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Abstract

RAJKUMAR, P. and Das MITALI, 2009. Effect of different storage methods on nutritional quality of waterapple
fruits (Syzygium javanica L.). Bulg. J. Agric. Sci., 15: 41-46

Waterapple (Syzygium javanica L) is one of the valuable minor fruits for its nutritional and economic impor-
tance. The marketability of this fruit is lost very rapidly after harvesting due to quick discoloration, desiccation as
well as spoilage of fruits for its perishable nature. Cold storage is used to extend storage life of fruits and
vegetables in many countries and sometimes, may show chilling injury of stored materials. For economically
under-developed countries, it is necessary to find out a cheap and effective storage method to increase its shelf-
life by means of retarding the natural physiological deterioration and preventing the activity of decay organisms.
The present study is concerned to standardize storage in polythene bags and wax emulsion coating as non-
expensive and easy method for extending the shelf life of waterapple without allowing quantitative changes in
content of total sugar, reducing sugar and total titratable acids.
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Introduction

Among the tropical minor fruits, waterapple
(Syzygium javanica L.) is valuable one for its nutri-
tional and economic importance. For its perishable
nature, this fruits cannot be stored for more than 4-6
days under normal ambient condition. The market-
ability of this fruit is lost very rapidly after harvesting
due to quick discoloration, desiccation as well as
spoilage of fruits. The seasonal production and rapid
deterioration of fruits after harvest make preservation
and storage essential in order to ensure steady and
extended supply to the market. Refrigerator is gener-
ally used to extend shelf life of many fruits and veg-

etables. Cold storage plays an important role in stor-
age of fruits and vegetables in many countries and
sometimes, may show chilling injury of stored materi-
als. For economically undeveloped countries, it is nec-
essary to find out a cheap and effective storage method
to increase its shelf-life by means of retarding the natu-
ral physiological deterioration and preventing the ac-
tivity of decay organisms. Different types of packag-
ing can be used depending on requirements of the
produce and the target market. These are polymer
film bags, trays with ridged or sealed film lids, over-
wrapped trays, and clamshells (Forney, 2007). Sev-
eral treatments such as storage in polythene bags and
wax emulsion coating and low temperature have
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showed their promise in extending the storage life of
fleshy fruits. The present study will develop and stan-
dardize an expensive and easy method for extending
the shelf life of waterapple without allowing quantita-
tive changes in content of total sugar, reducing sugar
and total acid.

Worakeeratikul et al. (2007) studied Chitosan re-
tarded browning, maintained L value, total soluble
solids, reducing sugar content and titratable acidity in
rose-apple fruit (4°C) at concentrations of 0 (con-
trol), 0.05, 0.1 and 0.2% (v/v), wrapped with PVC
film and stored at 5°C for 72 h. The Carambola fruits
in refrigeration storage suffered lower weight and vol-
ume loss than ambient stored fruits up to 0-5% of
wrapped and 5-10% of unwrapped fruits (Sankat and
Balkissoon, 1990). Wrapping has no effect on quality
such as solid soluble content (SSC), total titratable
acidity and SSC: Acid in film-wrapped Dancy man-
darins kept in cold storage for up to 8 weeks
(Saucedo-Veloz et al., 1997).

Banik et al. (1998) reported storage of ber fruits
coated with paraffin wax kept at10-120C and 85-
90% RH for up to 18 days with minimum spoilage
and physiological weight loss in comparison with 100%
spoilage in untreated fruits at 280C and 70% RH on
9th day of storage. Fruits coated with paraffin wax
emulsion (2%) and fruits with 100 ppm NAA or 100
ppm ascorbic acid can be retained for up to 12 days
at 28-300C minimum spoilage. The storage life of
breadfruits at 280C is 8 days which can be extended
upto 18 days at 160C without any characteristic
changes (Maharao and Sankat, 1990).

