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In this work, a lower salt organic phyto‐based goatskin preservation method is described. The Calotropis gigan-
tea plant leaf paste mixing with sodium chloride is applied on the raw goatskin and monitored for 30 days. The
outcomes from this investigation reveal that 10% Calotropis gigantea plant leaf paste with 10% sodium chloride
could be employed to preserve goatskin. The significance of this lower salt phyto‐based proposed method was
assessed examining the organoleptic and physicomechanical properties of the final produced leather. The pro-
cessed crust leather fulfilled the desired quality for the shoe upper leather. The SEM images revealed that this
lower salt phyto‐based preservation method could preserve the goatskin without any deterioration of the final
leather quality. Moreover, the proposed method reduced the chloride content, total dissolved solids (TDS), bio-
chemical oxygen demand (BOD), and chemical oxygen demand (COD) of the soaking wastewater by 52.04%,
46.5%, 35.3%, and 35.0%, respectively. Hence, the employment of lower salt phyto‐based preservation could
lessen the pollution load in leather manufacturing.
Introduction

The global demand for leather and leather products has more or
less been increasing steadily with the increasing population. Flayed
hide/skin from animals is the main raw material for the leather indus-
try. Hide/skin contains around 60–70% of water with 25–30% of pro-
tein, which makes them susceptible to bacterial attack within 5–6 h
just after the flaying process (Rao and Henrickson, 1983; Kanagaraj
et al., 2005a; Edward et al., 2008). Autolysis is a spontaneous process
started by the actions of existing microorganisms following the death
of the animal (Covington, 2011). Breakdown of protein materials leads
to the decomposition of the hide/skin substance (Orlita, 2004) causing
serious hair slip, discolouration, grain peeling and voids formed in raw
hide/skin within 15–24 h and the quality of raw hide/skin gets
impaired (Emel and Meral, 2011). The quality of leather produced
by tanners is largely dependent on the quality of the collected raw
hide/skin. Hence, hide/skin preservation should be performed
instantly just after the flaying process. Inadequate preservation of
hide/skin with adverse environmental conditions reduces the quality
of the final leather. Thus, it is crucial to find practical and effective
ways to reduce economic losses occurred from raw hide/skin decom-
position. Preservation can be performed either by destructing bacteria
or by preventing bacterial action (Covington, 2011). The most fol-
lowed method of preservation is the wet salting of raw hide/skin,
which is performed by sprinkling about 40 to 50% of common salt
(sodium chloride, NaCl) (Hausam, 1951; Bailey, 2003). This salt can
easily penetrate through the tissues providing both dehydrating ability
and bacteriostatic effects (Bailey, 2003; Sivabalan and Jayanthi,
2009). The NaCl can reduce around 40 to 50% of moisture content
and create an unfavourable condition for bacterial action
(Covington, 2011). It is widely used due to some practical advantages
e.g., low cost, availability, and easy handling (Wu et al., 2017). How-
ever, removal of NaCl from raw hide/skin during soaking operation
reduces more than 40% of total dissolved solids (TDS) with 55% of
chlorides (Cl‐) which is responsible for polluting water and soil
(Kanagaraj and Babu, 2002; Covington, 2011; Peng et al., 2014).
Worldwide, during the processing of 6.5 × 106 tons of wet salted
hide/skin, around 2.6 × 106 tons of NaCl is ejected from the soaking
operation (Kanagaraj et al., 2006). This highly saline water causes
both reductions in soil fertility and deleterious effects on crop produc-
tion (Erdei and Kuiper, 1979). As a result, the development of lower
salt or salt‐free methods is essential to reduce environmental pollution.

