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Abstract

The present research was conducted to extend the shelf life of fresh pears by using beeswax and cornstarch herbal edible coatings. The
coatings were prepared from cornstarch and beeswax by incorporation of aqueous Tulsi (Ocimum sanctum) extract. Cornstarch and
beeswax have good moisture and gas barrier properties while Tulsi (O. sanctum) extract acted as an antimicrobial agent in this coating
therefore herbal edible coated fruits have a longer shelf life as compared to uncoated fruits. Coated and uncoated fruits were stored at
ambient temperature (31 + 2 °C and 70 £+ 8% RH) and low temperature (4 °C). Pears were analyzed for the quality parameters such
as weight loss, firmness, TSS, titratable acidity, pH and sensory evaluation. The weight loss and firmness of coated fruits were less
as compared to uncoated fruits. Beeswax herbal edible coating gave the best results in pear storage as compared to cornstarch herbal
edible coating. On the other hand Cornstarch herbal edible coating also gave good results as compared to uncoated fruits, it enhanced
the shelf life of pears for 45 days at ambient temperature and 60 days at low temperature (4°C), in case of beeswax herbal edible coating
it increased the storage life of pears for 45 days at ambient temperature and 70 days at low temperature (4°C). Sensory evaluation
of coated fruits such as color, texture, overall acceptability was better for both conditions as compared to uncoated. Therefore, it is

concluded that the herbal edible coatings have the potential to extend the shelf life.

Key words: Pears, shelf life, quality parameters, herbal edible coating, Ocimum sanctum and Tulsi extract.

Introduction

Fruits and vegetables are the major source of carbohydrates,
vitamins, dietary fibre, minerals, antioxidants and phytochemicals
in the human diet and a trace amount of other important nutrients
such as proteins and fat (Kumari ef al., 2016; Slavin and Lloyd,
2012). The ICMR (Indian Council of Medical Research) has
recommended that every individual should consume at least 100
g fruits daily (National Institute of Nutrition, 2010).

Pears are a good source of nutrients and health promoting bioactive
compounds such as carotenoids (flavonols, anthocyanins,
kaemferol and isorhamnetin) and phenolic compounds (Andreotti
et al., 2006; Salta et al., 2010). Pear (Pyrus pyrifolia var. Gola)
is a climacteric fruits, in which the major negative changes are
the results of maturation. In the ripening process, some changes
are observed in color, firmness, acidity, sugar content, and aroma
development (Alpalhao ez al., 2006). These nutritional properties
of the fresh commodity increase the demand for fresh fruits and
vegetables in the market.

Edible coatings have great potential for enhancing food quality
and safety. Therefore there is a growing interest in the use of
degradable coatings from polysaccharide, protein, and lipid
biopolymers. Edible coatings are thin layers of material applied
to the surface of the fruit and vegetable as an addition to or
replacement for the natural protective waxy coating. Traditionally,
edible coatings have been used to reduce water loss, but the recent
development of formulated edible coatings with a wider range of
permeability characteristics has extended the potential application
to fresh produce.

Recent studies have reported the prolonged shelf life of pears
using edible coatings that are used to improve the handling
characteristics of the fruits and vegetables by slowing changes
in oxygen, aromas, moisture and solute transport (Silva et al.,
2012; Kou et al., 2014). The function of the edible coating can
be improved by including herbs such as neem, mint, aloe vera,
tulsi, basil, mentha, which act as antioxidants, antimicrobials,
colorants, flavors, fortifying nutrients, and spices in edible coating
formulation (Pranoto ef al., 2005).

The present investigation was undertaken for to study the effect of
herbal coatings on shelf life and quality parameters of pear fruits.

Material and methods

The fruits were picked at green mature stage from Haridwar,
Uttarakhand and transported to the Jayoti Vidyapeeth Women’s
University, Jaipur, Rajasthan. Fresh, mature and clea fruits with
uniform shape and size were selected. Fruts were washed with
water for 5-7 min and air dried at ambient temperature before
applying the herbal edible coating.

