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Abstract

Guava fruit exhibits a climacteric pattern of respiration and ethylene production so is highly perishable in nature and suffers great extent
of post-harvest loss. Storage of guava fruits by using chemicals like GA,, Salicylic acid, NAA, potassium permanganate and boric acid as
postharvest treatment is commercially acceptable and economically feasible. The present investigation was carried out with objective to
compare the efficacy of boric acid and NAA and their most effective concentration for shelf-life enhancement of guava fruits in winter
season. The fruit of guava, cv. Allahabad Safeda were harvested, selected for uniformity of size, colour and diseased fruits were discarded.
Prior to the application of post-harvest treatments, destalking of the fruits was done by retaining only 0.5 cm long pedicels in each fruit.
The destalked guava fruits were sorted and pre cooled in running water for 12-15 minutes. Fruits were treated with Boric acid @ 100 ppm,
200 ppm and 300 ppm, NAA @ 200 ppm, 300 ppm and 400 ppm for 1-2 minutes. The physical parameters like fruit size, fruit weight,
physiological weight loss, decay of fruits and specific gravity; chemical parameters like TSS, titratable acidity, ascorbic acid and sugar content;
and palatability rating were observed and compared with untreated fruits. Both, boric acid and NAA, had significantly affected the shelf
life of guava fruits stored under ambient condition. Boric Acid 200 ppm and 300 ppm were equally effective, similarly NAA 300 ppm and
400 ppm were equally effective for quality retention in guava fruits.

Keywords: Ascorbic acid, boric acid, guava, NAA, storage life

1. Introduction after harvest, which deteriorate the quality of the fruits in a
short period and finally make them unmarketable. Increase
in PLW (physiological loss in weight), TSS and sensory rating
while decrease in firmness, acidity and ascorbic acid have
been reported by Deepthi et al. (2016) under ambient
conditions. Furthermore, its susceptibility towards pest and
microbial attack results in short postharvest life (EI-Anany
and Hassan, 2013). Thus, it is necessary to reduce rates of
these physico-chemical changes in order to enhance the
storage life of guava fruits. Shelflife of fresh fruits can be
extended through low temperature storage, edible coating,
treatments with chemicals (as pre-harvest and post-harvest
treatment), packaging films and use of ethylene adsorbents.
These techniques are commodity specific so should be
applied as per the fruits and availability. Storage of guava
fruits by using chemicals like GA, (Pila et al., 2010), Salicylic
acid (Bal and Celik, 2010), NAA (Deepthi and Sekhar, 2015),

Guava (Psidium guajava L.) belongs to family Myrtaceae and
bears delicious fruits in three different seasons’ viz., summer,
rainy and winter crops. It is now being cultivated in many
tropical and subtropical regions of the world including India,
Brazil, Mexico, Florida, Hawaii, California, Peru, Egypt, South
Africa, Algeria, Columbia, West Indies, China and Malaysia. In
India, guava the apple of tropics, is fourth mostly grown fruit
following Mango, Banana and Citrus (Singh et al., 2016). The
major components of guava fruits are Vitamin ‘C’ (250 mg 100
g fresh fruits), carbohydrates (13%) and minerals (Calcium-29
mg, Phosphorus-10 mg and Iron-0.5 mg 100 mg* fresh fruits).
Guava fruit exhibits a climacteric pattern of respiration and
ethylene production (Mahajan et al., 2011). Usually the fruits
are harvested at different stages of maturity depending on the
situation. After reaching the physiological maturity it ripens

fastin 1 or 2 days resulting in early senescence of the fruit.

Guava is a highly perishable fruit and post-harvest loss in guava
fruits is estimated to be at 3.4-15.1% (Madan and Ullasa,
1993). Because of high moisture content and thin and soft
skin, guava fruits are subjected to higher rate of transpiration,
respiration, ripening and other biological activities, even
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potassium permanganate (Bal and Celik, 2010) and boric acid
(Kaur et al., 2016) as postharvest treatment is commercially
acceptable and economically feasible. These chemicals
control the transpiration, respiration, ripening of fruits by
regulating the biochemical changes in fruits, this will delay
in internal ethylene synthesis in fruits and extend the period
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of availability of fruits in market. This will further reduce the
wastage of fruits and minimize postharvest loss.

