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Edible coatings on storage behaviour of guava Cv.
Lucknow — 49 under cold storage

Hanamant R Holegar, Ramakrishna V Hegde, SM Hiremath, VB
Nargund and RV Koti

Abstract

Psidium guajava L. var. ‘Lucknow-49’ is a perishable fruit with delicate skin which is prone to damage.
The objective of this study was to determine the effect of edible coatings made up of putrescine, chitosan,
chitosan nano particles, aloe vera, aloe vera nano particles, zinc oxide and wax under cold storage.
Coating solution was applied over fruits and coated fruits were stored at 8 +1°C. Changes in
physiological and bio chemical content were studied during post-harvest ripening. Among all the
treatment T7 (Aloe vera — 10 %) recorded significantly higher firmness (1.91 kg/cm?), TSS (12.67 °B)
and titratable acidity (0.30 %) and lower up to 25" day of storage compared to other edible coatings as
compared to other treatments. It can be conclude that use of 10 per cent aloe vera gel can improve the
shelf life of guava fruits in ambient condition up to 25 day.
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Introduction

Guava (Psidium guajava L.) is very important fruit crop of the subtropical as well as tropical
regions of the world. It is usually known as ‘Apple of Tropics’. Inspite of being an introduced
crop in India, considerable genetic diversity of guava is available in Indogangetic plains (Rajan
et al., 2007) [, India is the world’s largest producer of guava followed by China, Thailand,
Indonesia, Pakistan, Mexico, Brazil, Bangladesh, Nigeria, Philippines, Vietnam, Kenya and
Egypt (FAO, 2011) B1. Although, it is very rich nutritionally, still world trade of guava fruits is
limited owing to its highly perishable nature, limited post-harvest life and susceptibility to
chilling injury (Rai et al., 2010) [*3l. Due to perishable nature, its fruits undergo rapid post-
harvest ripening in under ambient conditions (Bashir and Abu-Goukh, 2003) [, The guava,
being a climacteric fruit exhibit respiratory and ethylene peaks during ripening. Owing to high
metabolic activities there is rapid degradation of quality of guava fruits during storage. To
reduce respiration rate, ethylene production and to extend the post harvest life, cold storages
are widely used for fruits crops (Fattahi et al., 2010) (61, Under ambient conditions, the fruits of
guava become overripe and mealy within few days, while, under cold storage, the shelf life can
be extended up to two weeks at 6-8 °C and 90-95% RH (Tandon et al., 1989) '], However,
uncongenial storage conditions may result in accumulation of fermentative metabolites, which
cause development of off-flavors rendering unacceptability of fruits to the consumer (Beaudry,
1993) . Hence, immediate marketing and utilization of guava fruits after harvesting is
generally practiced in India. Studies have shown that we can increase the longevity of
harvested fruits by following different strategies i.e. the use of antitranspirants (Chahal and
Bal, 2003) [¥], wax coatings (Mahajan et al., 2005) [/], ethylene inhibitor & irradiation (Pandey
et al., 2010) 1%, There are many techniques meant for enhancing the post-harvest life of fruits
with the aim at reducing the respiration rate and thereby the catabolism.

Material and Methods

The lab investigation was conducted in Department of Horticulture, UAS, Dharwad during
2016 — 17. The experiment was conducted in Completely Randomized Design (CRD),
comprising of 13 treatments with three replications and in each replication twenty five fruits
were randomly selected. The fruits of uniform size, shape and maturity were harvested in the
morning hours. The harvested fruits were brought to the laboratory of the Department of
Horticulture for further study.
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These fruits were subjected to different dipping treatments for
specific duration and air dried under electric fan. The treated
fruits were kept at ambient temperature (81 °C). The
observations on fruit firmness and quality parameters like
TSS and titratable acidity were recorded at an interval of 2
days. Observation recorded up to 25 days when the fruits
were completely unfit for consumption.