Preparation of tulsi (Ocimum sanctum) aqueous extract:
The aqueous tulsi leaves extract (TLE) was prepared by using
Soxhlet apparatus at 78 °C, distilled water used as a solvent.
The tulsi leaves extract was evaporated and air dried at ambient
temperature.

Herbal edible coating preparation: The herbal edible coatings
were prepared from tulsi leaves extract (TLE), cornstarch and
beeswax. For coating preparation, cornstarch and beeswax were
used as a base material in the herbal edible coating.

Journal of Applied Horticulture (www.horticultureresearch.net)



224 Shelf life enhancement of pears using Ocimum sanctum herbal edible coatings

Cornstarch herbal edible coating solution was prepared by
dissolving 2.5 % (w/v) cornstarch and 1.5 g dried tulsi leaves
extract (Aq.) in distilled water, agitated for 15 minutes at 90 °C.
The pH was adjusted to 5.6 with 50 % (w/v) citric acid solution.
Glycerol was added as a plasticizer (2 mL/L solution).

The beeswax herbal edible coating was prepared by the beeswax
(6 g), soy lecithin (10 g) added as an emulsifying agent and
aqueous tulsi leaves extract (1.5 g). Beeswax was melted at
55-60 °C and mixed with aqueous tulsi leaves extract and 10%
soy lecithin solution for 15-20 min with continuous stirring and
cooled at ambient temperature.

Treatments details are as follows: T,: Uncoated pear at ambient
temperature (31+2 °C). T,: Cornstarch (CS) herbal edible
coated pear at ambient temperature (3142 °C). T,: Beeswax
(BW) herbal edible coated pear at ambient temperature (31+2
°C). T,: Uncoated pear (control) at low temperature (4 °C). T,:
Cornstarch herbal edible coated pear at low temperature (4 °C).
T,: Beeswax herbal edible coated pear at low temperature (4 °C).
Each treatment consisted of ten fruits.

Application of herbal edible coating: The herbal edible coating
was applied on pears by spraying method and then the residual
coating solution was allowed to drip off for a minute. When the
pears got dried completely after coating, they were stored at
ambient temperature (3142 °C) and low temperature (4 °C) for
physiochemical analysis at different inervals.

Physical appearance changes: Appearance changes were
photographically recorded with a digital camera (Nikon with
16.0 megapixels with 6x zoom). All photographs were taken at
the same angle and distance.

Weight loss: Pears weight loss was determined by weighing
the uncoated and coated materials every 10" day throughout the
storage period. Results were expressed as the percentage weight
loss (AOAC, 2000). Analyses were conducted in triplicate.
: wi- Wy
Weight loss (%) = T x 100
i

Where, Wi is Initial weight of the sample and ¥/ is Final weight
of the sample.

Firmness: Fruit firmness was measured by using fruit
penetrometer (WAGNER, FT-5/14) with a probe tip (1 cm
diameter). Firmness was measured in “kgf” (AOAC, 2000) on
each sampling date.

Total soluble solids (TSS): Total soluble solid (TSS) was
determined by the method explained in AOAC (2000). The TSS
was analyzed by using of Hand Refractometer (ERMA, Japan) in
°Brix. Freshly prepared pear juice was used for analysis.

pH: Pear juice was freshly prepared. The pear juice was
homogenized and then filtered for pH analysis. pH was
determined by using digital pH meter (Ranganna, 2003).

Titratable acidity (TA): TA was determined by titration of 5 mL
pear juice diluted with 25 mL distilled water to pH 8.2 with 0.1 N
NaOH. Phenolphthalein used as an indicator and result expressed
as percentage of malic acid.