Alternative methods for preserving raw hide/skin have already
been proposed by many researchers considering the negative effect
of salt curing. Various NaCl free methods e.g., potassium chloride,
KCl (Bailey and Gosselin, 1996), sodium sulfate, Na2SO4 (Vankar
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and Dwivedi, 2009), soda ash (Rao and Henrickson, 1983); NaCl less
methods e.g., NaCl + ethylene diamine tetra‐acetic acid, EDTA
(Russell et al., 1997), NaCl + silica gel (Kanagaraj et al., 2001),
NaCl + sodium meta‐bisulphite (Kanagaraj et al., 2005b),
NaCl + boric acid (Kanagaraj et al., 2005a) have already been
employed. However, practical employment of these methods is not fea-
sible for being expensive and other difficulties. Again, NaCl + plant‐
based organic preservatives e.g., Azardirachta indica (Preethi et al.,
2006), Moringa oleifera (Hashem et al., 2018); and Ficus hispida
(Hashem et al., 2021), essential oils‐based preservatives e.g., Aphana-
mixis polystachya seed oil (Nur‐A‐Tomal et al., 2021); biocidal methods
e.g., aureomycin, and terramycin (Berwick et al., 1990), benzalkonium
chloride (Cordon et al., 1964), biocide ice, and biocide solution
(Covington, 2011) have also been investigated. Moreover, different
physical methods e.g., electron beam radiation (Bailey, 1997), con-
trolled drying (Waters et al., 1997), chilling (Babu et al., 2012) were
inadequate to achieve popularity for being expensive. Phyto‐based
organic preserving agents are available and cost‐effective to reduce
the pollution load that occurred from soaking operations. However,
the employment of pure natural phyto‐based organic preserving agents
cannot retain the final quality of the leather (Venkatachalam et al.,
1977). Reducing moisture content from hides/skins during preserva-
tion also creates difficulties at the time of rehydrating (Nur‐A‐Tomal
et al., 2021). This problem can be solved applying a small percentage
of NaCl salt with plant‐based organic preserving agents. The Calotropis
gigantea (crown flower) is widely available in the remote area of Ban-
gladesh with the common name “Akanda”. Due to containing different
biological active chemical groups e.g., steroids, terpenoids, flavonoids,
etc., this plant leaf has an excellent antimicrobial effect (Adak and
Gupta, 2006). As most raw hide/skin is collected from remote areas,
this Calotropis gigantea leaf paste with lower salt can be an approach
for preservation as well as to reduce economic losses occurring from
raw hide/skin decomposition.

In this present investigation, Calotropis gigantea leaf paste with or
without sodium chloride (NaCl) was applied in the goatskin preserva-
tion for a month to monitor the antimicrobial effect. The effectiveness
of this method was examined by observing the distinct parameters e.g.,
moisture content, hair slip, microbial count, Total Kjeldahl Nitrogen
(TKN), and hydrothermal stability and compared with the conven-
tional wet salting preservation method.
Table 1
Materials and methods

Materials

To investigate the consequence of Calotropis gigantea leaf paste for
hide/skin preservation, freshly flayed goatskin of weight 1.2 kg was
collected from a butcher house located in Fubarigate, Khulna, Bangla-
desh. Fresh Calotropis gigantea leaves were collected from nearby
Khulna City bypass road, Khulna, Bangladesh. After cleaning, Calotro-
pis gigantea leaf paste was prepared by using a fusion blade blender for
experimentation. A small amount of water was used for making a paste
from the leaf of Calotropis gigantea. For experimentation, commercial
tanning and post tanning reagents as well as chemicals were collected
from a local tannery named Superex Leather Ltd., Khulna, Bangladesh.
To determine different environmental parameters, analytical grade
reagents were procured from the City Scientific Store, Khulna,
Bangladesh.
Leaf paste optimized in preservation
method.

No. % of preserving agent

Sample a 10% leaf paste
Sample b 5% NaCl + 10% leaf paste
Sample c 10% NaCl + 10% leaf paste
Sample d 15% NaCl + 10% leaf paste
Methods

Preservation experiment
To consider the consequence of the minimum amount of NaCl,

experimentation was performed with four samples. Freshly flayed
goatskin was collected from a local butcher house was cut into four
2

pieces and marked as sample a, sample b, sample c and sample d.
The area of the four samples a, b, c, and d was 86, 96, 94, and
92 cm2, respectively. Then cut four pieces of the goatskin were treated
with only 10% leaf paste (sample a), 10% leaf paste + 5% NaCl (sam-
ple b), 10% leaf paste + 10% NaCl (sample c), and 10% leaf
paste + 15% NaCl (sample d), where the percentage was according
to the raw goatskin weight (Table 1). Preserving agents were
employed on the flesh side of the goatskin and stored at ambient tem-
perature (26 ± 2 °C) for further monitoring as shown in Fig. 1. The
parameters‐ smell, hair slip, and percentage of moisture content were
monitored periodically at fresh, 1st, 4th, 7th, 14th, and 22nd day of
preservation. During monitoring, small pieces were taken from each
sample to investigate different parameters.

Finally, an investigation was performed to compare the Calotropis
gigantea phyto‐based organic preservation method and the traditional
wet salting method. Based on the preliminary experimental results,
the percentage of NaCl and leaf paste was determined. In this case,
freshly flayed one piece of goatskin was collected from a local butcher
house and then divided into two halves along the backbone. One piece
(half) was considered as a ‘Control sample’ (50% NaCl) and another
one (half) as a ‘Trial sample’ (10% leaf paste + 10% NaCl) as depicted
in Fig. 2. Preserving agents were employed on the flesh side of the
goatskin and stored by piling flesh side to flesh side at ambient temper-
ature (26 ± 2 °C) for 30 days. The parameters including the percent-
age of moisture content, hydrothermal stability, hair slip, odour,
bacterial count, and TKN were monitored periodically at the fresh,
1st, 4th, 7th, 14th, 22nd, and 30th day of preservation. Finally, pre-
served goatskin samples were processed into the shoe upper leather
to investigate the effect of the preserving agents on final leather
quality.