The post-harvest treatment of guava fruits with suitable
chemicals like boric acid and NAA has positive impact to
enhance shelf-life without drastic loss in nutrients. Thus,
present investigation was carried out with objective to
compare the efficacy of boric acid and NAA and their most
effective concentration for shelf-life enhancement of guava
fruits in winter season.

2. Materials and Methods

The present investigation were carried out at Horticulture
department, School of Agriculture, Lovely Professional
University, Punjab, during December, 2014. The experiment
was laid in Complete Randomized Design (CRD) with seven
treatments and three replications. Uniform size harvested
fruits of guava were dipped in different chemicals with
different concentrations like Boric acid @ 100 ppm, Boric
acid @ 200 ppm, Boric acid @ 300 ppm, NAA @ 200 ppm,
NAA @ 300 ppm and NAA @ 400 ppm for 1-2 minutes. After
dipping the fruits were exposed in air for few minutes for
drying. The dried fruits were packed in 2-5 kg, polythene
bags and stored at room temperature (2511 °C) and 75% RH.
Observations were recorded at 3, 6, 9 and 12 days of storage
and effectiveness were compared with control (untreated
fruits stored under similar condition).

The impact of postharvest treatment of guava fruits with
different concentrations of boric acid and NAA on physical
parameters like fruit size, fruit weight and specific gravity
have been observed. Ten fruits from each replication per
treatment were selected randomly, washed and wiped with
muslin cloth. Fruit size was measured by two parameters,
i.e., length and breadth by digital Vernier callipers. These
fruits were weighed on electronic balance and average fruit
weight was calculated. Specific gravity was measured by
ration of average weight to volume of fruits and expressedin g
cm3. The recording palatability rating a panel of 5 judges was
made. Two fruit each of the chemical treatments were taken
and tasted by judges. They were requested to grade it on the
basis of general appearance, taste and flavour. Grades were
provided on the basis of using following parameters: general
appearance (10 marks) and taste and flavours (10 marks). The
highest palatability rating of fruit was 20 and the fruits were
categorized as excellent (more than 16-20 points), very good
(more than 14 to 16), good (more than 12-14 points), fair
(more than 10-12) and poor (less than equal to 10). The weight
loss of guava fruits was calculated at different storage days
in reference to initial weight and expressed as percent loss
whereas, decay loss was determined as total rotted decayed
fruits in terms of percentage on number basis.

The juice of twenty randomly selected fruits from each

replication was extracted and was evaluated for the chemical

parameters like TSS, titratable acidity and ascorbic acid. Total

soluble solids of juice was recorded at room temperature

using digital hand refractometer and was expressed in terms

of °Brix (AOAC, 2000). Titratable acidity was determined as
o
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citric acid (equivalent weight as 64 g) by titrating 10 ml of
fruit juice against N/10 NaOH, using phenolphthalein as an
indicator and was expressed in percentage (1):
Titre valuexnormality of alkalix
equivalent weight of acid

Total acidity (%)= %100 ....(1)

Volume of sample takenx1000

Ascorbic acid content of fruits juice was determined by 2,
6-dichlorophenol indophenols visual titration method (AOAC,
1990). The ascorbic acid was computed by using following

formula (2):
Titre valuexdye factorx

Ascorbicacid  fina) yolume (make up)

(mg 100 g*)=

Aliquot of extractxweight
of sample taken
The result were expressed as ascorbic acid mg 100 g* of the
juice. Reducing sugar and total sugar were determined by
following the methods of Ranganna (1997).

The data were analysed through completely randomized
design (C.R.D.). The overall significance of differences among
the treatments was tested, using critical difference (C.D.) at
5% level of significance.