NaOH used (mL) x miliequivalent factor
TA (%) x 100
Sample (mL)

Sensory evaluation: The sensory evaluation was performed by
using 9 point Hedonic scale, by semi-trained panel members
having 10 or 12 panel members. The panel members were
provided a 9 point hedonic scale questionnaire to test appearance/
color, taste, texture, flavor, after taste and overall acceptability
of coated pear and control. They were scored on a scale of 1-9
(1=dislike extremely, 2=dislike very much, 3=dislike moderately,
4=dislike slightly, 5= neither like nor dislike, 6= like slightly,
7= like moderately, 8= like very much and 9= like extremely).

Statistical Analysis: The ANOVA test (P<0.05) was performed
for the statistical analyses of the data using SPSS software
version 16.0.

Results and discussion

Physical appearance changes: The changes in physical
appearance of fruit as influenced by storage time and herbal
edible coating treatment are shown in Figs. 1 and 2. Generally,
cornstarch and beeswax based herbal edible coating resulted in
better appearance as compared to uncoated pear stored at both
temperature i.e. 31£2 °C and 4 °C. There was a dull or yellowish
appearance in uncoated pear on 15" day at ambient temperature
(31£2 °C) but in another study was observed that the peel color
of uncoated pear remained dark green in 6 days of storage at
ambient temperature while the coated pear was found yellowish
on 12" day (Mohamed and Shaaban, 2014). On the other hand
the uncoated pear stored at low temperature (4 °C) could retain
acceptable appearance until 45" day but surface of uncoated pear
was dull and shrinked as compared to herbal edible coated pear.
Hence the herbal edible coating influenced and maintained the
appearance and color of pears at low temperature (4 °C) and at
ambient temperature (31£2 °C) also.

All fruits exhibited changes in their physical appearance, but the
fruits coated with cornstarch and beeswax herbal edible coating
(T, and T,) suffered minor changes compared to uncoated fruits
(T,) at ambient temperature (31+2 °C). In case of low temperature
stored herbal edible coated fruits (T and T,) showed minimum
changes as compared to uncoated fruits at low temperature (4 °C).

The use of edible coatings considerably reduces apparent changes
in fruits like apples (Ochoa et al., 2011), pears (Zhou et al., 2011;
Zhou et al., 2008), papaya and strawberries (Telles-Pichardo et
al.,2013). These changes can be due to the modified atmosphere
created in fruit, with high levels of CO, and low levels of O,,
slowing the maturation processes (Gonzales-Aguilar et al., 2005).

Weight loss (%): There was a significant difference (P<0.05) in
the weight loss of herbal edible coated and uncoated fruits during
storage period at both temperature i.e. 312 °C and 4 °C. The
weight loss increased in all the coated and uncoated fruits with the
progress of storage time. On 15" day, minimum weight loss was
found in coated samples with cornstarch and beeswax T,, T, T,
and T, respectively (2.48, 1.47,2.01 and 1.38%) while maximum
weight loss was observed in uncoated fruits i.e. T, and T, (2.69%
and 2.89%) at ambient temperature and low temperature (3142
°C and 4 °C) as shown in Fig. 3. This study evaluated the coating
concentration on the weight loss of pears and found that the pears
treated with beeswax and cornstarch herbal edible coating showed
the lowest losses in T, (12.81%), followed by T, (13.36%) and
the uncoated fruits T (21.02%) on 45™ day of storage at ambient
temperature (3142 °C).
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Ambient Temperature (31+2 C)

Days
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Fig 1. Physical appearance of coated and uncoated pears at ambient temperature (31£2 °C) during storage.
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Fig 2. Physical appearance of coated and uncoated pears at low temperature (4 °C) during storage period.
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On the other hand, similar trend of weight loss was found in
coated fruits T, (13.05%), T, (15.85%) and T, (23.18%) on
70" day of storage at low temperature (4 °C). The weight loss
of coated and uncoated fruits were statistically significant
(P<0.05) during storage time. The weight loss percentage
increased in coated and uncoated (control) pears as the storage
time progressed. The weight loss in fresh fruits and vegetables is
mainly caused by respiration and transpiration process (Zhu et al.,
2008). The wilting and shrivelling of fresh produce due to water
loss decreases the commodity price in the market thus act as a
limiting factor of marketability. Edible coatings decreases the rate
of respiration and transpiration of fresh produce by formation of a
semi-permeable membrane and this membrane act as a protective
barrier against gases O,, CO, and Ethylene (Dong et al., 2004).

