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ABSTRACT

An experiment was conducted to standardized dehydration techniques for clusterbean (Cyamopsis tetragonoloba L.) pods at
ICAR-CIAH, Bikaner, during 2020-21. The pods were blanched for different durations (3, 4, 5, 6 and 7 minutes) in boiling
water to standardize blanching process. Five minutes blanching in boiling water followed by immediate dipping in cold water

was found optimum for getting quality dehydrated product. Blanching treatment significantly enhanced the drying (5.67) and

rehydration rate (4.65) and augmented rehydration capacity of dried pods. The dehydration recovery was 21.24% of fresh pods.

The dried samples stored with HDPE pouches had low moisture content and high rehydration capacity than the samples stored

with LDPE pouches. Thus, it is recommended that blanching is an essential process for quality pods. The HDPE pouches were

found suitable packaging material for storage stability of dried pods.
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Clusterbean (Cyamopsis tetragonoloba L.) is a rich
source of soluble fiber content and minerals. Edible
portion is a rich source od nutrition (Krishnakumar
et al., 2016). The tender green pods which are used
extensively for vegetable culinary both as green
and dried pods (Samadia, 2012). Dried vegetables
have great potential to use throughout the year
(Samadia, 2016). Arid and semi arid region of India
blessed with abundant and inexhaustible alternative
energy source (Singh et al., 2019). However, quality
of dehydrated vegetable like colour, texture and
rehydration capacity are very much essential for
commercialization of products. Blanching, chemical
dipping and osmotic procedure are applied to fruits
and vegetables. So far blanching treatment and
dehydration procedure have not been standardized
for clusterbean. Therefore, study was undertaken to
standardize dehydration procedure, packaging and
storage of dried clusterbean pods.

MATERIALS AND METHODS

Fresh green pods (10-12 days after setting)
of clusterbean ‘Thar Bhadavi’ were harvested in
morning hours from Vegetable Experimental Farm
of ICAR-Central Institute for Arid Horticulture,
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Bikaner. Immediately after harvesting pods were
brought to post-harvest laboratory, sorting, grading
and washing were carried out and uniform-sized
pods were utilized. Two experiments consisting of
standardization of blanching treatment and storage
and packaging of dried beans were done.

A known quantity (350 g) of green pods was
taken in a muslin cloth and dipped in boiling (95
°C) water for 3, 4, 5, 6 and 7 minutes for blanching
treatment. Thereafter pods were dipped immediately
in cold water (26 °C) for 5 minutes to prevent
overcooking. Then pods were removed from the cold
water and kept for drying in perforated SS trays at
room temperature. One lot of pods was dried without
blanching and treated as the control.

The drying ratio was calculated by the following
formula:

Weight of fresh material

Drying ratio = before drying

Weight of dried material

Twelve beakers (six each for blanched and
unbalanced samples) of each 500 ml capacity were
taken and 300 ml of boiling water and 20 g of dried
sample were poured into each beaker and kept for
60 minutes for rehydration. Weight of rehydrated
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samples was measured at 10 minutes interval for 60
minutes period. Surface moisture from rehydrated
samples was removed properly by applying tissue
paper before measuring weight. The rehydration
ratio was calculated by following formula:

Weight of rehydrated materia

Rehydration ratio =
Weight of dried material

Drying kinetics was determined by measuring
sample weight by digital balance at regular interval
and plotting graph of weight loss against time. Same
way rehydration kinetics was determined by plotting
curve of weight gain against time period during
rehydration process (Ismail et al., 2016).

Dried samples were packed in different packaging
materials: LDPE (low density polyethylene) and
HDPE (high density polyethylene) pouches. Packed
samples were stored at ambient temperature up to
4 months for storage. The physicochemical analysis
of stored products was carried out at an interval of
30 days during storage. Moisture content of pods
during storage was determined using a hot air oven
for uncrushed materials.

The Data were collected in triplicate, the mean
values with standard deviations were reported.
Significant mean difference at 95% confidence
level (a =0.05) was identified through use of WASP
2.0 software developed by ICAR-Central Coastal
Agricultural Research Institute, Goa.

RESULTS AND DISCUSSION

There was significant difference in drying ratio
in blanched and unblanched samples. Maximum
drying ratio was observed in samples blanched for
7 minutes duration while minimum drying ratio was
noticed in the control (unblanched) (Fig. 1). However,
difference in drying ratio was non-significant among
all blanched samples. High-drying ratio in blanched
samples may be due to softening of tissues due
to heat treatment which facilitate easy removal of
moisture from the product. Similar observations
were also reported by Shete et al. (2015) in green peas;
Rajeshwari et al. (2013) and Manzooret al. (2019).

