ 002 [ 0.02 | 002 [ 002 | 0.02 | 002 [ 0.02 | 0.01 [ 001 | 0.02 | 0.03 [ 0.02
CD1% | NS [ 005 | NS | 005 [ 005 ] 004 [ 005 ] 004 | 004 [ 004 | 003 | 004 | 0.07 | 007 [ 0.07
Table 1: Continue
Treatment 10 days 12 days 14 days 16 days 18 days
Trial I [Trial II| Pooled | Trial I [Trial I1[ Pooled | Trial I [Trial II] Pooled | Trial I [Trial I1| Pooled | Trial I [Trial II] Pooled
A. Chemicals
Ci 1576 | 15.69 | 15.73 [ 17.93 | 17.89 | 17.91 [ 20.70 | 20.63 | 20.66 | 21.38 | 21.29 [ 21.33 | 20.45 | 20.49 | 20.47
C 15.85 [ 1579 | 15.82 [ 18.01 [ 17.96 | 17.98 [ 20.82 | 20.74 | 20.78 | 20.92 | 20.88 | 20.90 | 20.18 | 20.31 [ 20.24
Cs 1583 | 1575 | 1579 [ 17.98 | 17.92 | 17.95 [ 20.78 | 20.71 | 20.74 | 21.14 | 21.12 | 21.13 | 20.27 | 20.41 | 20.34
Cs 19.24 | 19.16 | 19.20 [ 20.98 | 20.89 | 20.93 | 20.95 | 20.92 [ 20.94 [ 20.48 | 20.59 | 20.54 | 19.39 | 19.56 | 19.48
Cs 19.02 | 18.95 | 18.99 | 20.95 | 20.88 | 20.91 [ 21.11 | 21.10 | 21.11 | 21.13 | 21.20 [ 21.17 | - - -
Cs 19.18 | 19.12 | 19.15 [ 20.81 [ 20.72 | 20.76 | 22.06 | 21.98 | 22.02 | 20.56 | 20.68 | 20.62 | 19.66 | 19.73 [ 19.70
SEm.+ | 001 | 0.01 | 001 [ 001 | 0.01 | 0.01 - - - - - - - - -
CD1% | 0.04 | 004 | 0.04 | 0.04 | 004 | 0.04 - - - - - - - - -
B. Wax emulsion
Wi 17.52 | 17.45 | 17.48 [ 19.63 | 19.57 | 19.60 | 20.83 | 20.79 | 20.81 | 21.12 | 21.05 | 21.09 | 20.14 | 20.26 | 20.20
W2 1744 | 1737 | 1741 [ 19.25 [ 19.18 | 19.22 [ 21.17 [ 21.10 | 21.14 [ 20.93 | 20.96 | 20.95 | 20.15 | 20.23 | 20.19
SEm.+ | 001 | 0.01 | 001 [ 001 | 0.01 | 0.01 - - - - - - - - -
CD1% | 0.02 [ 002 | 0.02 | 0.02 | 002 | 0.02 - - - - - - - - -
C. Storage conditions
Si 17.94 | 17.87 [ 17.90 [ 19.96 | 19.89 | 19.92 [ 20.99 | 20.91 | 20.95 [ 19.79 | 19.80 [ 19.80 | 19.35 | 19.27 [ 19.31
S 17.03 [ 16.95 | 16.99 | 18.92 | 18.86 | 18.89 | 21.05 | 21.01 | 21.03 | 22.07 | 22.05 | 22.06 | 20.24 | 20.37 | 20.30
SEm.+ | 001 | 0.01 | 001 [ 001 | 0.01 | 0.01 - - - - - - - - -
CD1% | 0.02 [ 002 | 0.02 | 0.02 | 002 | 0.02 - - - - - - - - -
Interaction (A x B)
CiW: [ 1585 [ 1576 | 15.80 | 18.17 [ 18.13 | 18.15 [ 20.78 [ 20.71 | 20.74 [ 21.21 | 21.09 [ 21.15 | 20.26 | 20.36 [ 20.31
CiW2 [ 1568 [ 15.62 | 15.65 | 17.70 | 17.64 | 17.67 | 20.62 | 20.55 | 20.59 | 21.54 | 21.49 | 21.52 | 20.54 | 20.56 | 20.55
CW: [ 1592 ] 1587 | 15.89 | 18.24 [ 18.21 | 18.22 | 20.89 [ 20.81 | 20.85 [ 21.02 | 20.98 | 21.00 | 20.04 | 20.17 | 20.11
CoW2 [ 1579 [ 1572 [ 1575 [ 17.77 [ 17.72 [ 17.75 | 20.75 | 20.68 [ 20.71 [ 20.81 [ 20.78 | 20.79 | 20.32 | 20.44 | 20.38
CWi | 1592 ] 1585 | 15.88 | 18.22 | 18.16 | 18.19 | 20.85 | 20.77 | 20.81 | 21.12 | 21.10 | 21.11 | 20.12 | 20.26 | 20.19
CW2 | 1574 [ 15.66 | 1570 | 17.74 [ 17.68 | 17.71 | 20.71 | 20.65 | 20.68 | 21.17 | 21.15 | 21.16 | 20.42 | 20.55 | 20.49
CsWi 1935 [19.25]19.30 | 21.19 [ 21.11 [ 21.15 | 19.60 [ 19.72 | 19.66 | - - - - - -
CsW> [ 19.14 [ 19.08 | 19.11 | 20.76 | 20.67 | 20.71 | 21.63 | 21.53 | 21.58 | 20.48 | 20.59 | 20.54 | 19.39 | 19.56 | 19.48
CsW: [ 18.84 [ 18.75 | 18.80 | 21.00 [ 20.94 [ 20.97 | 19.89 | 19.97 [ 19.93 [ - - - - - -
CsW> | 19.21 [ 19.15 | 19.18 | 20.90 | 20.81 | 20.85 | 21.72 [ 21.67 | 21.69 | 21.13 [ 21.20 | 21.17 | - - -
CeWi [ 1928 [ 19.21 [ 19.24 | 20.94 [ 20.88 | 20.91 | 22.94 [ 22.87 | 2291 [ - - - - - -
CeW2 | 19.09 [ 19.03 | 19.06 | 20.67 | 20.56 | 20.61 | 21.62 | 21.53 | 21.58 | 20.56 | 20.68 | 20.62 | 19.66 | 19.73 [ 19.70
SEm.+ | 001 [ 001 | 0.01 | 0.01 [ 001 [ 0.01 - - - - - - - - -
CD1% | 0.06 | 0.06 | 0.05 | 0.06 | 0.05 | 0.05 - - - - - - - - -
Table 1: Continue
Treatment 10 days 12 days 14 days 16 days 18 days
Trial I [Trial II| Pooled | Trial I [Trial II| Pooled | Trial I |Trial II| Pooled | Trial I [Trial II| Pooled | Trial I [Trial II| Pooled
AxC
CiSi 1621 [ 16.15 | 16.18 | 18.40 [ 18.36 | 18.38 | 21.18 [ 21.10 | 21.14 [ 20.25 | 20.16 | 20.20 | 19.35 | 19.27 | 19.31
CiS2 1532 [ 1523 [ 1527 [ 1747 [ 17.41 | 17.44 [ 2022 [ 20.16 | 20.19 | 22.51 | 22.42 | 22.46 | 21.00 | 21.11 | 21.05
CaSi 16.32 | 16.26 | 1629 | 18.45 | 18.41 | 1843 [ 21.32 [ 21.22 | 21.27 | 1931 [ 19.30 [ 1930 | - - -
282 1539 [ 1533 | 1536 | 17.56 | 17.52 | 17.54 [ 20.32 | 20.27 | 20.29 | 22.53 | 22.45 | 22.49 | 20.18 | 20.31 | 20.24
CsSi 16.27 | 16.19 | 1623 | 18.44 | 1838 | 1841 [ 21.28 [ 21.20 | 21.24 | 19.84 [ 19.88 | 19.86 | - - -
CsS2 1540 | 1531 | 1535 [ 17.52 | 17.46 | 17.49 [ 20.28 | 20.22 | 20.25 | 22.45 | 22.37 | 22.41 | 20.27 | 20.41 | 20.34
C4S1 19.63 | 19.57 | 19.60 | 21.60 | 21.49 | 21.55 [ 20.39 | 20.31 | 20.35 | 19.76 | 19.84 | 19.80 | - - -
CsS2 18.85 | 18.76 | 18.80 [ 20.35 [ 20.29 | 20.32 [ 21.23 [ 21.23 | 21.23 | 21.20 | 21.34 [ 21.27 | 19.39 [ 19.56 | 19.48
CsSi 19.61 | 19.52 | 19.57 [ 21.55 | 21.48 | 21.51 [ 20.54 | 20.49 | 2052 | - - - - - -
CsS2 1844 | 18.38 | 18.41 [ 20.35 [ 20.28 | 20.31 [ 2140 | 21.41 | 2140 | 21.13 [ 2120 [ 21.17 | - - -
CsSi 19.58 | 19.52 | 19.55 | 21.31 [ 21.24 | 21.27 [ 2045 | 20.36 | 20.41 | 19.81 [ 19.90 | 19.86 | - - -