The storage life of pomegranate (cv. Baaluang) in
sealed polythene bags at 100C is extended upto 12
weeks with slight changes in quality such as weight
loss, total soluble solids (TSS), titratable acidity (TA)
and TSS/TA (Pota et al., 1987). The shelf life of sa-
pota can be extended up to 13-15 days by packing in
polythene bags in CFB box or in polythene bags re-
spectively and storing in a cool chamber (Waskar et
al., 1999). Maximum sugar of waterapple content
(10.10%) was found in newspaper + Ca(NO3)2 where
as minimum pH (3.94) was found in newspaper +
2% CaCl2 (Kirad et al, 2007). The effect of whey

protein concentrate (WPC) on the quality and bio-
chemical changes of fresh-cut rose apple fruit wrapped
with PVC film and stored at 5°C for 72 was investi-
gated. Increasing concentrations of WPC resulted in
high accumulations of internal CO2 levels, but no ef-
fect on the changes in phenolic concentrations,
polyphenol oxidase activity, weight loss, flesh texture,
total soluble solids, total ascorbic acid and dehy-
droascorbic acid in the sections of fresh-cut rose apple
during storage (Worakeeratikul et al., 2007).

Materials and Method

Freshly harvested Waterapple fruits of uniform size
and maturity were taken. The weight and volume were
measured by balance and water displacement method
respectively. Total Soluble Solids (TSS), total sugar,
reducing sugar and total acid content in fresh fruits
were analyzed.

Polythene bag sealing: One set of air-dried fresh
fruits were stored in sealed polythene bag and other
set in perforated polythene bag. Then, they were kept
in a refrigerator (4.50C) and at room temperature
(300C).

Wax coating: Two sets of fruits are momentarily
were dipped in paraffin wax emulsion (1% and 2%)
separately and stored in a refrigerator (4.50C) and at
room temperature (300C).

The shelf life termination was taken when about
10% of fruits showed spoilage. Then, the level of To-
tal Soluble Solids (TSS), total sugar, reducing sugar
and total titratable acid content in stored fruits were
analyzed. Total Soluble Solids (TSS), Total sugars and
Reducing sugar and Total Titratable Acid were mea-
sured by Refractometer, Fehling’s method and titra-
tion with Phenolphthalein indicator respectively.

Result and Discussion

· Wax coating extends shelf life
Wax coating and polythene bags in refrigerator and

wax coating at room temperature appreciably extended
the shelf-life of freshly harvested water apple fruits.
At room temperature (300C), the shelf-life was ex-
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tended by 7-8 days for both concentrations of wax
emulsion and at 4.50 C, the shelf-life was extended
13 days in polythene bags; whereas 23 and 24 days
in 1% and 2% wax emulsion coating, respectively
(Figures 1A & 2A).

· Perforated polythene shows minimal
weight loss
The percentage of weight loss was minimal under

sealed polythene at room temperature (0.21% per
day) and at 4.50C, there was no weight loss (Figures
1B & 2B). The minimal weight loss per day was then
followed by perforated polythene (1.65% and 0.27%)
and 2% wax coating (3.80% and 0.92%) at room
temperature (300C) and in the refrigerator (40C) re-
spectively; while control showed 8.75% and 2.74%
of weight loss per day at room temperature and re-
frigerator respectively.

· Volume loss may be controlled through
wax coating
The effect of sealed polythene and perforated

polythene and 2% wax emulsion coating markedly
reduce the percentage of volume loss per day at both
temperature conditions (0.80%, 1.60% and 2.55%
at room temperature and 0.00%, 0.73% and 0.82%
at refrigerator). Sealed polythene packaging at 4.50C,
showed no change in volume loss. Control showed
6.55% of volume loss at room temperature and 3.41%
of volume loss at refrigeration.

· Wax coating with refrigeration
increases TSS
The effect of different storage treatments at both

temperature conditions on total soluble solids (TSS)
was investigated. The fruits treated with 2% wax emul-
sion coating and sealed polythene increased the per-
centage of TSS up to 97.67% and 86.05% at room
temperature and 155.81% and 174.42% in refrigera-
tor respectively; whereas perforated polythene at
4.50C showed 141.86% increase in TSS, compared
with control 62.79% at room temperature and
132.56% at 4.50C (Figure 2C).