Blanching process showed significant effect on
rehydration ratio of dried pods. Significant difference
was observed in rehydration ratio of blanched and
unblanched samples. Maximum rehydration ratio
(4.65) was calculated in samples blanched for 5
minutes duration, followed by 4 minutes duration
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(4.15) and minimum value of rehydration ratio
(3.15) was noticed in unblanched samples (Fig. 1).
Blanching duration also showed significant effect
on rehydration ratio. Samples blanched for 3 and
4 minutes period had significantly lower value of
rehydration ratio compared to samples blanched for 5,
6 and 7 minutes. However, non-significant difference
was observed among samples blanched for 5, 6 and
7 minutes. Higher RR in blanched samples may be
attributed to cellular and structural disruption caused
during blanching which might have contributed to
the increase in RR of pods. Similar results were also
observed by Al-Amin et al. (2015). Blanching of green
pods for five minutes was found ideal for retaining
colour, texture and sufficient reconstitution capacity
in dried product.

ODrying ratio @ Rehydration ratio

0 min 3 min 4 min 5 min 6 min 7 min

Blanching Time

Fig. 1: Effect of blanching time on drying and rehydration
ratio of clusterbean pods

The initial weight of cluster bean pods used in
drying experiment was 350 g for both blanched
and unblanched. The weight of blanched samples
rapidly reduced with passing of time as compared
to unblanched samples. Initial 20 hr of drying, 65%
weight loss was observed in blanched samples, while
in unblanched pods 28% loss in weight was noticed.
Drying was achieved in 44 hr period in blanched
samples, while unblanched pods took 180 hr for
drying toacceptable moisturelevel. This phenomenon
can be explained that in addition to the enzyme
inactivation blanching resulted in tissue softening,
subsequently resulting in faster moisture removal by
enhancing moisture transfer from inside the samples
to surface. Thus, higher heat absorption by blanched
samples resulted in higher product temperature and
relatively faster rate and consequently shorter drying
time. Our findings are corroborated with these of
Manzoor et al. (2019).
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The amount and rate of water absorbed
determine the sensorial properties and the
preparation time required by the consumer (Ulloa
et al., 2013). Rapid water uptake was observed both
in blanched and unblanched samples during initial
10 minutes of rehydration. However, in blanched
samples rehydration rate was significantly high
as compared to unblanched pods (Fig. 2a and b).
In later stages rehydration rate was declined and
followed flat pattern in both the samples. The total
weight gain at the end of rehydration process was
significantly high in blanched pods (4.6 times) as
compared to unblanched (3.4 times). The rapid
rehydration rate in initial period was because of
high water activity gradient between the sample
and surrounding media (water) and as time passes,
this difference reduced with consequent lower rate
of rehydration. The decline in rehydration rates at
later stages is related to the lower water absorption
presumably because of the filling of water in free
capillaries and intercellular spaces present in tissues
of dehydrated pods. Similar rehydration patterns for
a variety of legumes have been reported previously
(Ulloa et al., 2013).

As the days of storage progressed, moisture
content of all dried pods samples packed in LDPE
and HDPE increased significantly (p<0.05) (Fig 3a and
b). This increase in moisture content might be due
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to hygroscopic nature of dried pods that absorb the
atmospheric moisture during storage. Seevaratnam
et al. (2012) also reported similar behaviour during
storage of green leafy vegetables and Krishnakumar
etal. (2016) during storage of dried cluster beans. With
regard to packaging materials, a significant difference
was found between HDPE and LDPE, rate of increase
in moisture was significantly low in samples packed
in HDPE as compared to LDPE during storage. At
the end of storage period moisture (%) was high in
dried pods stored in LDPE (16.5%) and significantly
less in HDPE stored pods (16.1%) This effect might be
attributed to less permeability of HDPE film to water
vapor compared to LDPE. Singh et al. (2018) were also
reported similar results during storage of dry dates at
room temperature.

The RR showed significantly (p<0.05) decreasing
trend with increase in storage period. Initial 30 days
of storage had non-significant difference in RR of
dried pods stored in LDPE and HDPE pouches.
However, during later period significant reduction in
RR was observed in pods stored in LDPE pouches. At
the end of storage period, RR of HDPE storage pods
was 4.08, while in LDPE it was 3.80. The HDPE film
showed higher values of RR than LDPE which might
be due to less absorption of moisture in HDPE during
storage (Pavani and Aduri, 2018) and (Manzoor et al.
2019).
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Figs (2a and 2b). Drying kinetics and rehydration kinetics of blanched and unblanched pods
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Figs 3a and b. Changes in moisture (%) and rehydration ratio during storage of dried pods

CONCLUSION

Thus, it is concluded that five minutes blanching in
boiling water is optimum for getting quality dried pods.
The HDPE pouches were found superior over LDPE
pouches for 120 days storage at room temperature.
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