CoS2 18.79 | 18.72 | 18.75 [ 20.30 | 20.20 | 20.25 [ 22.87 | 22.79 | 22.83 | 21.31 [ 21.46 | 21.39 | 19.66 | 19.73 | 19.70
SEm.+ | 001 | 0.01 | 001 [ 001 | 0.01 | 0.01 - - - - - - - - -
CD1% | 0.06 | 0.06 | 0.05 | 0.06 | 0.05 | 0.05 - - - - - - - - -
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BxC
WiSi 18.01 | 17.94 | 17.97 | 20.09 | 20.02 | 20.05 | 21.33 | 21.25 | 21.29 | 19.71 | 19.66 | 19.68 - - -
WiS2 17.04 | 16.95 | 17.00 | 19.16 | 19.12 | 19.14 | 20.58 | 20.57 | 20.57 | 22.52 | 22.45 | 22.49 | 20.14 | 20.26 | 20.20
WaSi 17.87 | 17.80 | 17.83 | 19.83 | 19.77 | 19.80 | 20.82 | 20.74 | 20.78 | 19.84 | 19.89 | 19.87 | 19.35 | 19.27 | 19.31
WaS2 17.01 | 16.95 | 16.98 | 18.68 | 18.59 | 18.64 | 21.52 | 21.46 | 21.49 | 21.84 | 21.85 | 21.85 | 20.30 | 20.43 | 20.37
SEm.+ | 0.01 0.01 0.01 0.01 0.01 0.01 - - - - - - - - -
CD 1% 0.03 | 0.03 | 0.03 | 0.03 | 0.03 | 0.03 - - - - - - - - -
AxBxC
CiWiS: | 16.30 | 16.24 | 16.27 | 18.44 | 18.40 | 18.42 | 21.26 | 21.18 | 21.22 | 19.78 | 19.67 | 19.73 - - -
CiWiS2 | 1539 | 1527 | 1533 | 17.90 | 17.86 | 17.88 | 20.29 | 20.24 | 20.27 | 22.64 | 22.51 | 22.58 | 20.26 | 20.36 | 20.31
CiW2S 16.12 | 16.05 | 16.09 | 18.36 | 18.32 | 18.34 | 21.09 | 21.02 | 21.06 | 20.71 | 20.65 | 20.68 | 19.35 | 19.27 | 19.31
CiW2S2 | 1524 | 15.19 | 15.22 | 17.03 | 16.96 | 17.00 | 20.15 | 20.08 | 20.12 | 22.37 | 22.33 | 22.35 | 21.73 | 21.85 | 21.79
C2WiSi 1641 | 16.36 | 16.39 | 18.49 | 18.45 | 18.47 | 21.38 | 21.29 | 21.34 | 19.57 | 19.48 | 19.53 - - -
CoWiS2 | 1543 | 1537 | 1540 | 17.99 | 17.96 | 17.98 | 20.40 | 20.33 | 20.37 | 22.47 | 22.47 | 22.47 | 20.04 | 20.17 | 20.11
CoW2S:1 | 16.22 | 16.15 | 16.19 | 18.41 | 18.37 | 18.39 | 21.25 | 21.15 | 21.20 | 19.04 | 19.12 | 19.08 - - -
CoW2S2 | 15.35 | 1528 | 1532 | 17.13 | 17.07 | 17.10 | 20.24 | 20.20 | 20.22 | 22.58 | 22.43 | 22.51 | 20.32 | 20.44 | 20.38
C3WiSy 1635 | 16.29 | 16.32 | 1848 | 1842 | 18.45 | 21.34 | 21.27 | 21.31 | 19.78 | 19.82 | 19.80 - - -
C3WiS2 | 1549 | 15.40 | 1545 | 17.95 | 17.89 | 17.92 | 20.35 | 20.27 | 20.31 | 22.46 | 22.37 | 22.42 | 20.12 | 20.26 | 20.19
C3W2S1 | 16.18 | 16.09 | 16.14 | 18.39 | 18.34 | 18.37 | 21.21 | 21.13 | 21.17 | 19.89 | 19.94 | 19.92 - - -
C3W2S2 | 15.30 | 15.22 | 15.26 | 17.08 | 17.02 | 17.05 | 20.20 | 20.17 | 20.19 | 22.44 | 22.36 | 22.40 | 20.42 | 20.55 | 20.49
Table 1: Continue
Treatment 10 days 12 days 14 days 16 days 18 days
Trial I| Trial II|Pooled | Trial I | Trial II|Pooled | Trial I | Trial II|Pooled | Trial I|Trial IT1|Pooled | Trial I|Trial I1|Pooled
CsWiS1 | 19.70 | 19.63 | 19.67 | 21.97 | 21.84 | 21.91 - - - - - - - - -
CsWiS2 | 1899 | 18.86 | 18.93 | 20.41 | 20.38 | 20.40 | 19.60 | 19.72 | 19.66 - - - - - -
CsW2S1 | 19.56 | 19.50 | 19.53 | 21.23 | 21.14 | 21.19 | 20.39 | 20.31 | 20.35 | 19.76 | 19.84 | 19.80 - - -
CsW2S> | 18.71 | 18.65 | 18.68 | 20.29 | 20.19 | 20.24 | 22.86 | 22.74 | 22.80 | 21.20 | 21.34 | 21.27 | 19.39 | 19.56 | 19.48
CsWiS1 | 19.63 | 19.51 | 19.57 | 21.61 | 21.53 | 21.57 - - - - - - - - -
CsWiS> | 18.05 | 17.99 | 18.02 | 20.38 | 20.35 | 20.37 | 19.89 | 19.97 | 19.93 - - - - - -
CsW2S1 | 19.59 | 19.53 | 19.56 | 21.48 | 21.42 | 21.45 | 20.54 | 20.49 | 20.52 - - - - - -
CsW»S> | 18.82 | 18.76 | 18.79 | 20.31 | 20.20 | 20.26 | 22.90 | 22.84 | 22.87 | 21.13 | 21.20 | 21.17 - - -
CeWi1S1 | 19.64 | 19.59 | 19.62 | 21.53 | 21.47 | 21.50 - - - - - - - - -
CeWi1S2 | 18.91 | 18.83 | 18.87 | 20.35 | 20.29 | 20.32 | 22.94 | 22.87 | 22.91 - - - - - -
CeW2S1 | 19.52 | 19.45 | 19.49 | 21.09 | 21.00 | 21.05 | 20.45 | 20.36 | 20.41 | 19.81 | 19.90 | 19.86 - - -
CsW2S2 | 18.66 | 18.61 | 18.64 | 20.25 | 20.11 | 20.18 | 22.79 | 22.70 | 22.75 | 21.31 | 21.46 | 21.39 | 19.66 | 19.73 | 19.70
SEm.+ | 0.02 | 0.02 0.02 | 0.02 | 0.02 0.02 - - - - - - - - -
CD 1% 0.08 0.08 0.08 | 0.08 | 0.08 0.07 - - - - - - - - -
Treated | 17.48 | 17.41 | 17.45 | 19.44 | 19.37 | 19.41 | 21.02 | 20.97 | 21.00 | 21.00 | 20.99 | 21.00 | 20.14 | 20.24 | 20.19
Control - - - - - - - - - - - - - - -
S.Em. + - - - - - - - - - - - - - - -
CD 1% - - - - - - - - - - - - - - -
Table 1: Continue
Treatment 20 days 22 days 24 days
Triall | TrialIll | Pooled Triall | Trialll | Pooled Triall | Trialll | Pooled
A. Chemicals
C 20.40 20.31 20.36 19.64 19.76 19.70 18.71 18.84 18.78
C - - - - - - - - -
Cs3 20.31 20.23 20.27 19.58 19.69 19.64 - - -
Cq - - - - - - - - -
Cs - - - - - - - - -
Ce - - - - - - - - -
S.Em. + - - - - - - - - -
CD 1% - - - - - - - - -
B. Wax emulsion
Wi - - - - - - - - -
W2 20.36 20.27 20.31 19.61 19.73 19.67 18.71 18.84 18.78
S.Em. + - - - - - - - - -
CD 1% - - - - - - - - -
C. Storage conditions
Si - - - - - - - - -
Sz 20.36 20.27 20.31 19.61 19.73 19.67 18.71 18.84 18.78
S.Em. + - - - - - - - - -
CD 1% - - - - - - - - -
Interaction (A x B)
awr [ - - - - 1 - [ - - - -
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CiW2