3. Results and Discussions

3.1. Average fruit weight (g)

Application of boric acid and NAA has been reported to
be significant for most of the treatments (Table 1). NAA
200ppm and Boric acid 200 ppm were found to be significant
as compared to untreated fruit whereas the rest of the
treatments were at par with control. The fruits treated with
boric acid 100 ppm and 200 ppm, NAA 300 ppm and 400
ppm and under control were reported to be at par with the
mean fruit weight after 3 days while after 12 days the fruits
treated with NAA 200 ppm showed highest fruit weight
(111.15 g) followed by Boric acid 100 ppm as 110.11 g which
were better than the mean value (109.65 g). The interaction
between the treatments and days of storage was reported
as non-significant. The relatively higher fruit weight due to
application of Boric acid 100 ppm and NAA 200 ppm was
due to their ability to reduce fruit respiration rate, thus to
reduce the loss of water which is the measure of fruit weight.
These results are in conformity with the studies conducted by
Blankenship and Dole (2003), El-Sherif et al. (2000); Singh et
al. (2004). In the findings of Martinez et al. (2009), the loss of
fresh mass during fruit development is a normal response to
increased transpiration and respiration, so it is important to
minimize these losses (Rawat et al., 2010).

3.2. Specific gravity (g cc?)

Itis clear from the Table 1 that the specific gravity of the guava
fruit decreased continuously with the increase in storage
period. However the treated fruit recorded higher value of
specific gravity in storage conditions over control. Although
specific gravity was reported to be significantly influenced
by treatments and days of storage but interaction effect was
nonsignificant. The decrease in specific gravity could be due
to greater loss of weight in comparison to slow decrease of

202



International Journal of Bio-resource and Stress Management 2017, 8(2):201-206

volume and also due to the conversion of starch into sugar. The
chemicals like boric acid and NAA reduce the weight loss and
respiration, thus were helpful in maintaining higher value of
specific gravity. The maximum specific gravity (1.060 g cc?) was
reported in fruits treated with boric acid 100 ppm followed by
boric acid 200 ppm (1.027 g cc?!) after 12 days of storage. The
specific gravity of guava fruits treated with NAA30Oppm and
boric acid 300 ppm after 12 days of storage was reported to
be 0.997 g cc' and 0.983 g cc?, respectively was at par with
the control (untreated guava fruits).

3.3. Overall acceptability and palatability rating

The analysed data on palatability rating of guava fruits treated
with chemicals at different days of storage are summarized in
Table 1. The highest mean palatability rating (16.33 out of 20)
was noted in the fruit treated with NAA 300 ppm on day 3,
which was closely followed by (16.00) in boric acid 200 ppm
and NAA 200 ppm. These fruits were categorized as excellent
while other fruits were having very good palatability rating.
After 6 days of storage all the fruits were rated with very
good palatability while after 9 days of storage the fruits under
all treatment have good palatability rating. After 12 days of
storage the guava fruits treated with boric acid or NAA had
fair rating while the untreated fruits showed poor quality. The
effect of chemicals on palatability rating was not significant.
However, significant and decreasing trend was reported in
taste, texture and appearance in all the storage days. The
rapid decrease in score during storage was because of the fruit
spoilage. It revealed that fruit treated with different chemicals,
boric acid and NAA at different days of storage, get the highest
score in fruits treated with boric acid 100 ppm and NAA 300
ppm, which was considered ‘excellent’ and the lowest score in
last day of observation in all treatments due to fruit spoilage.
The interaction between treatments and storage days was
established non-significant.