Results and Discussion

At the end of storage period of 25 days in cold condition
guava (cv. Lucknow — 49) fruits treated with 10 per cent wax
noted minimum PLW (2.70 %) which is on par with T (2.79
%), Ts (2.92 %) and Ts (2.94 %). On contrary, maximum
PLW is found to be associated with untreated fruits (3.78 %).
The minimum firmness is observed in control Tz (1.15
kg/cm?). Correspondingly, the highest firmness is registered
in T12 (2.11 kg/cm?), followed by T; (1.95 kg/cm?) and Te
(1.88 kg/cm?) at the end of 25 days of cold storage. This
might be due to wax emulsion forms a layer of thin coating on
the surface of the fruit thereby blocks the lenticels partially
and reduces the rates of respiration (Oliveira et al., 2000) [
and transpiration (Chitarra and Chitarra, 2005) 11,

The significantly minimum value for TSS is recorded in Tis

respectively. On the contrary, the highest TSS is noticed in T~
(14.24 and 12.61 0B), which is statistically on par with T,
(14.19 and 12.44 °B), Tg (14.18 and 12.43 °B) and T, (13.98
and 12.02 °B) after 20 and 25 days of cold storage,
respectively. Guava fruits treated with Aloe vera gel were able
to maintain good taste as ethylene production was reduced in
coated fruits which were due to reduction in ripening process
created by modified atmosphere. Surface coating has been
reported to increase resistance of fruit skin to gas permeability
and reducing the respiration rate which was able to maintain a
better taste. The above results are supported by the findings of
Marpudi et al. (2011) 8 in Aloe vera gel coated papaya fruits.
After 25 days of cold storage the significantly minimum
titratable acidity is recorded in the untreated fruits (0.10 %).
The treatment T; (0.31 %) showed the maximum titratable
acidity, followed by Tg (0.26 %). The decrease in the acidity
in the fruits during the storage is because of the fact that
organic acid might be utilized rapidly in respiration or
conversion of acid into sugar. These results are parallel to the
findings of Sihag et al. (2005) [*3 in peach; Paull (1982) ' in
soursop; Tuwar and Ugreja (1999) ['8, Patel et al. (2011) (14
and Swati and Bisen (2012) 11 in custard apple and Mahajan
et al. (2005) B in kinnow.

(10.96 and 9.70 °B) after 20 and 25 days of cold storage,

Table 1: Impact of edible coatings on physiological loss in weight and firmness of guava fruits Cv. Lucknow-49 under cold storage (8+1 °C)

Physiological loss in weight (%0) | Firmness (kg/cm?)

Treatments Storage period (Days
0 5 10 15 20 25 0 5 [ 10 | 15 | 20 | 25
T1: Putrescine ImM 057 | 131 | 164 | 231 | 2.99 7.205.35|3.71 | 2.69 | 1.54
T2: Putrescine 3mM 063 | 1.38 | 1.78 | 243 | 3.21 7.11]5.21|3.48|2.39|1.33
Ts: Chitosan 1 % 061 | 1.36 | 1.70 | 2.38 | 3.15 7.15(5.26 |3.582.47|1.39
T4: Chitosan 2 % 054 | 127 | 161 | 2.27 | 2.95 7.2215.38[3.77]2.73|1.61
Ts: Chitosan ZnO NP’s 0.1 % 059 | 1.34 | 167 | 235 | 3.08 7.185.31|3.66 | 2.57|1.47
Te: Aloevera 5 % 045 | 113 | 150 | 211 | 2.88 7.2715.46 |3.93|2.96|1.84
T7: Aloevera 10 % 041 | 1.07 | 141 | 1.99 | 2.76 7.2815.53/4.09|3.00|1.91
Ts: Aloevera ZnO NP’s 0.1 % 0.00 0.46 | 1.15 | 150 | 2.13 | 2.90 736 7.25[5.45|3.911294|1.80
To: ZnO Bulk 0.1 % ' 051 | 123 | 157 | 221 | 298 | 7.141541[3.87(2.88|1.71
Tio: Chitosan ZnO 0.1% 0.68 | 145 | 191 | 2.60 | 341 6.95]5.12/3.38|2.21|1.20
Tu: Aloevera Zn0O 0.1% 066 | 142 | 184 | 251 | 3.34 6.995.18|3.41|2.30|1.28
Ti2: Wax 10 % 035 | 0.96 | 1.34 | 1.88 | 2.67 7.345.58|4.15|3.08 | 2.07
Tis: Control (Water dip) 0.73 | 154 | 224 | 281 | 3.71 6.4414.88/2.9912.03|1.14
Mean 055 | 1.28 | 1.67 | 2.31 | 3.08 7.1215.32|3.69|2.63|1.56
S.Em.£ 0.01 | 0.02 | 0.03 | 0.04 | 0.06 0.13/0.10 | 0.07 | 0.05 | 0.03
C.D.at1% 0.04 | 0.10 | 0.13 | 0.17 | 0.23 0.51/0.38]0.27]0.19]0.11