The minimum weight loss in coated pear with the cornstarch and
beeswax based herbal edible coating at low (4 °C) and ambient
temperature (31+2 °C) might be due the fact that the coatings
serves as a good barrier against diffusion of moisture, O,, CO, and
solute movements, thereby reducing water loss and respiration
rate (Sapper and Chiralt, 2018; Mahajan ef al., 2018).

Firmness (kgf): The firmness of the uncoated (control) and
coated pear was significantly not different (P>0.05) during storage
at both temperatures i.e., ambient and low temperature. Firmness
decreased gradually with storage time at both temperatures. The
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firmness of uncoated pears reached 5.53 kgf (T,) and 5.59 kgf
(T,) on 45th and 70th day at 31+2 °C and 4 °C. The coated fruits
maintained initial firmness values. These results are similar to
other researchers on “Huanghua” (Zhou et al., 2008; Zhou et
al., 2011), “d’Anjou” (Xiao et al., 2011) pears, and other fruits
and vegetables such as papaya (Telles-Pichardo et al., 2013) and
cucumber (Raghav and Saini, 2018).

Pears with herbal edible coating had higher value of firmness
[7.33 kegf (T,), 6.57 kef (T,), 7.50 kgf (T,) and 7.73 kgf (T,)]
during storage period on 45" day at ambient temperature (31+2
°C) and 70" day of storage period at low temperature (4 °C) as
compared to uncoated fruits at same temperature and storage
period as shown in Fig. 3. Thus firmness decreased gradually
during storage period at the same temperature. The results
indicated that the cornstarch and beeswax based herbal edible
coating significantly retained the firmness of pear and acted as
a barrier against water loss and nutrient. The cornstarch and
beeswax based herbal edible coating maintained the maximum
firmness of coated fruits until 45" and 70" day of storage at the
ambient and low temperature (4 °C and 31£2 °C).

The previous research can explain of this phenomenon i.e., as
a consequence of disassembly of primary cell wall and middle
lamella structures of fruits flesh could contribute to changes in
fruit texture during storage (Yang et al., 2007). In climacteric
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Fig. 3. Effect of herbal edible coating on Weight Loss (%) — (a) at ambient temperature (31£2 °C) and (b) at low temperature (4 °C); Firmness
(kgf) — (c) at ambient temperature (3142 °C) and (d) at low temperature (4 °C). Where, T, = Uncoated; T, = Coated with cornstarch herbal edible
coating and T, = Coated with beeswax herbal edible coating at ambient temperature (AT) In low temperature (LT): T, = Uncoated; T, = Coated
with cornstarch herbal edible coating and T, = Coated with beeswax herbal edible coating. Values are mean + standard deviation. Means followed

by the same letter are not significantly different at P < 0.05

Journal of Applied Horticulture (www.horticultureresearch.net)



Shelf life enhancement of pears using Ocimum sanctum herbal edible coatings 227

fruits (pears), firmness during ripening generally attributed to
degradation of the cell wall and loss of turgor pressure in the
cells by water loss (Lin ef al., 2003). According to firmness data,
mainly T, and T, at ambient temperature (31+2 °C) indicated
that coating treatments maintain firmness. Similarly, coated pear
fruits in T, and T, had less changes in firmness values at low
temperature (4 °C) during storage. The process may be due to
the inhibition of water loss and less activity of pectin-degrading
enzymes closely related to fruit softening. This reduces the rate
of metabolic processes during senescence (Zhou et al., 2007).
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The herbal edible coating could be responsible for reduction
in respiration rate and delaying the softening which resulted in
retention of firmness during storage period.