3.4. Total soluble solid (TSS °Brix)

The data pertaining to the TSS of guava fruit as affected by
storage duration and postharvest treatment with NAA and
boric acid has been specified in Table 2. The data shows that
the TSS increased significantly with different treatments during
storage. The Total Soluble Solid ranges from 8.00 °Brix in fruits
treated with NAA 400 ppm at 3™ day of storage to 9.87 °Brix
in fruits treated with Boric acid 100 ppm after 12 days of
storage. After 12 days of storage the highest value of TSS was
reported in Boric acid 100 ppm (9.87 °Brix) followed by NAA
300 ppm (9.73 °Brix) while the lowest value was in control
(9.10 °Brix). The high range of Total Soluble Solid might be due
to the efficient translocation of photosynthesis to the fruit by
regulation of boric acid and naphthalene acetic acid (NAA).
The results are similar to the findings of Rawat et al. (2010). In
similar finding, Tarabih and EI-Metwally (2014) had reported
that boric acid 1.0% alone or in combination with Jojoba oil
(0.1%) had effectively maintained high TSS of Washington
Navel orange fruits stored for 45 days.

3.5. Weight loss (%) and fruit decay (%)

The observations present in Table 2 that the average weight
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Table 1: Fruit weight (g), Specific gravity (g cc?) and Palatability rating (0-20) of guava fruits after postharvest treatment with boric acid and NAA under ambient

storage

Palatability rating (0-20)
Day3 Day6 Day9 Dayl1l2 Mean

15.33 14.67 13.00
15.00 14.33 14.00

Specific gravity (g cc?)
Day3 Day6 Day9 Day1l2 Mean

Fruit weight (g)

Day 6

Treatments/ Days

Mean

Day9 Day12

Day 3
117.89

13.00
13.50
13.58
13.75
13.50
13.58
14.08

9.00
10.67
10.33
12.00
11.00
11.00
11.33
10.76

0.96
1.11
1.12
1.11

112.14 110.70 108.52 112.31 1.250 1.077 0.756 0.766

114.85 113.65 110.11 113.90 1.137 1.047 1.187
114.74 113.17 109.59 113.76 1.133 1.113 1.210

Control

1.060
1.027
0.983

116.99

Boric acid @ 100 ppm
Boric acid @ 200 ppm
Boric acid @ 300 ppm

NAA @ 200 ppm
NAA @ 300 ppm
NAA @ 400 ppm

Mean

16.00 14.67 13.33

117.54

14.67 14.33 14.00
16.00 15.00 12.00
16.33 15.00 12.00
16.33 15.00 13.67

15.66 14.71 13.14

114.33 112.36 109.96 112.70 1.063 1.133 1.263

114.15

07
1.06
1.

1.

116.13 113.89 111.15 114.43 1.087 1.093 1.150 0.943

116.56

113.07 111.64 109.25 112.78 0.983 1.140 1.140 0.997

113.27 110.06 108.98 112.52 1.047 1.027 1.113

114.08 112.21 109.65

117.17

03

0.923

117.79

1.100 1.090 1.117 0.957

116.87

0.05)

CD(p

=0.05)

CD(p

=0.05)

CD(p

Factors

NS
0.908

0.05
0.056

0.746
0.846

Treatments (T)
Days (D)
TxD

NS

NS

NS
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Table 3: Acidity (%), ascorbic acid (mg 100 g?), reducing sugar (%) and Total Sugar (%) of guava fruits after postharvest
treatments with boric acid and NAA under ambient storage

Treatments/ Days Acidity (%) Ascorbic acid (mg 100 g)

Day 3 Day6 Day9 Day12 Mean Day 3 Day 6 Day9 Day12 Mean
Control 0.53 1.47 1.63 1.83 1.36 254.70 219.70 172.00 125.30 192.92
Boric acid @ 100 ppm 0.53 1.33 1.77 1.80 1.36  255.00 221.00 174.30 127.30 194.42
Boric acid @ 200 ppm 0.77 0.77 1.87 2.20 1.40 255.00 223.00 176.00 126.30 195.08
Boric acid @ 300 ppm 1.37 1.20 1.67 1.83 1.52 25430 222.00 177.00 127.30 195.17
NAA @ 200 ppm 0.70 1.53 1.67 2.13 1.51  255.70 223.70 176.30 128.00 195.92
NAA @ 300 ppm 0.80 0.80 1.73 2.23 1.39  256.00 224.00 175.00 127.00 195.50
NAA @ 400 ppm 1.33 1.07 1.67 1.90 1.49  255.00 223.70 176.30 127.30 195.58
Mean 0.862 1.167 1.714 199 255.10 222.43 175.29 126.95
Factors CD (p=0.05) CD (p=0.05)
Treatments (T) 0.164 4.645
Days (D) 0.186 5.267
TxD 0.491 NS
Table 3: Continue...
Treatments/ Days Reducing sugar (%) Total sugar (%)