20.40

20.31

20.36

18.71

18.84

18.78

CoWi

CoW2

C3Wi

C3W2

CsW)

CsW2

CsWi

CsW2

CeW1

CeW2

S.Em. +

CD 1%

Table 1: Continue

Treatment

20 days

22 days

24 days

Trial 1 |

Trial 11

Pooled

Trial I |

Trial 11

Pooled

Trial I |

Trial 11

Pooled

AxC

Ci1Si

CiS2

CaS1

19.64

19.76

CaS2

C3Si

C3S2

CaS1

CsS2

CsS1

CsS2

CeS1

CeS2

S.Em. +

CD 1%

WiSi

WiS2

W2S

Wa2S»

S.Em. +

CD 1%

C

Ci1W1S)

CiW1S2

CiW2aSy

CiW2S2

CoWi1Sy

CaW1S2

CaWaS

CaW2S2

C53WiS

C3W1S2

C3WaS

C3W2S2

19.58

19.69

Table 1: Continue

Treatment

20 days

22 days

24 days

Trial 11

Trial I

Trial 11

Trial I

Trial I1

C4W1S)

C4W1S2

C4W2S

C4W2S>

CsWi1Si

CsW1S»

C5WaS

C5W2S2

CeWi1S1

CeW1S2

CeW2S1
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CeW2S2 - - - _

S.Em. + - - - -

CD 1%

Treated

Control - - - -

S.Em. + - - - -

CD 1% - - - -

Ci1: Hexanal (3%), C2: Hexanal (4%), C3: Hexanal (5%), Ca: Salicylic acid (2 mM), Cs: Salicylic acid (3 mM), Ce: Salicylic acid (4 mM), Wi:

Wax emulsion (6%), W2 Wax emulsion (8%), S1: Ambient temperature, Sz2: Cold storage (13 °C+1)

TSS content of fruits under control was increased from 2.02
to 9.67 °Brix within 8 days of storage whereas, average
content of all treated fruits was increased up to 2.02 to 18.78
°Brix under ambient conditions.

Total soluble solids content of the fruits reached maximum
at the ripe stage and started declining towards the end of
shelf life. The increase in total soluble solids during ripening
was due to breakdown of starch and polysaccharides in to
sugars. Further due to over ripening/senescence the sugar is
degraded to CO, because of respiration (Wills et al., 1989)
[25]

The slower changes in TSS level in hexanal treated fruits
could be due to reduced the activities of enzymes such as
invertase and an amylase involved in the hydrolysis of
stored carbohydrates into soluble sugars. Similar finding has
been reported by Hutchinson et al. (2018) !9 in papaya,
Ambuko et al. (2006) ' in banana, Baraza et al. (2012) ¥l in
passion fruit, Mendoza et al. (1972) "7 in mango and
Ashwini et al. (2018) ! in banana.

Wax coating lowered internal CO, and O, concentrations
which was used for hydrolysis process and lowered the
conversion of acids into sugars. These results are in
agreement with Maharaj and Sankat (1990) ['! with wax in
papaya, Ramakrishna and Haribabu (1999) %! with CaCl,
and wax emulsion in papaya, Gautam et al. (2003) ¥ in
mango, Devi and Arumugam (2005) B!, Patel et al. (2010)
(81 in banana, Dhaka et al. (2001) "1 in Totapuri mangoes
and Jawadagi et al. (2013)'?!in custard apple.

Fruits stored at cold storage condition showed minimum
total soluble solids observed that gradual accumulation of
total soluble solids compared to ambient temperature. The
slowdown of enzymatic activity reported by delayed total
soluble solids to reach peak. Finding of this study supported
by Crismas et al. (2018) ! in banana.

Total sugars (%)

The data with respect to on changes in total sugars of
banana fruits as influenced by different postharvest
treatments of chemicals, wax emulsion and storage
conditions have been presented in Table 2. Total sugars
followed increasing trend and then declined at ripening
during storage irrespective of postharvest treatments, wax
emulsion and storage conditions.

Effect of chemicals

On 6" day of storage, individual effect of different
chemicals was found significant influence on total sugars
content of banana fruits. The minimum total sugars were
recorded in C; ie. hexanal 3% (6.12%) followed by the
treatment C; (6.18%) while maximum total sugars recorded
in Cy i.e. salicylic acid 2 mM (7.04%) which was at par with
the treatment Cs (7.02%) on similar days of storage. On 12
day of storage, total sugars were found to be significantly
influence by different chemicals. The treatment C; i.e.
hexanal 3% recorded minimum total sugars (10.70%)

followed by the treatment C; (10.78%) whereas the
treatment Cy4 i.e. salicylic acid 2 mM recorded maximum
total sugars (13.74%) followed by the treatment Cs
(13.70%). On 18™ day of storage, fruits treated with C, i.e.
hexanal 3% showed minimum total sugars (15.72%) while
fruits treated with Cy4 i.e. salicylic acid 2 mM recorded
maximum total sugars (16.28%). On 24" day of storage, the
treatment C; i.e. hexanal 3% recorded total sugar content of
16.07%.

Effect of wax emulsion

On 6" day of storage, wax emulsion resulted significant
effect on total sugars content of banana fruits during storage.
The minimum total sugars were recorded in W, ie. wax
emulsion 8% (6.50%) while maximum total sugars recorded
in Wy i.e. wax emulsion 6% (6.67%).0n 12 day of storage,
effect of wax emulsion showed significant influenced on
total sugars. The treatment W, ie. wax emulsion 8%
recorded minimum total sugars (12.12%) whereas the
treatment W i.e. wax emulsion 6% recorded maximum total
sugars (12.34%).0n 18" day of storage, minimum total
sugars were recorded in W i.e. wax emulsion 8% (15.87%)
while maximum total sugars recorded in W; ie. wax
emulsion 6% (15.92%).0On 24™ day of storage, only
treatment W, i.e. wax emulsion 8% retained total sugars
content of 16.07%.

Effect of storage conditions

Total sugars content of banana fruits was varied
significantly with different storage conditions. Increase in
total sugars content was relatively higher in S; than S,. On
18" day of storage, fruits under ambient conditions S;
recorded total sugars content of 17.71% at the end of shelf
life. On 24™ day of storage, the fruits stored under S; i.e.
ambient conditions were discarded due to spoilage and less
overall acceptability. Fruits under cold storage S, recorded
total sugar content of 16.07%.

Interaction between different chemicals and wax
emulsion

On 6" day of storage, the interaction effect of different
chemicals and wax emulsion showed significant influence
on total sugars content of banana fruits. Fruits treated with
CiW; ie. hexanal 3% + wax emulsion 8% recorded
minimum total sugars (6.05%) followed by the treatment
CsW, (6.10%) while maximum total sugars (7.16%)
recorded in C4W i.e. salicylic acid 2 mM + wax emulsion
6% followed by the treatment CsW (7.10%). On 12" day of
storage, total sugars showed significant variation
irrespective of chemicals and wax emulsion. The treatment
combination of C;W> i.e. hexanal 3% + wax emulsion 8%
recorded minimum total sugars (10.60%) followed by the
treatment CsW, (10.67%) whereas the treatment
combination C4W; i.e. salicylic acid 2 mM + wax emulsion
6% recorded maximum total sugars (13.90%). On 18" day
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of storage, fruits treated with C;W, i.e. hexanal 3% + wax
emulsion 8% recorded minimum total sugars (15.65%)
while fruits treated with C4sW, i.e. salicylic acid 2 mM +
wax emulsion 8% recorded maximum total sugars (16.28%).
On 24™ of day of storage, the treatment C;W, i.e. hexanal
3% + wax emulsion 8% retained total sugar content of
16.07%.