Effect of Different Storage Methods on Nutritional Quality of Waterapple Fruits (Syzygium javanica L.)

Fig. 1. Waterapple fruits in different storage conditions:
(A) Waterapple fruits treated with 1% and 2% wax emulsion coating at the time of storage;

(B) Waterapple fruits in sealed and perforated polythene at the time of storage

(A)

(B)
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Figure 2(F)

Fig. 2. Graphs showing comparative study of different biochemical parameters of waterapple fruits
after shelf-life: (A) Storage life of waterapple fruits under different treatments; (B) Weight loss (%)

of waterapple fruits during shelf life per day; (C) Increase of TSS (%) in waterapple fruits during
storage life; (D) Increase of Total and reducing sugar (%) in waterapple fruits during storage;

(E) Decrease of Total Titratable Acids (%) in waterapple fruits during storage; (F) Increase (%)
of Total Sugar and Total Titratable Acids ratio in waterapple fruits during storage
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· Wax coating at room temperature
increase total sugar and reducing sugars
The effect of storage treatments on sugar contents

(total sugar, reducing and non reducing sugar) in wa-
ter apple fruits was analyzed at the end of storage
period. All the treatments showed the increase of total
sugar and decrease of non-reducing sugar in the fruits.
The highest result was obtained with 2% wax coating
and sealed polythene at both temperature conditions.
Fruits with 2% wax coating (Figure 2D) showed in-
crease of 42.93% total sugar and 55.76% reducing
sugar at room temperature and 41.19% total sugar
and 61.41% reducing sugar at 4.50C; whereas sealed
polythene treated fruits showed 30.82% total sugar
and 51.71% reducing sugar at room temperature and
27.83% total sugar and 48.67% reducing sugar at
4.50C.

· Wax coating and sealed polythene
decrease total titratable acid and
increase total sugar and total
titratable acid ratio
The effect of different storage conditions on total

titratable acid (TTA) was measured. The decrease of
TTA was more in 2% wax coating (30.77% and
28.21%), followed by sealed polythene (28.21% and
23.08%), whereas control showed 10.26% and
17.95% decrease of TTA at room temperature and at
refrigerator (4.50C) respectively (Figure 2E). The high-
est sugar and acid ratio was recorded in fruits treated
with 2% wax emulsion coating (104.54% at 300C and
96.63% at 4.50C); while sealed polythene treated fruits
showed 82.16% at 300C and 65.60% at 4.50C, com-
pared with control 30.35% at 300C and 29.31% at
4.50C respectively (Figure 2F).

Conclusion

The actual storage life of a particular fruit depends
considerably on many other factors such as type, va-
riety, stage of maturity at the time of picking, treat-
ment given before storage, climacteric region and and
local seasonal conditions. The present study reveals
that the sealed polythene and 2% wax emulsion coat-
ing in refrigerator are more effective in extending shelf

life of Waterapple fruits. The fruits showed compara-
tively less weight loss and shrinkage during storage
and remained quite fresh and turgid at the end of stor-
age period. However, no noticeable chilling injury was
found in fruits of present study. Appreciable changes
in the biochemical constituents of fruits stored in both
types of polythene bags at different temperature were
noticed. In general, the level of total soluble solids and
sugars increased during the storage period, while acid-
ity in little variation. Irrespective of storage tempera-
ture, fruits kept in 2% wax coating and sealed
polythene bags showed higher contents of TSS, total
sugar, reducing sugar and lower content of total acids.
Thus, the fruits stored in perforated polythene showed
marked improvement in quality over the control.
Therefore, it is clear the perforated polythene bag and
1% wax emulsion coating in refrigerator (4.50C) may
play an important role in the storage of highly perish-
able fruits like Waterapple, since it extends the shelf
life without impairing the fruit’s quality. However, more
studies involving several cultivars at different maturity
and at different storage conditions are necessary be-
fore the treatment is recommended for commercial uti-
lization.
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