Day 3 Day 6 Day 9 Day1l2 Mean Day3 Day6 Day9 Dayl12 Mean
Control 5.52 5.65 5.75 5.01 5.48 11.16 11.44 11.64 10.13 11.09
Boric acid @ 100 ppm 5.41 5.49 5.62 5.08 5.40 1094 11.12 11.38 10.33 10.94
Boric acid @ 200 ppm 5.53 5.58 5.69 5.14 5.48 11.18 11.30 11.52 10.37 11.09
Boric acid @ 300 ppm 5.46 5.52 5.57 5.21 5.44 11.04 11.18 11.28 10.49 11.00
NAA @ 200 ppm 5.67 5.72 5.79 5.12 5.57 11.46 11.58 11.72 1035 11.28
NAA @ 300 ppm 5.56 5.77 5.97 5.15 5.61 11.24 11.68 12.08 10.51 11.38
NAA @ 400 ppm 5.50 5.61 5.72 5.22 5.51 11.12 1136 11.58 10.75 11.20
Mean 5.52 5.62 5.73 5.13 11.16 11.38 11.60 10.56
Factors CD (p=0.05) CD (p=0.05)
Treatments (T) 0.142 0.355
Days (D) NS 1.125
TxD NS NS

All the fruits treated with different concentration of NAA and
BA were significantly retained vitamin-C at 12 days of storage
(126.30 to 128.00 mg 100 g*) in comparison to lowest value
in control (125.30 mg 100 g*). The decrease in ascorbic acid
during storage of guava fruits is associated with activity of
ascorbic acid oxidase which catalyses oxidation of ascorbic acid
into 2-dehydroascorbic acid as proposed by Ohkawa (1989).
Similar finding has also been reported by Dhaka et al. (2016)
during ambient storage of Kinnow fruit juice.

3.8. Sugar content (%)

The observation recorded on reducing and total sugar
content in guava fruits during various days of storage under

ambient condition has been presented in Table 3 which shows
significant influence of various concentration of boric acid
and NAA. The highest reducing sugar (5.97%) was reported in
NAA 300 ppm followed by NAA 200 ppm (5.79%) and control
(5.75%) at 9 days of storage whereas lowest reducing sugar
(5.01%) was reported in control at 12 days of storage. Similarly,
the highest total sugar (12.08%) was reported in NAA 300 ppm
followed by NAA 200 ppm (11.72%) and control (11.64%) at
9 days of storage whereas lowest total sugar (10.13%) was
reported in control at 12 days of storage. In all treatments
reducing and total sugar has shown rise up to 9 days of
storage which might be due to breakdown of polysaccharides
into monosaccharides and disaccharides but at 12 days of

w
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storage the sugar content was significantly reduced due to
respiratory break down of monosaccharides as confirmed by
Jayachandran et al. (2005).

4. Conclusion

Guava fruits can be kept under ambient condition for 9
days when treated with Boric acid or NAA. After 9 days, the
quality was greatly reduced in terms of palatability rating,
ascorbic acid, sugar and acidity content of stored guava
fruits. Postharvest treatment of guava fruits with Boric acid
@ 200-300 ppm, NAA @ 200 ppm-400 ppm for 1-2 minutes
had retained fair palatability value (more than 11) till 9 days
of ambient storage while ascorbic acid was significant (upto
50%) till 12 days of storage.
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