Interaction effect chemicals and storage conditions

On 6" day of storage, the data regarding total sugars content
was varied significantly irrespective of different chemicals
and storage conditions. The minimum total sugars content
was observed in C;S; i.e. hexanal 3% + cold storage (5.61%)
followed by the treatment C3S; (5.68%) while maximum
total sugars recorded in C4S; i.e. salicylic acid 2 mM +
ambient temperature (7.37%) which was at par with the
treatment CsS; (7.36%). On 12" day of storage, effect of
chemicals and storage conditions showed significant
influence on total sugar content of fruits. The treatment
combination of C;S; i.e. hexanal 3% + cold storage recorded
minimum total sugars (9.84%) followed by the treatment
C3W3 (9.92%) whereas the treatment combination C4S; i.e.
salicylic acid 2 mM + ambient temperature recorded
maximum total sugars (14.83%) followed by the treatment
CsS1(14.76%). On 18" day of storage, fruits treated with
CS, i.e. hexanal 3% + cold storage observed minimum total
sugars (14.72%) while fruits treated with C4S, i.e. salicylic
acid 2 mM + cold storage recorded maximum total sugars
(16.28%). On 24" day of storage, fruits treated with C,S;i.e.
hexanal 3% + cold storage remained storage with total sugar
content of 16.07%.

Interactions effect of wax emulsion and
conditions

On 6™ day of storage, the interaction effect of wax emulsion
and storage conditions showed significant influence on total
sugars. The minimum total sugars were observed in W»S,
i.e. wax emulsion 8% + cold storage (6.07%) while
maximum total sugars recorded in W;S; i.e. wax emulsion
6% + ambient temperature (7.09%). On 12" day of storage,

storage
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the treatment combination W»S, i.e. wax emulsion 8% +
cold storage recorded minimum total sugars (11.16%)
whereas the treatment combination W;S; i.e. wax emulsion
6% + ambient temperature recorded maximum total sugars
(13.31%). On 18" day of storage, fruits treated with W»S,
i.e. wax emulsion 8% + cold storage noted minimum total
sugars (15.50%) while fruits treated with W»S; i.e. wax
emulsion 8% + ambient temperature recorded maximum
total sugars (17.71%). On 24" day of storage, the treatment
combination W,S, i.e. wax emulsion 8% + cold storage
recorded total sugars content of 16.07%.

Interactions effect of chemicals, wax emulsion and
storage conditions

The interactions effect of chemicals, wax emulsion and
storage conditions revealed significant variation in total
sugars throughout the storage period. Fruits stored in
ambient conditions exhibited faster increase in total sugars
than cold storage irrespective of chemicals, wax emulsion
and storage conditions. On 6™ day of storage, maximum
total sugars were recorded in C4W;S; i.e. salicylic acid 2
mM + wax emulsion 6% + ambient temperature of storage
(7.49%) while minimum total sugars recorded in C{W,S; i.e.
hexanal 3% + wax emulsion 8% + cold storage (5.53%).0On
12" day of storage, different chemicals, wax emulsion and
storage conditions showed significant influence on total
sugar contents of fruits. The treatment combination of
C4sW;S; i.e. salicylic acid 2 mM + wax emulsion 6% +
ambient temperature was observed maximum total sugars
(15.02%) whereas the treatment combination of C;W,S, i.e.
hexanal 3% + wax emulsion 8% + cold storage recorded
minimum total sugars (9.74%) followed by the treatment
C5W2S; (9.83%).0n 18™ day of storage, fruits treated with
CiW>,S; i.e. hexanal 3% + wax emulsion 8% + cold storage
recorded minimum total sugars (13.60%) while fruits treated
with C4W,S; i.e. salicylic acid 2 mM + wax emulsion 8% +
cold storage recorded maximum total sugars (16.28%). On
24 day of storage, fruits treated with C;W,S; i.e. hexanal
3% + wax emulsion 8% + cold storage were remained in
storage with total sugar content of 16.07%.

Table 2: Effect of different post-harvest treatment of chemicals, wax emulsion and storage conditions on total sugars (%) of banana fruit
during storage