pH: The herbal edible coated and uncoated pear juice was
analyzed for their pH value regularly during storage period. The
results revealed that the pears stored at ambient temperature
demonstrated gradual increase in pH with the increase in storage
time for herbal edible coated and control pears. There were no
significant differences found between coated and uncoated fruits,
although the corn starch, beeswax and tulsi extract based herbal
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Fig. 4. Effect of herbal edible coating on pH — (a) at ambient temperature (31£2 °C) and (b) at low temperature (4 °C); TSS (°Brix) — (c) at ambient
temperature (31+2 °C) and (d) at low temperature (4 °C); TA (%) — () at ambient temperature (3142 °C) and (f) at low temperature (4 °C) of pears
during storage. Where, T, = Uncoated; T, = Coated with cornstarch herbal edible coating and T, = Coated with beeswax herbal edible coating at
ambient temperature (AT) In low temperature (LT): T, = Uncoated; T, = Coated with cornstarch herbal edible coating and T, = Coated with beeswax
herbal edible coating. Values are mean + standard deviation. Means followed by the same letter are not significantly different at P < 0.05.
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edible coating indicated higher pH at the end of 45" and 70" day
of storage at ambient (31+2 °C) and low-temperature (4 °C).

Uncoated fruits showed an increase in pH greater than that of
the coated samples, which indicates that the use of herbal edible
coatings slows down changes in the pH of the pears. Comparing
the herbal edible coatings used, beeswax indicated smaller
changes in the pH. Hernandez-Munoz et al. (2008) observed that
the organic acids provide most of the hydrogen ions contributing
to lower pH in unripe fruits. An effective edible coating would
retain lower pH in the fruit.

Nandane et al. (2017) reported that the pH seems to be influenced
by the concentration of SPI (Soy Protein Isolate) and that of
HPMC (Hydroxypropyl methylcellulose). According to his study
the with the increased edible coating concentration the pH is
lowered in pears. Moraes et al. (2012) found that the pH of control
pears samples significantly increased (P<0.05) as compared
to coated samples with alginate and carrageenan 0.5% during
storage. Oluwaseun et al. (2013) found similar results in chitosan-
Aloe vera coated cucumbers and cornstarch and carboxy-methyl
cellulose coated cucumbers, respectively. Saha et al. (2016)
also reported the similar result with guar based edible coating in
cucumber decreased the pH as compared to uncoated cucumber.

The pH decreased due to the edible coating forming a semi-
permeable membrane on the surface of fruits and vegetables
which modified the internal atmosphere i.e., the endogenous CO,
and O, concentration, thus retarding the ripening process. The
reduction of pH can be attributed to the utilization of accumulated
citric acid in the pear endocarp. General decrease has been
observed in coated fruits as compared to uncoated fruits (control)
where herbal edible coated in combination of corn starch, beeswax
and mint extract.

Total soluble solids (°Brix): The TSS for herbal edible coated
fruits were 15.0 % (T,), 16 % (T,), 14.8 % (T,) and 14.0 % (T)
while the value for uncoated (control fruits) was 17.7 % (T,)
and 15.5 % (T,). Fig. 4 indicated the TSS increased gradually
throughout the storage time. However no significant differences
(P> 0.05) were detected between all treatments. TSS increased
with storage period at both temperatures. The same result was
found in other research studies on pears where TSS increased
during storage period (Nath ez al., 2012). In another study coatings
and films significantly affected TSS (Mohamed and Shaaban,
2014). The TSS of coated and uncoated fruits stored under the
ambient temperature increased at the end of the storage period.
The increment of total soluble solids at the time of storage period

Table 1. Sensory evaluation of coated and uncoated pears after storage at 31+2 °C and 4 °C