Evaluation of preservation method
Moisture content determination. The preserved goatskin samples were
cut to determine the moisture content (%) following standard methods
of the Bureau of Indian Standards (BIS, 1971). About 5 g of preserved
goatskin sample was taken in a ceramic crucible to measure the initial
weight. After taking the initial weight, it was placed in the oven at
105 ± 2 °C for 3 h. The final weight of the dried sample was measured
after cooling in a desiccator. All the experiments were performed three
times.

TKN determination. The preserved goatskin samples were cut to deter-
mine the TKN following the Kjeldahl method (APHA, 2012). About 5 g
of preserved goatskin sample was dispersed in 50 mL of deionized
water and shaken in an orbital shaker for 30 min at 200 rpm. After
extracting soluble nitrogenous compounds, filtration was achieved
using filter paper. Finally, digestion was performed to determine the
TKN. All the experiments were performed three times.

Bacterial count determination. About 5 g of the preserved goatskin sam-
ple was dispersed in 50 mL of deionized water and shaken in an orbital
shaker for 30 min at 200 rpm. From this dispersion, about 1 mL of
liquor was withdrawn and added to 9 mL of sterile water in a glass
tube. The glass tube was properly shaken to make a homogenous sus-
pension of bacteria. Preparation of molten nutrient agar was per-



Fig. 1. Preliminary experiments: a) 10% leaf paste; b) 5% NaCl + 10% leaf paste; c) 10% NaCl + 10% leaf paste; and d) 15% NaCl + 10% leaf paste.

Fig. 2. Preservation with the present trial (10% NaCl + 10% leaf paste) and
conventional (50% NaCl) methods.
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formed at 40 °C and it was decanted into a sterile Petri dish. Then,
about 0.1 mL of diluted bacterial suspension was also transferred into
the Petri dish and shaken for uniform bacterial distribution. It was
then incubated at 37 ± 1 °C for 48 h. Finally, bacterial colonies were
counted using a digital colony counter.

Hydrothermal stability determination. Hydrothermal stability can easily
be determined from shrinkage temperature. The temperature at which
shrinkage of the sample occurs is called shrinkage temperature. Deter-
mination of shrinkage temperature was made using the SATRA shrink-
age meter. The determination of the hydrothermal stability of the
preserved goatskins was carried out to investigate the feasibility of
the preserving agents. Each experiment was performed three times.

Processing of preserved goatskins
Both control and trial samples of goatskin were processed into the

leather after 30 days of preservation following the conventional
chrome tanning process to manufacture shoe upper crust leathers.
Then, the leather samples were kept for the physicomechanical
properties.

Pollution load in soaking liquor
After 30 days of preservation, soaking wastewater from both con-

trol and trial samples were analyzed to determine various environmen-
tal parameters e.g., chloride content (Cl‐), biochemical oxygen demand
3

(BOD), chemical oxygen demand (COD), and total dissolved solids
(TDS), following the standard methods of APHA (2012). Each experi-
ment was performed three times.
Physical strength of leather
Processed leather samples were taken for physicomechanical test-

ing by following the official sampling position (IUP/2, 1958). Before
testing, leather samples were conditioned at a temperature of
20 ± 2 °C and 65 ± 4 % relative humidity for 48 h. Elongation at
break, tensile strength, and bursting strength was measured following
ISO 3376:2011 and ISO 3379:2015.
Scanning electron microscopic (SEM) analysis
Produced shoe upper crust leathers prepared from both control and

trial samples of goatskin were employed to investigate the conse-
quence of the proposed lower salt phyto‐based organic preservation
method on the fibre structure of the final processed leather. All sam-
ples were taken approximately from a similar area were performed
placing on leading carbon tape. Leather samples were analyzed on a
Scanning Electron Microscope (SEM‐JEOL JSM‐6490, USA). Images
of grain surface were taken with the magnification 5000X at an accel-
erating voltage of 20 kV.
Results and discussion