Treatment Initial days 2 days 4 days 6 days 8 days
Trial 1| Trial I1 | Pooled | Trial I| Trial I1| Pooled | Trial I| Trial I1|Pooled | Trial I| Trial I1[Pooled | Trial I| Trial II [Pooled
A. Chemicals
Ci 174 | 168 | 171 [ 206 | 2.00 [ 2.03 | 450 [ 438 | 444 [ 6.18 | 6.06 | 6.12 [ 6.97 | 6.86 | 6.92
C2 177 | 171 [ 174 | 214 | 207 [ 210 | 463 | 452 | 458 | 631 | 6.15 | 623 | 7.08 | 7.05 | 7.07
Cs 175 | 170 [ 1.72 [ 211 [ 2.04 [ 2.07 [ 457 | 445 | 451 [ 623 ] 613 | 6.18 | 7.03 | 6.92 | 6.97
Cs 1.85 | 177 | 1.81 | 234 | 228 [ 231 | 524 | 514 [ 519 [ 708 [ 699 | 7.04 [ 846 | 834 | 8.40
Cs 184 | 176 | 1.80 | 233 | 228 [ 230 | 522 [ 507 | 514 | 7.08 | 697 | 7.02 | 8.44 | 830 | 837
Cs 182 | 175 | 178 | 227 | 220 [ 223 | 511 [ 498 | 504 | 699 | 687 | 6.93 | 833 | 820 | 8.26
SEm.+ | 003 ] 003 [ 003 | 001 [ 001 [0.01 [ 001 [ 001 [001 [001 ][ 001 [001][001] 001 |00l
CD1% | 0.10 | NS NS [ 004 [ 004 [ 004 [ 004 ] 004 | 004 | 004 | 004 | 004 | 0.04 | 0.04 | 0.04
B. Wax emulsion
Wi 181 | 174 [ 178 [ 227 ] 221 [ 224 | 498 | 485 | 491 [ 674 [ 660 | 667 [ 7.82 ] 770 | 7.76
W2 177 | 171 [ 174 | 214 | 208 [ 211 | 478 | 467 | 472 | 655 | 645 | 650 | 7.61 | 7.53 | 7.57
SEm.+ | 001 | 002 [ 002 | 001 | 001 [ 001 [ 001 [ 001 [ 001 [001 [ 001 [001 [001 ][ 001 [001
CD1% | 0.05 | NS NS [002] 002 [002]002] 002 ]002]0027] 0027 0027]002] 002 [ 0.02
C. Storage conditions
Si 182 [ 175 [ 178 [ 243 ] 237 [ 240 [ 521 ] 509 | 515707 [ 695 [ 7.01 [ 822 ] 811 | 8.16
Sz 177 [ 171 [ 1.74 [ 198 [ 191 [ 195 [ 454 | 443 | 449 [ 622 ] 6.10 | 616 | 722 | 7.11 | 7.16
SEm.+ | 001 | 002 [ 002 | 001 | 001 [ 001 [ 001 [ 001 [ 001 [001 [ 001 [001 [001 ][ 001 [ 001
CD1% | 006 | NS | 006 | 002 ] 002 [ 002 ] 0.02] 002 [002]002] 002 [002]002] 002 [ 002
Interaction (A x B)
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CiWi 1.76 1.71 1.73 | 213 | 2.05 | 2.09 | 460 | 449 | 454 | 627 | 6.11 6.19 | 7.06 | 694 | 7.00
CiW2 1.72 1.66 1.69 | 2.00 | 1.96 198 | 441 | 428 | 435 | 6.09 | 6.00 | 6.05 | 6.88 | 6.79 | 6.83
C2W, 1.80 1.73 1.76 | 219 | 2.12 | 2.15 | 474 | 462 | 4.68 | 641 620 | 630 | 7.16 | 7.08 | 7.12
CoW2 1.74 1.69 1.71 | 2.08 | 2.03 | 2.05 | 453 | 443 | 448 | 6.21 | 6.11 6.16 | 7.01 | 7.02 | 7.01
CsWi 1.76 1.71 1.74 | 217 | 2.10 | 2.13 | 467 | 454 | 460 | 632 | 620 | 6.26 | 7.13 | 7.02 | 7.07
Cs;Wa 1.74 1.69 1.71 | 2.04 | 198 | 2.01 | 447 | 437 | 442 | 6.15 | 605 | 6.10 | 693 | 6.82 | 6.87
CaWi 1.88 1.79 1.83 | 244 | 238 | 241 | 539 | 528 | 533 | 7.21 | 7.11 7.16 | 863 | 848 | 8.56
CsW2 1.82 1.75 1.78 | 225 | 2.18 | 221 | 5.09 | 5.01 505 | 696 | 688 | 692 | 829 | 820 | 824
CsWi 1.85 1.77 1.81 | 239 | 236 | 237 | 529 | 510 | 519 | 7.15 | 7.04 | 7.10 | 853 | 837 | 845
CsW2 1.83 1.75 1.79 | 2.28 | 220 | 224 | 515 | 505 | 510 | 7.01 | 690 | 6.95 | 835 | 824 | 8.29
CeW1 1.85 1.77 1.81 | 234 | 227 | 230 | 520 | 5.10 | 5.15 | 7.08 | 697 | 7.02 | 844 | 8.3l 8.37
CsW2 1.80 | 1.73 1.76 | 220 | 2.13 | 2.16 | 501 | 486 | 494 | 690 | 678 | 6.84 | 822 | 8.10 | 8.16
SEm.+ | 0.04 | 0.04 | 0.04 | 0.01 0.01 0.01 | 0.01 0.01 0.01 | 0.01 0.01 0.01 | 0.01 0.01 0.01
CD 1% NS NS NS NS 0.05 | 0.05 | 0.06 | 0.06 | 0.05 | 0.06 | 0.05 | 0.05 | 0.04 | 0.04 | 0.04
Table 2: Continue
Treatment Initial days 2 days 4 days 6 days 8 days
Trial I [Trial 11| Pooled | Trial I [Trial II| Pooled | Trial I |[Trial II| Pooled | Trial I [Trial II] Pooled | Trial I [Trial II| Pooled
AxC
CiSi 1.76 | 1.70 | 1.73 | 228 | 222 | 225 | 478 | 464 | 471 | 6.69 | 656 | 6.63 | 755 | 748 | 751
CiS2 1.71 1.67 | 1.69 | 1.85 | 1.79 | 1.82 | 423 | 4.13 | 418 | 5.67 | 555 | 561 | 639 | 625 | 6.32
CaSy 1.80 | 1.73 1.76 | 235 | 228 | 232 | 493 | 482 | 488 | 683 | 6.68 | 675 | 7.64 | 7.64 | 7.64
CaS2 1.74 | 1.69 | 1.71 192 | 1.86 | 1.89 | 434 | 423 | 428 | 578 | 563 | 570 | 6.53 | 646 | 6.49
CsSi 177 | 172 | 175 | 232 | 226 | 229 | 484 | 475 | 479 | 675 | 6.62 | 6.68 | 759 | 745 | 7.52
CsS2 1.73 | 1.68 | 1.70 | 1.89 | 1.82 | 1.85 | 429 | 4.16 | 422 | 572 | 564 | 568 | 647 | 639 | 6.43
CaSy 1.88 | 1.79 | 1.83 | 258 | 252 | 255 | 564 | 554 | 559 | 742 | 732 | 737 | 890 | 877 | 8.83
CaS2 1.82 | 1.75 | 1.78 | 2.10 | 2.04 | 2.07 | 484 | 475 | 480 | 6.75 | 6.67 | 671 | 802 | 792 | 7.97
CsSi 1.86 | 1.78 | 1.82 | 2.58 | 2.52 | 255 | 560 | 546 | 553 | 742 | 731 | 736 | 886 | 8.69 | 8.77
CsSa 1.82 | 1.74 | 1.78 | 2.09 | 2.03 | 2.06 | 484 | 469 | 476 | 674 | 6.63 | 6.68 | 802 | 792 | 797
CoS1 1.85 | 1.77 | 1.81 | 250 | 245 | 247 | 549 | 533 | 541 | 732 | 724 | 728 | 877 | 8.66 | 8.72
CoS2 1.79 | 1.73 1.76 | 2.03 196 | 199 | 473 | 463 | 468 | 6.66 | 651 | 658 | 788 | 7.74 | 7.81
SEm.+ | 0.04 | 0.04 | 0.04 | 0.01 | 0.01 | 0.01 | 0.01 | 0.01 | 0.01 | 0.01 | 0.01 | 0.01 | 0.01 | 0.01 | 0.01
CD 1% NS NS NS NS NS NS 0.06 | 0.06 | 0.05 | 0.06 | 0.05 | 0.05 | 0.06 | 0.06 | 0.05
BxC
WS, 1.84 | 1.76 | 1.80 | 251 | 244 | 247 | 532 | 519 | 526 | 7.17 | 7.02 | 7.09 | 831 | 8.17 | 8.24
WiS2 1.79 | 1.73 1.76 | 2.04 | 198 | 2.01 | 463 | 451 | 457 | 631 | 6.19 | 625 | 734 | 7.23 | 7.29
WaSi 1.80 | 1.73 1.76 | 236 | 230 | 233 | 510 | 499 | 504 | 698 | 6.89 | 693 | 813 | 806 | 8.09
W2S: 1.74 | 1.69 | 1.72 | 191 1.85 1.88 | 445 | 435 | 440 | 6.12 | 6.02 | 6.07 | 7.09 | 699 | 7.04
SEm.+ | 002 | 0.02 | 0.02 | 0.01 | 0.01 | 0.01 | 0.01 | 0.01 0.01 0.01 0.01 0.01 0.01 | 0.01 | 0.01
CD 1% NS NS NS NS NS NS 0.03 | 0.03 | 0.03 NS 0.03 NS 0.03 | 0.03 | 0.03
AxBxC
CiWiSi 1.78 1.73 1.76 | 234 | 227 | 231 | 487 | 473 | 480 | 6.78 | 6.60 | 6.69 | 7.62 | 756 | 7.59
CiWi1S2 1.73 1.69 | 1.71 1.91 1.82 | 1.87 | 432 | 424 | 428 | 576 | 5.62 | 569 | 649 | 632 | 641
CiW2Si 1.74 | 1.67 | 1.71 2.21 217 | 2.19 | 468 | 454 | 4.61 6.60 | 6.52 | 6.56 | 7.47 | 739 | 743
CiWa2S:2 1.69 | 1.64 | 1.67 | 1.78 | 1.75 | 1.77 | 414 | 4.02 | 408 | 558 | 548 | 553 | 629 | 6.18 | 6.24
CaWiS: 1.83 | 1.75 1.79 | 241 | 234 | 238 | 506 | 493 | 500 | 694 | 671 | 683 | 7.70 | 7.59 | 7.65
C2WiS2 1.76 | 1.71 1.74 | 1.97 1.89 | 193 | 441 | 430 | 436 | 587 | 568 | 578 | 6.62 | 6.57 | 6.60
CaWaSi 1.76 | 1.71 1.74 | 229 | 222 | 2.26 | 480 | 4.71 476 | 672 | 6.64 | 6.68 | 758 | 7.69 | 7.64
C2W2Ss 1.71 1.67 | 1.69 | 1.87 | 1.83 1.85 | 426 | 4.15 | 4.21 5.69 | 557 | 563 | 643 | 6.35 | 6.39
CsWiS: 1.78 | 1.73 1.76 | 239 | 232 | 236 | 494 | 482 | 488 | 683 | 6.69 | 6.76 | 7.67 | 7.54 | 7.61
Cs3Wi1S2 1.74 | 1.69 | 1.72 | 1.95 1.87 | 191 | 439 | 425 | 432 | 580 | 571 | 576 | 6.58 | 6.50 | 6.54
C3WaS:i 1.76 | 1.71 174 | 225 | 2.19 | 222 | 474 | 467 | 471 | 6.66 | 654 | 660 | 7.51 | 736 | 7.44
C3WaSs 1.71 1.67 | 1.69 | 1.83 1.76 | 1.80 | 4.19 | 406 | 4.13 | 563 | 556 | 560 | 635 | 6.27 | 6.31
Table 2: Continue
Treatment Initial days 2 days 4 days 6 days 8 days
Trial I [Trial IT) Pooled | Trial I |Trial II| Pooled | Trial I |Trial II| Pooled | Trial I |Trial II| Pooled | Trial I |Trial II| Pooled
CsWiS: 190 | 1.80 | 1.85 | 2.67 | 261 | 264 | 580 | 569 | 575 | 7.55 | 743 | 749 | 9.05 | 8.86 | 8.96
CsWi1S2 1.85 | 1.77 | 1.81 220 | 2.14 | 2.17 | 497 | 486 | 492 | 6.87 | 6.78 | 6.83 | 8.21 8.10 | 8.16
CsWaS: 1.85 | 1.77 | 1.81 | 249 | 242 | 246 | 547 | 538 | 543 | 729 | 720 | 7.25 | 8.74 | 8.67 | 8.71
CsW2S2 1.78 | 1.73 1.76 | 2.00 | 1.93 197 | 471 | 464 | 468 | 6.62 | 655 | 659 | 7.83 | 773 | 7.78
CsWiSi 1.87 | 1.78 | 1.83 | 2.64 | 260 | 262 | 566 | 551 | 559 | 749 | 734 | 742 | 892 | 8.69 | 8.8l
CsWiS2 1.83 | 1.75 179 | 2.14 | 2.11 | 2.13 | 491 | 468 | 480 | 6.81 | 674 | 678 | 8.14 | 8.05 | 8.10
CsWaSi 1.85 | 1.77 | 1.81 252 | 244 | 248 | 553 | 541 547 | 735 | 7.27 | 7.31 8.80 | 8.68 | 8.74
CsWaSa 1.80 | 1.73 1.77 | 2.03 195 | 199 | 476 | 469 | 473 | 6.66 | 6.52 | 6.59 | 790 | 7.79 | 7.85
CsWi1S: 1.87 | 1.78 | 1.83 | 258 | 252 | 255 | 560 | 546 | 553 | 741 | 734 | 738 | 887 | 8.76 | 8.82
CoWi1S2 1.82 | 1.75 1.79 | 2.09 | 2.02 | 2.06 | 480 | 473 | 477 | 675 | 6.59 | 6.67 | 800 | 7.85 | 7.93