Quality Attributes Treatments Storage time (day)
It 15" 30™ 45t 60t 75h

Appearance/ Color T, 8.1+0.54b 6.4+1.16a 5.1+0.92a - - -

T, 8.4+0.43a 7.5+0.76a 6.8+074ab 6.4+0.89b - -

T, 8.6+0.38ab 7.7+0.75a 7.6+0.76a 5.4+0.89b - -

T, 8.2+0.71ab 8.4+0.48a 3.9+1.54a 6.5+0.80b 5.3+0.88b -

T, 8.4+041a 8.8+0.32a 8.2+0.56ab 8.5+0.45b 7.240.57a 6.9+0.68a

T, 8.8+0.31a 8.7+0.47b 8.4+0.48a 7.6+0.76a 6.7+0.88a 6.5+0.8a
Texture T, 8.6+0.44a 8.3+0.36ab 6.5+0.80a - - -

T, 8.5+0.62a 8.4+0.48a 7.2+0.93a 4.6+087a -

T, 8.7+£0.47b 8.6+0.44a 8.2+0.71b 5.2+1.31b - -

T, 8.7+0.34a 7.9+0.64a 6.2+0.88a 5.7+0.64a - -

T, 8.7+£0.47b 8.9+0.21a 8.3+0.47a 8.4+041a 7.1£0.79b 6.5+0.80a

T, 8.9+0.29a 8.5+0.62a 8.5+0.62a 8.2+0.66b 7.2+0.73a 6.7+0.88a
Taste T, 8.5+0.62a 8.5+0.45a 3.9+1.54a - - -

T, 8.7+0.47b 8.2+0.72a 7.3+0.88a 6.9+0.68a - -

T, 8.1+0.54ab 8.4+0.48a 7.7+0.74a 7.2+0.73a - -

T, 8.4+0.42b 7.3+0.65a 5.8+1.35a 4.6+087a - -

T, 8.7+0.34a 8.8+£0.31a 8.1+£0.62a 8.2+0.64a 7.3£0.72a 6.2+1.16a

T, 8.6+0.43ab 8.4+0.42b 8.1+£0.49b 7.5+0.54a 6.5+0.80a 7.3+0.88a
After taste T, 8.4+0.48a 8.7+0.34a 4.6+087a - - -

T, 8.7+£0.47b 8.4+0.42b 7.3+0.88a 6.2+1.07a - -

T, 8.8+0.31a 8.6+0.43ab 8.4+0.46b 7.0+£0.58ab - -

T, 8.5+0.62a 7.9+0.53a 6.2+1.16a 3.9+1.54a - -

T, 8.5+0.62a 8.1+0.49b 8.1+0.54ab 6.3+£065a 5.5+0.80ab 3.9+1.54a

T, 8.9+0.29a 8.4+0.48a 7.9+0.64a 7.7£0.75a 6.2+0.88a 4.6+£087a
Overall acceptability T, 8.8+0.14a 8.6+0.40a 8.5+0.48b - - -

T, 8.4+0.15b 8.2+0.30b 7.0+0.65a 5.8+1.29ab - -

T, 8.5£0.21b 8.4+0.51a 7.7+0.75ab 7.1+£0.53b - -

T, 8.3+£0.23b 7.5+0.75b 6.0+0.60b 6.0£0.61a - -

T, 8.6+0.38ab 7.6+0.62a 8.1+£0.59a 6.3+0.91a 6.5+0.80a 3.2+1.63b

T, 8.9+0.21a 8.5+0.62a 8.3+£0.25b 7.02+0.24a 6.2+0.61ab 5.5+0.66b

o

Values with the same alphabet along the same row are not significantly different (P>0.05); uncoated (T, & T,), coated (T, T,, T, & T,) pear; coated

with herbal edible coating.
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is natural as sugar the basic constituent of the TSS is used in
respiration process for metabolic activities of the fresh fruits and
vegetables (Ozden and Bayindirli, 2002). Mohamed et al. (2013)
reported a non significant difference in total soluble solids percent
loses due to coating with guar or xanthan as compared to control.
During storage the increment in TSS might be associated with the
transformation of pectic substances and starch hydrolysis and also
with dehydration of fruits (Goncalves et al., 2000; Park, 2002).