Preservation of goatskin

Table 2 depicts the preliminary experimental results of goatskin
preserved with Calotropis gigantea leaf paste (10%) and NaCl (0, 5,
10 and 15% based on raw goatskin weight). Different physical changes
were observed during 22 days of preservation. It can be seen that the
preserved goatskin samples were intact in all conditions. Nevertheless,
there was no hair slip and bad smell for the four preserved goatskin
samples at 22 days of preservation. However, the physical feel (soft-
ness and flexibility) was not the same. For sample a, only 10% Calotro-
pis gigantea leaf paste with 0% NaCl resulted in hard goatskin after the
preservation period (Table 2). This flint‐like goatskin creates difficul-
ties during rehydration. For sample b, 10% Calotropis gigantea leaf
paste with 5% NaCl resulted in medium hard goatskin after the preser-
vation period (Table 2). This type of preserved goatskin can be easily
rehydrated using a drum/paddle. Application of 10% Calotropis gigan-
tea leaf paste with 10% NaCl showed flexible in hand feel after a cer-
tain preservation period. As a result, sample c was considered as the
best option for providing both flawless preservation and a physical
feel.



Table 2
Leaf paste optimized in preservation method (22 days).

No. % of preserving agents Physical feel Odor Hair slip

Sample a 10% leaf paste Hard No No
Sample b 5% NaCl + 10% leaf paste Medium hard No No
Sample c 10% NaCl + 10% leaf paste Flexible No No
Sample d 15% NaCl + 10% leaf paste Soft and flexible No No

Table 3
Microbial count (CFU/g) in the preserved goatskins.

Duration (day) Trial (10% leaf paste + 10% NaCl) Control (50% NaCl)

Fresh 1.01 × 105 1.2 × 105

1st 1.08 × 105 3.2 × 109

4th 5.4 × 106 3.9 × 109

7th 10.4 × 106 2.1 × 107

14th 2.5 × 106 4.6 × 106

22nd 1.6 × 106 1.7 × 106

30th 14.7 × 106 5.1 × 105
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Preservation method evaluation

TKN
Fig. 3 represents the content of TKN of the trial and control pre-

served goatskin sample. The TKN content was calculated from the
extracted soluble nitrogenous compounds. The occurrence of bacterial
degradation in the preserved goatskin samples can be best identified
from TKN. If putrefaction occurs in goatskin proteins, nitrogenous
components are released. As a result, emission of bad smell and hair
slip happens (Covington, 2011).

For trial and control preserved goatskin sample, different physical
changes e.g., hair slip and bad smell were investigated. There was
no sign of bad smell and hair slip in both samples during preservation
for up to 30 days. As raw as well as fresh condition, the content of TKN
in control and trial goatskin samples was 1.53 and 1.65 g/kg, sequen-
tially. On the subsequent 1st, 4th, and 7th preserving days, the content
of TKN was different in both samples but no physical changes like a
bad smell, and hair slip were observed. On the subsequent 14th,
22nd and 30th day, the content of TKN in control and trial goatskin
samples were 5.87, 6.13, 6.12 g/kg and 6.36, 6.49, and 6.51 g/kg,
respectively. Fig. 3 revealed that the content of TKN on the 14th,
22nd and 30th days in both control and trial samples were almost
the same. Hence, it can be concluded that 10% Calotropis gigantea leaf
paste + 10% NaCl can be utilized to preserve the goatskin for up to
30th days.
Microbial count
Table 3 represents the colony count of bacteria present in the trial

and control preserved goatskin sample. The count of bacteria in the
control and trial preserved goatskin sample on the first day was
3.2 × 109 CFU/g and 1.08 × 105 CFU/g, respectively. The bacterial
count was comparatively less in the trial preserved goatskin sample
Fig. 3. Extractable nitrogen content in the preserved goatskin by trial and
control methods.
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compared to control on subsequent 4th and 7th days. This may be
because of the antimicrobial effect of Calotropis gigantea leaf which
inhibited the action of bacteria in the trial preserved goatskin sample.
The count of bacteria was higher in the trial sample than the control
preserved goatskin sample on the subsequent 14th, 22nd and 30th
days. However, there was no bad smell and hair slip in the trial sample
preserved with 10% NaCl and 10% Calotropis gigantea leaf paste.
Moisture content
Higher moisture content creates favourable conditions for micro-