~262~



https://www.biochemjournal.com/

International Journal of Advanced Biochemistry Research

https://www.biochemjournal.com

CeW2S1 | 1.83 [ 1.75 [ 179 [ 242 [ 237 [ 240 [ 537 [ 520 [ 529 [ 723 [ 7.14 [ 7.19 | 8.67 | 856 | 8.62
CoW2S2 | 176 | 171 | 1.74 | 1.97 | 1.89 | 1.93 | 465 | 452 | 459 | 656 | 642 | 649 | 776 | 7.63 | 7.70
SEm.+ | 005 [ 006 | 005 | 0.02 [ 002 [ 002 | 0.02 | 0.02 [ 002 [ 002 [ 002 [ 0.02 | 0.02 | 0.02 [ 0.02
CD1% | NS | NS | NS | NS [ NS [ NS | NS | NS [ NS [ NS [ 008 | NS | 658 | 6.50 | 6.54
Treated | 1.79 | 1.73 [ 176 | 221 | 2.14 | 217 [ 488 | 476 | 482 | 6.64 | 653 | 659 | 772 | 7.61 | 7.66
Control | 1.92 | 1.82 | 1.87 | 561 | 556 | 559 [ 11.82 | 11.65 | 11.74 | 18.66 | 18.57 | 18.62 | 14.71 | 14.63 | 14.67
SEm.+ | 004 | 0.05 | 004 [ 002 ] 0.02 | 0.02 [ 002 | 0.02 | 002 | 0.03 | 0.05 [ 004 | 0.02 | 0.02 | 0.02
CD1% [ 012 [ 0.13 | 0.12 | 005 [ 0.05 [ 0.04 | 0.05 | 0.05 [ 0.04 [ 009 [ 0.13 | 0.11 | 0.05 | 0.05 | 0.04
Table 2: Continue
Treatment 10 days 12 days 14 days 16 days 18 days
Trial I [Trial II| Pooled | Trial I [Trial II| Pooled | Trial I [Trial II| Pooled | Trial I [Trial II| Pooled | Trial I [Trial II| Pooled
A. Chemicals
Ci 8.50 | 842 [ 8.46 [ 10.74 | 10.66 [ 10.70 [ 11.73 | 11.59 | 11.66 | 13.50 | 13.41 [ 13.45 [ 15.78 | 15.66 | 15.72
C 939 | 931 [ 935 [10.90 | 10.82 [ 10.86 [ 11.76 | 11.67 | 11.72 | 13.63 | 13.56 | 13.59 | 15.94 | 15.87 | 15.90
[ 9.08 | 9.00 [ 9.04 [10.82]10.73 [ 10.78 [ 11.86 | 11.75 | 11.81 | 13.56 | 13.46 | 13.51 | 15.87 | 15.77 | 15.82
Cs 10.57 | 10.50 | 10.54 [ 13.78 [ 13.70 | 13.74 | 15.47 | 1540 [ 1544 [ 16.57 | 16.57 | 16.57 | 16.34 | 16.22 | 16.28
Cs 10.57 | 10.49 | 1053 [ 13.73 | 13.67 | 13.70 [ 1554 | 15.44 | 1549 | 17.65 | 1758 [ 17.65 | - - -
Cs 10.46 | 10.37 | 10.41 | 13.64 [ 13.56 | 13.60 | 15.36 | 15.28 [ 15.32 [ 16.55 [ 16.55 | 16.55 | 16.13 | 16.05 | 16.09
SEm.+ | 001 [ 001 | 0.01 | 001 [ 0.01 [ 0.01 - - - - - - - - -
CD1% | 0.04 | 0.04 | 0.04 [ 002 [ 0.03 | 0.02 - - - - - - - - -
B. Wax emulsion
Wi 991 [ 9.84 [ 9.88 [ 1238 [ 12.31 [ 12.34 [ 1271 [ 12.61 | 12.66 | 13.67 | 13.58 | 13.62 [ 15.96 | 15.89 | 15.92
W2 961 | 952 [ 957 | 12.16 [ 12.07 [ 12.12 | 13.84 | 13.74 [ 13.79 | 14.97 [ 14.91 | 14.94 [ 1592 | 15.81 | 15.87
SEm.+ | 001 [ 0.01 [ 0.01 | 0.00 [ 0.00 [ 0.00 - - - - - - - - -
CD1% [ 0.02 | 0.02 | 0.02 | 001 [ 0.01 [ 0.01 - - - - - - - - -
C. Storage conditions
Si 1050 ] 10.42 ] 1046 [ 13.23 [ 13.15 [ 13.19 [ 1441 | 1430 | 14.35 [ 14.83 | 1477 [ 14.80 | 17.78 | 17.64 | 17.71
Sz 902 | 894 [ 898 | 11.30 [ 11.23 [ 11.27 | 1257 [ 1248 | 12.52 [ 1422 | 14.15 | 1422 [ 15.70 | 15.61 | 15.66
SEm.+ | 001 [ 001 | 0.01 | 0.00 [ 0.00 [ 0.00 - - - - - - - - -
CD1% [ 0.02 | 0.02 | 0.02 | 001 [ 0.01 [ 0.01 - - - - - - - - -
Interaction (A x B)
CiWi 859 | 853 [ 856 | 10.84 [ 10.78 [ 10.81 [ 11.89 [ 11.73 [ 11.81 | 13.62 [ 13.52 | 13.57 [ 15.89 | 15.81 | 15.85
CiW: 842 | 832 | 837 [ 10.65]10.55 [ 10.60 [ 11.56 | 11.44 | 11.50 | 13.39 | 13.30 | 13.34 | 15.73 | 15.58 | 15.65
CaWi 9.75 | 967 [ 971 [ 11.02]10.94 [ 10.98 [ 11.73 [ 11.65 | 11.69 | 13.73 | 13.65 | 13.69 | 16.04 | 15.96 | 16.00
CoW> [ 9.03 | 894 | 899 [10.79 [ 10.70 [ 10.74 | 11.80 | 11.70 [ 11.75 [ 13.53 [ 13.47 | 13.50 | 15.83 | 15.77 | 15.80
[ 9.18 | 9.10 [ 9.14 [10.92 | 10.84 [ 10.88 [ 11.98 | 11.87 | 11.93 | 13.67 | 13.57 [ 13.62 | 15.95 | 15.89 | 15.92
C:Wa 8.98 | 890 | 894 [10.72 [ 10.63 [ 10.67 [ 11.75 | 11.63 | 11.69 | 13.46 | 13.35 [ 13.40 | 15.79 | 15.65 | 15.72
CsW1 [ 10.74 [ 10.68 | 10.71 | 13.94 [ 13.86 [ 13.90 | 14.50 | 14.43 | 14.47 [ - - - - - -
CsW> [ 1041 [ 1032 ] 10.36 | 13.61 | 13.54 | 13.57 | 15.95 | 15.89 [ 15.92 [ 16.57 [ 16.57 | 16.57 | 16.34 | 16.22 | 16.28
CsW: [ 1067 [ 1059 | 10.63 | 13.81 [ 13.76 [ 13.78 | 14.43 | 14.36 | 1440 [ - - - - - -
CsW2> [ 1047 [ 1039 | 10.43 [ 13.66 [ 13.59 | 13.62 | 16.10 | 15.99 [ 16.04 [ 17.65 | 17.58 | 17.62 | - - -
CeW:1 [ 10.56 | 10.46 | 10.51 | 13.73 [ 13.67 [ 13.70 | 14.30 | 14.21 [ 14.26 [ - - - - - -
CeW2 [ 10.36 [ 10.28 | 10.32 | 13.55 [ 13.45 [ 13.50 | 15.90 | 15.82 [ 15.86 [ 16.55 [ 16.55 | 16.55 | 16.13 | 16.05 | 16.09
SEm.+ | 001 [ 001 | 0.01 | 0.01 [ 001 [ 0.01 - - - - - - - - -
CD1% | 0.05 | 0.06 | 0.05 | 003 [ 0.04 [ 0.03 - - - - - - - - -
Table 2: Continue
Treatment 10 days 12 days 14 days 16 days 18 days
Trial I [Trial II| Pooled | Trial I [Trial I1[ Pooled | Trial I [Trial 11| Pooled | Trial I [Trial I1] Pooled | Trial I [Trial II| Pooled
AxC
CiSi 937 [ 928 [ 932 [ 1161 [ 11.53 [ 11.57 [ 12.73 [ 12.58 | 12.65 | 14.49 | 1439 | 14.44 [ 17.78 [ 17.64 [ 17.71
CiS2 7.63 | 757 | 760 [ 9.88 | 9.80 | 9.84 | 10.73 [ 10.60 | 10.66 | 12.51 [ 12.42 | 12.47 | 14.78 | 14.67 | 1472
CaSi 948 | 940 | 944 | 1175 | 1166 | 11.70 | 12.83 [ 12.74 | 1278 | 14.62 | 1456 | 1459 | - - -
C2S2 930 | 9.21 [ 9.26 [10.06 | 9.98 [ 10.02 [ 10.70 [ 10.61 | 10.65 | 12.64 | 12.57 | 12.60 | 15.94 | 15.87 [ 15.90
CsSi 942 | 934 [ 938 [ 11.69 | 11.58 | 11.63 [ 12.78 [ 12.64 | 12.71 | 14.56 | 14.44 | 1450 | - - -
CsS2 8.74 | 8.66 | 870 | 9.96 | 9.89 [ 9.92 | 10.95 ] 10.86 | 10.90 | 12.57 | 12.48 | 12.52 | 15.87 | 15.77 | 15.82
C4Si 11.63 | 1154 | 11.58 [ 14.87 [ 14.79 | 14.83 | 17.63 [ 17.57 [ 17.60 | 15.60 | 15.68 | 15.64 | - - -