The less decline in coated fruits may most likely have occurred
as result of slowing down of metabolic activity and respiration
process in the pear fruits coated with the composite coating. With
an increase in storage period, the starch converts into sugar in the
tissues which increases the TSS (Bourtoom, 2008; Moalemiyan
and Ramaswamy, 2012). Herbal edible coating delays this process
as coating slows down the metabolism by reducing internal
respiration rate and thus, avoiding drastic reductions in the levels
of soluble solids of coated pear as compared to uncoated (control)
which implies changes in TSS in coated fruits were slower than
uncoated pear.

Titratable acidity: The values of titratable acidity of herbal
edible coated and uncoated fruits were reduced with storage
period. During the storage, the lowest value of titratable acidity
was 0.25% (T)) and 0.24% (T,) observed in the uncoated fruits,
and values of coated fruits were 0.27% (T,), 0.30% (T,), 0.23%
(T,) and 0.23% (T,). The highest titratable acidity reported in
coated fruits i.e. 0.45% (T,), 0.50% (T,), 0.43 % (T,) and 0.47%
(T,) as the highest values found in T, (0.60 %) and T, (0.56%)
at the end of storage. The titratable acidity was found highest in
coated fruit on 45" and 70" day with coating treatments at ambient
temperature (31£2 °C). Omoba and Onyekwere (2016) reported
same results of titratable acidity (%) in chitosan and lemongrass
extract coated cucumbers. No significant difference was found
in coated and uncoated fruits at both temperatures.

The maximum percentage of titratable acidity in pears was
associated with the delayed ripening in cornstarch and beeswax
herbal edible coated fruits due to a semi-permeable layer around
fruits which decreased the metabolic rate. The decline in titratable
acidity is an important process during ripening, as it renders the
fruits less sour and acidic.

Since, the organic acids, such as citric acid, malic acid, are basic
substrates for respiration, a decrement in acidity is expected in
ripening fruits. Hong ef al. (2012) has reported that the faster
process of decline in acidity, faster the senescence. Cornstarch
and beeswax based herbal edible coating applied on pears might
have decreased the rate of respiration and caused utilization of
organic acids at slower rate resulting in slower decline in acidity.

Sensory Evaluation: The sensory evaluation of coated and
uncoated at the end of storage period is summarized in Table
1. In case of the sensory evaluation, it can be seen that the corn
starch and beeswax based herbal edible coating significantly
(P<0.05) improved the shelf life of the pears, maintaining the
visual quality (appearance and color with scores 8.8) during
the storage time (45th day) as compared to uncoated fruits. No
significant difference (P>0.05) was found in texture, appearance,
taste, texture, color, and flavor at the end of experiment at ambient
temperature (31+2 °C). In pear, the main signs of aging and
deterioration in quality are yellowing and shriveling as a result
of water loss, but these were not observed in the corn starch and

beeswax based herbal edible coated fruits as well as the control
uncoated fruits on day 45" and 70" of storage at ambient and low
temperature. No significant difference was observed in the overall
acceptability of both treated and untreated fruits.

This study revealed that the cornstarch and beeswax herbal edible
coating extended the shelf life of pears at ambient temperature
(31£2 °C) and low temperature (4 °C). Herbal edible coated fruits
were better for all quality parameters as compared to uncoated
fruits at 45% and 70" day of storage at same temperature. The
herbal edible coating was most effective in reducing weight
loss, firmness, pH, TSS and titratable acidity and maintained the
visual appearance. This coating had no significant effect on pH
and similarly, no significant difference (P>0.05) was reported
between the quality attributes considered in coated and uncoated
fruits. The herbal edible coating is an effective and healthy option
for shelf life enhancement of fresh pears.
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