Table 2: Impact of edible coatings on total soluble solids and titratable acidity of guava fruits Cv. Lucknow-49 under cold storage (811 °C)

Total soluble solids (°B) | Titratable acidity (%)

Treatments Storage period (Days)
0 5 10 15 20 25 0 5 [ 10 | 15 | 20 | 25
Ta: Putrescine ImM 11.80 | 13.00 | 14.71 | 13.79 | 11.91 0.62|0.52|0.42]0.30|0.18
T2: Putrescine 3mM 12.18 | 13.55 | 14.57 | 13.36 | 11.62 0.60|0.48 1 0.38|0.28 | 0.14
Ts: Chitosan 1 % 11.94 | 13.20 | 14.66 | 13.51 | 11.72 0.60/0.50|0.40]0.280.16
T4: Chitosan 2 % 1151 | 12.81 | 14.79 | 13.86 | 11.95 0.64|0.54|0.44]0.34|0.20
Ts: Chitosan ZnO NP’s 0.1 % 12.02 | 13.08 | 14.84 | 13.70 | 11.81 0.62/0.50|0.42]0.30|0.18
Te: Aloevera 5 % 11.42 | 12,58 | 14.87 | 14.05 | 12.08 0.68 | 0.60 | 0.50 | 0.36 | 0.24
T7: Aloevera 10 % 11.13 | 12.00 | 15.44 | 14.32 | 12.67 0.72/0.64 | 0.54 | 0.40 | 0.30
Ts: Aloevera ZnO NP’s 0.1 % 10.51 11.38 | 12.15 | 15.31 | 14.25 | 12.49 0.76 0.70 | 0.62 ] 0.50|0.38 | 0.26
To: ZnO Bulk 0.1 % ' 11.51 | 12,49 | 1519 | 14.21 | 12.36 |~ | 0.66 | 0.56 | 0.46 | 0.36 | 0.22
Tio: Chitosan ZnO 0.1% 12.50 | 13.95 | 14.79 | 13.34 | 11.55 0.56 | 0.44 1 0.32 | 0.22 | 0.14
Ta: Aloevera ZnO 0.1% 12.47 | 13.87 | 14.83 | 13.33 | 11.65 0.58|0.46 | 0.36 | 0.26 | 0.16
T12: Wax 10 % 11.37 | 12.25 | 15.19 | 14.26 | 12.50 0.68]0.58|0.48]0.36 | 0.24
Tas: Control (Water dip) 12.81 | 14.83 | 13.50 | 11.01 | 9.75 0.52/0.40/0.28]0.16 | 0.10
Mean 11.85 | 13.06 | 14.82 | 13.61 | 11.85 0.63/0.53|0.42]0.31|0.19
S.Em.x 0.22 | 0.24 | 0.27 | 0.25 | 0.22 0.01/0.01/0.01]0.01|0.01
C.D.at1% 0.87 | 0.96 | 1.07 | 0.98 | 0.86 0.05/0.04 | 0.03]0.02|0.01
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Conclusion

In conclusion, post harvest treatment of guava fruits with 10
per cent aloevera significantly delayed physico-chemical
changes and registered maximum shelf life of 25 days as
compared to control (15 days) under cold storage condition.
The results of the present research revealed that the shelf life
of guava fruits can be extended by coating with bio
preservative like aloe vera gel to maintain physiological and
physico-chemical changes leading to decay of fruits under
cold storage. Aloe vera zinc nano particles (0.1 %) treatment
of guava fruits also provides the best alternative for shelf life
extension.