CsS2 952 | 946 | 949 | 12.68 | 12.60 | 12.64 | 14.39 | 14.32 | 1435 | 17.54 | 17.46 | 17.50 | 16.34 | 16.22 | 16.28
CsSi 1162 | 1154 | 11.58 [ 14.79 [ 1474 [ 1476 | 17.81 | 17.73 [ 17.77 | - - - - - -
CsS2 953 | 945 [ 9.49 [ 12.68 | 12.61 | 12.64 | 14.41 [ 1430 | 1435 [ 17.65 | 17.58 | 17.62 | - - -
CeS1 1152 | 1144 | 1148 [ 1470 | 14.63 | 1467 [ 1757 | 17.48 | 17.53 | 15.68 | 1574 | 1571 | - - -
CsS2 9.40 | 930 [ 935 | 12.58 | 1249 | 12.53 | 1426 [ 14.18 | 1422 [ 17.41 | 1735 [ 17.38 | 16.13 | 16.05 | 16.09
SEm.+ | 001 [ 001 | 0.01 | 0.01 [ 0.01 [ 0.01 - - - - - - - - -
CD1% [ 0.05 | 0.06 | 0.05 | 0.03 [ 0.04 [ 0.03 - - - - - - - - -
BxC
WiS: [ 10.60 | 10.52 [ 10.56 [ 13.35 | 13.27 | 13.31 | 12.87 [ 12.72 [ 12.80 [ 1465 [ 1456 [ 1460 | - | - | -
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WiS2 923 | 9.16 | 9.19 | 11.41 | 11.34 | 11.37 | 12.64 | 12.56 | 12.60 | 12.69 | 12.60 | 12.64 | 15.96 | 15.89 | 15.92
WS 10.41 | 10.33 | 10.37 | 13.12 | 13.04 | 13.08 | 15.18 | 15.09 | 15.13 | 14.93 | 14.90 | 14.92 | 17.78 | 17.64 | 17.71
WaS2 8.81 872 | 876 | 11.20 | 11.11 | 11.16 | 12.50 | 12.40 | 12.45 | 14.99 | 14.92 | 14.96 | 15.55 | 15.44 | 15.50
S.Em.+ | 0.01 0.01 0.01 0.00 | 0.01 0.00 - - - - - - - - -
CD 1% 0.03 | 0.03 | 0.03 | 0.02 NS NS - - - - - - - - -
AxBxC
CiWiSi 945 | 939 | 942 | 11.71 | 11.64 | 11.68 | 12.81 | 12.62 | 12.72 | 14.60 | 14.49 | 14.55 - - -
CiW1S2 7.72 | 7.67 | 7.70 | 9.97 | 9.91 9.94 | 1097 | 10.84 | 1091 | 12.63 | 12.54 | 12.59 | 15.89 | 15.81 | 15.85
CiW2S1 929 | 9.16 | 9.23 | 11.50 | 11.42 | 11.46 | 12.64 | 12.53 | 12.59 | 14.38 | 14.29 | 14.34 | 17.78 | 17.64 | 17.71
CiW2S2 7.54 | 747 | 7.51 9.79 | 9.68 | 9.74 | 10.48 | 10.35 | 10.42 | 12.39 | 12.30 | 12.35 | 13.67 | 13.52 | 13.60
C2WiSi 9.58 | 950 | 954 | 11.84 | 11.76 | 11.80 | 12.92 | 12.81 | 12.87 | 14.70 | 14.63 | 14.67 - - -
C2WiS2 9.91 9.84 | 9.88 | 10.20 | 10.11 | 10.16 | 10.54 | 10.49 | 10.52 | 12.75 | 12.67 | 12.71 | 16.04 | 15.96 | 16.00
C2WaSi 9.37 | 930 | 934 | 11.65 | 11.55 | 11.60 | 12.73 | 12.67 | 12.70 | 14.54 | 14.48 | 14.51 - - -
C2WaS2 869 | 858 | 8.64 | 9.92 | 9.84 | 9.88 | 10.86 | 10.72 | 10.79 | 12.52 | 12.46 | 12.49 | 15.83 | 15.77 | 15.80
CsWiS1 9.51 943 | 947 | 11.79 | 11.70 | 11.75 | 12.87 | 12.74 | 12.81 | 14.64 | 14.55 | 14.60 - - -
C3WiS2 8.85 | 876 | 8.81 | 10.05 | 9.98 | 10.02 | 11.09 | 11.00 | 11.05 | 12.69 | 12.58 | 12.64 | 15.95 | 15.89 | 15.92
C3Wa2Si 933 | 925 | 929 | 11.58 | 11.46 | 11.52 | 12.69 | 12.53 | 12.61 | 14.47 | 14.32 | 14.40 - - -
C3WaS2 8.62 | 8.55 859 | 9.86 | 9.79 | 9.83 | 10.80 | 10.72 | 10.76 | 12.44 | 12.37 | 12.41 | 15.79 | 15.65 | 15.72
Table 2: Continue
Treatment 10 days 12 days 14 days 16 days 18 days
Trial I| Trial II|Pooled | Trial I| Trial II|Pooled | Trial I | Trial II | Pooled | Trial I | Trial I1|Pooled | Trial I|Trial I1|Pooled
CsWiS: | 11.76 | 11.67 | 11.72 | 15.07 | 14.97 | 15.02 - - - - - - - - -
C4sW1S2 9.72 | 9.69 9.71 | 12.81 | 12.74 | 12.78 | 14.50 | 14.43 | 14.47 - - - - - -
CsW2S1 | 1149 | 1140 | 1145 | 14.67 | 14.61 | 14.64 | 17.63 | 17.57 | 17.60 | 15.60 | 15.68 | 15.64 - - -
CsW2S2 9.32 | 9.23 9.28 | 12.55 | 12.46 | 12.51 | 14.27 | 1421 | 1424 | 17.54 | 17.46 | 17.50 | 16.34 | 16.22 | 16.28
CsWiS1 | 11.69 | 11.61 | 11.65 | 14.87 | 14.82 | 14.85 - - - - - - - - -
CsWiS2 9.65 9.57 9.61 | 12.74 | 12.69 | 12.72 | 14.43 | 14.36 | 14.40 - - - - - -
CsWaSt1 | 11.54 | 11.46 | 11.50 | 14.70 | 14.65 | 14.68 | 17.81 | 17.73 | 17.77 - - - - - -
CsW2S2 940 | 9.32 9.36 | 12.61 | 12.53 | 12.57 | 14.38 | 14.24 | 14.31 | 17.65 | 17.58 | 17.62 - - -
CeWiS1 | 11.59 | 11.49 | 11.54 | 14.79 | 14.72 | 14.76 - - - - - - - - -
CsW1S2 9.52 | 9.43 948 | 12.67 | 12.62 | 12.65 | 14.30 | 14.21 | 14.26 - - - - - -
CeW2S1 | 11.44 | 11.38 | 11.41 | 14.61 | 1454 | 14.58 | 17.57 | 17.48 | 17.53 | 15.68 | 15.74 | 15.71 - - -
CsW2S2 9.28 9.17 923 | 12.48 | 1236 | 12.42 | 1422 | 14.15 | 14.19 | 17.41 | 17.35 | 17.38 | 16.13 | 16.05 | 16.09
SEm.+ | 0.02 | 0.02 0.02 | 0.01 0.01 0.01 - - - - - - - - -
CD 1% 0.08 0.08 0.07 | 0.04 | 0.05 0.04 - - - - - - - - -
Treated 9.76 | 9.68 9.72 | 12.27 | 12.19 | 12.23 | 13.36 | 13.26 | 13.31 | 14.51 | 14.44 | 14.51 | 1594 | 15.83 | 15.88
Control - - - - - - - - - - - - - - -
S.Em. + - - - - - - - - - - - - - - -
CD 1% - - - - - - - - - - - - - - -
Table 2: Continue
Treatment 20 days 22 days 24 days
Triall | Trialll | Pooled Triall | Trialll | Pooled Triall | Trialll | Pooled
A. Chemicals
Ci 16.88 16.75 16.82 17.69 17.54 17.62 16.03 16.11 16.07
C - - - - - - - - -
Cs 16.94 16.86 16.90 17.78 17.70 17.74 - - -
Cy - - - - - - - - -
Cs - - - - - - - - -
Cs - - - - - - - - -
S.Em. + - - - - - - - - -
CD 1% - - - - - - - - -
B. Wax emulsion
Wi - - - - - - - - -
W2 16.91 16.81 16.86 17.74 17.62 17.68 16.03 16.11 16.07
S.Em. + - - - - - - - - -
CD 1% - - - - - - - - -
C. Storage conditions
Si - - - - - - - - -
S2 16.91 16.81 16.86 17.74 17.62 17.68 16.03 16.11 16.07
S.Em. + - - - - - - - - -
CD 1% - - - - - - - - -
Interaction (A x B)
CiWi - - - - - - - - -
CiW2 16.88 16.75 16.82 17.69 17.54 17.62 16.03 16.11 16.07
CoWi - - - - - - - - -
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CoW2