Acknowledgments

The authors acknowledge the research support for this work
from Mr. Joshi enterprises, Bengaluru for supplying water
soluble chitosan and we would like to thank Nipro Fresh
GCW 50: Manufacturer and supplier - NIPRO Technologies
Ltd, Panchkula, Haryana, India, for supplying wax to coating
guava fruit surface.

References

1. Bashir HA, Abu-Goukh ABA. Compositional changes
during guava fruit ripening. Food Chem. 2003; 80:557-
563.

2. Beaudry RM. Effect of carbon dioxide partial pressure on
blueberry fruit respiration and respiratory quotient.
Postharvest Bio. Tech. 1993; 3:249-258.

3. Chahal S, Bal JS. Effect of post-harvest treatments and
packaging on shelf life of Umran ber at cool temperature.
J Res. Punjab Agric. Univ. 2003; 40:363-369.

4. Chitarra MIF, Chitarra AB. Wax emulsion for fresh fruits
and vegetables to extend their storage life. Ind. Food
Pack. 2005; 25:9-15.

5. FAO. Food and agricultural commodities production:
Guava, mango and mangosteen, 2011. Available at
http://faostat.fao.org/site/339/default.aspx.

6. Fattahi J, Fifall R, Babri 1. Postharvest quality of
kiwifruit (Actinidia deliciosa cv. Hayward) affected by
pre-storage application of salicylic acid. S. West J Hort.
Bio. Environ. 2010; 1:175-786.

7. Mahajan BVC, Bhatt AS, Sandhu KS. Effect of different
post harvest treatment on the storage life of kinnow. J
Food Sci. and Tech. 2005; 42(4):296-299.

8. Marpudi SL, Abirami LSS, Pushkala R, Srividya N. Aloe
vera gel coating for post harvest quality maintenance of
fresh fig fruits. Int. J Biotechnol. 2011; 4(1):83-89.

9. Oliveira MA, Santos CH, Henrique CM, Rodrigues JD,
Waxes for conservac avocado fruit postharvest will
Fuerte cultivar, stored at room temperature. Sci. Agric.
2000; 57:777-780.

10. Pandey SK, Jean E, Joshuaand B, Abhay S. Influence of
gamma-irradiation, growth retardants and coatings on the
shelf life of winter guava fruits (Psidium guajava L.). J
Food Sci. Tech. 2010; 47:124-127.

11. Patel N, Naik AG, Arbat SS. Response of postharvest
chemical treatments on shelf life and quality of custard
apple cv. balanagar. Indian J Hort. 2011; 68(4):547-550.

12. Paull RE. Post harvest variation in composition of
soursop (Annona muricata L.) fruits in relation to
respiration and ethylene production. J Amer. Soc. Hort.
Sci. 1982; 107:582-588.

13. Rai MK, Asthana P, Jaiswal VS, Jaiswal U.
Biotechnological advances in guava (Psidium guajava

14.

15.

16.

17.

18.

~ 1352~

L.): recent developments and prospects for further
research. Trees. 2010; 24:1-12.

Rajan S, Yadava LP, Kumar RAM, Saxena SK. GIS
based diversity analysis of guava growing distribution in
Uttar Pradesh. Acta Hort. 2007; 735:109-113.

Sihag RP, Behiwal LS, Mehta PK. Effect of postharvest
application of aloe vera gel on shelf life of Peach fruit.
Haryana J Hort. Sci. 2005; 34(3-4):259-260.

Swati G, Bisen BP. Effect of different coating material on
the storage behavior of custard apple (Annona squamosa
L.). Int. J Life Sci. 2012; 7(4):637-640.

Tandon DK, Singh BP, Kalra SK. Storage behaviour of
specific gravity graded guava fruits. Scientia Hort. 1989;
41:35-41.

Tuwar JM, Ughreja PP. Extension of storage life of
custard apple (Annona squamosa L.) fruits cv. Sindhan. J
Appl. Hort. 1999; 5:57-63.