C3Wi

C3W2

C4Wi

C4W2

CsWi

CsW2

CeW1

CeW2

S.Em. +

CD 1%

Table 2: Continue

Treatment

20 days

22 days

24 days

Trial I

| TrialIl |

Pooled

Trial I

| Trialll |

Pooled

Trial I

| Trial Il ]

Pooled

AxC

CiS1

Ci1S2

CaS;

16.88

16.75

16.82

17.69

17.54

17.62

16.03

16.07

CaS2

CsS1

CsS2

CaSi

CsS2

CsS1

CsS2

CeS1

CeS2

S.Em. +

CD 1%

WiS1

WiS2

WaS;

WaS2

S.Em. +

CD 1%

CiWiS

CiW1S2

Ci1W2S

Ci1W2S2

CaWiSy

CaoWi1S2

CaWaS

CaWaSo

C3W1S

C3Wi1S2

C3WaS

C3W2S»

17.78

17.70

Table 2: Continue

Treatment

20 days

22 days

24 days

Trial 11

Trial I

Trial 11

Trial I

Trial 11

Pooled

CsW1S

C4W1S2

C4W2S

C4W2S2

C5W1S

CsW1S2

CsWaS

CsWa2S»

CeW1S1

CsW1S2

CeWaSH

CeW2S2

S.Em. +
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CD 1% - - - -

Treated 16.91 16.81 16.86 17.74
Control - - - -

17.62 17.68 16.03 16.11 16.07

S.Em. + - - - -

CD 1% - - - -

Ci: Hexanal (3%), C2: Hexanal (4%), C3: Hexanal (5%), Ca: Salicylic acid (2 mM), Cs: Salicylic acid (3 mM), Ce: Salicylic acid (4 mM), Wi:

Wax emulsion (6%), W2: Wax emulsion (8%), S1: Ambient temperature, S2: Cold storage (13 °C+1)

Average total sugars in treated fruits were ranged from 1.76
to 16.07% up to the end of storage i.e. on 24" day under
cold storage conditions. Total sugars in fruits of control
treatment within 8 days varied from 1.87 to 14.67% at the
end of 8" day of storage at ambient conditions.

The initial raise in sugar content may be due to conversion
of starch into sugar, while later decrease was due to
consumption of sugars for respiration during storage. As the
fruit ripening advances, starch, hemicelluloses and organic
acid get converted into various forms of sugar. Similar
findings were also reported by Venkatachalam et al. (2018)
(2471 in banana fruits, Jangir et al. (2021) """ in custard apple
and Rajesh et al. (2020) "1 in sapota.

Wax coating forms a thin film over the fruit surface and
restricts the gaseous exchange thereby controlling the
metabolic rate of fruit tissues (Rao and Chundawat, 1986)
(221 The results of present findings are in line of earlier
research worker such as Mandal et al. (2019) !9 and Devi et
al. (2021) 9 in banana.

The lower sugars seen under reduced temperature storage
conditions may be due to the inhibition of acid metabolism
and dehydration which reduced soluble sugar concentration
in fruit. The total sugar was greater at ambient temperature
due to higher rate of hydrolysis and higher rate of
respiration (Shakila and Anburani, 2010) 2. Similar
findings were reported by Mahajan et al. (2009) 'Y in
guava, Khanbarad et al. (2012) 3], Hossain et al. (2013) ¥
and Venkatachalam et al. (2018) ** in banana.

Conclusion

Overall the results indicated that the treatment combination,
CiW,S; ie. hexanal @ 3% + wax emulsion @ 8% + cold
storage (13°C+1) was found to be the best treatment
regarding chemical parameters viz., TSS (°Brix), pH,
titratable acidity (%), total sugars (%), reducing sugars (%)
and non-reducing sugars (%) content of banana.
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