bial growth. Due to the presence of 60–70% of water, raw goatskin
gets susceptible to microbial growth. Hence, the preserved goatskin
moisture content is an essential factor to assess the preservation
method. Fig. 4 represents the 30 days’ moisture content in the trial
(10% leaf paste + 10% NaCl) and control preserved goatskin sample
(50% NaCl). The moisture percentage did not vary significantly for
trial and control samples as shown in Fig. 4. For both samples, a grad-
ual decrease of moisture content was noticed up to 7 days. On the sub-
sequent 4th day, the moisture content in the trial sample was a little
higher (4.3%). However, no physical changes‐bad smell, hair slip
was noticed in the trial sample. This may be the antimicrobial action
Fig. 4. Moisture content of preserved goatskin in the trial (10% leaf
paste + 10% NaCl) control (50% NaCl) methods.
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of Calotropis gigantea leaf paste against bacteria. On the subsequent 7th
day, the moisture content was 2.7% higher in the trial sample than in
the control sample. Finally, the moisture content was gradually
declined to a value <50%. In the case of the 14th to the 30th day,
the moisture content was more or less constant where the moisture
content in the trial sample was approximately 4% higher compared
to the control sample. However, there was no sign of bad smell, hair
slip of the trial preserved goatskin sample.
Hydrothermal stability
Hydrothermal stability can be measured from the value of shrink-

age temperature. Determination of the hydrothermal stability of the
collagen is important to assess the quality of raw goatskin. Any struc-
tural degradation of the goatskin protein can be identified from the
hydrothermal stability of the collagen. Fig. 5 represents the shrinkage
temperature of the trial and control sample for a period of 30 days.
Fig. 5 depicts the shrinkage temperature of both trial and control sam-
ples varied slightly. Up to the 4th day, there were no significant differ-
ences in shrinkage temperature for control and trial samples. On
subsequent 7th, 14th and 22nd days, the measured shrinkage temper-
atures in both trial and control samples were 64.5 °C, 64.4 °C, 64.4 °C
and 65.4 °C, 65.6 °C, 65.7 °C, respectively. It can be seen that the
shrinkage temperatures in the trial and control samples varied slightly.
Finally, on the 30th day, the shrinkage temperature measured in both
trial and control samples were 64.5 °C and 65.8 °C, respectively. As a
result, it can be said that Calotropis gigantea phyto‐based organic pre-
serving agents did not affect the hydrothermal stability of the goatskin.
Estimation of pollution load

The generated pollution load in soaking operation for control and
trial sample were estimated after preserving the samples for 30 days
Fig. 5. Shrinkage temperature of preserved goatskin in the trial (10% leaf
paste + 10% NaCl) and control (50% NaCl) methods.

Table 4
Reduction of pollution load during soaking operation.

Parameters Trial Contro

Cl− 8737 ± 11 18219 ±
TDS 22620 ± 48 42260 ±
BOD 815 ± 11 1260 ±
COD 3415 ± 15 5250 ±
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(Table 4). In the case of the trial (10% NaCl + 10% leaf paste) sample,
the Cl‐ content and TDS were reduced compared to the control sample.
Nearly, 46.5% of TDS and 52.04% of Cl‐ were found to be reduced in
this investigation. As the higher percentage of TDS and Cl‐ is harmful
to the environment, pollution that occurred from the soaking opera-
tion can be reduced by following this phyto‐based organic preserva-
tion method. Moreover, the BOD and COD levels of the trial sample
were also decreased by 35.3% and 35.0%, respectively compared to
the control sample. The organic pollution load of the trial sample could
be easily biodegraded during treatment. Therefore, lower NaCl with
Calotropis gigantea phyto‐based organic preserving agent can preserve
the goatskin as well as reduce the pollution load generated from the
soaking wastewater.

Evaluation of processed leather

After 30 days of preservation, both the preserved goatskin samples
were processed for leather production. The organoleptic and physi-
comechanical properties of prepared crust shoe upper leathers were
shown in Table 5 and Table 6, respectively. The organoleptic proper-
ties assessed for crust shoe upper leathers were looseness, roundness,
resiliency, and key test. The organoleptic properties were determined
by a thumb test utilizing the tactile features and pulling, stretching,
folding the leather. Table 5 shows that the properties were similar
for both samples by visual and sensory observations. Again, the phys-
ical strength properties assessed for crust shoe upper leathers were ten-
sile strength (kg/cm2), load (kg) and distension (mm) at grain crack,
and elongation at break (%).

From Table 6, it can be seen that the tensile strength, grain crack of
the processed leather from the trial sample (preserved with 10% leaf
paste and 10% NaCl) were comparable with the processed leather from
the control sample. The value obtained from the test of elongation at
break (%) was found within the standard limit. The tensile strength
(kg/cm2), load (kg) and distension (mm) at grain crack exceeded the
standard requirements. Therefore, lower NaCl with Calotropis gigantea
phyto‐based organic preserving agent did not affect the strength prop-
erties of the final leather.
l Unit Reduction (%)

173 mg/L 52.04
57 mg/L 46.5

36 mg/L 35.3
63 mg/L 35.0

Table 5
Organoleptic properties of produced trial and control leather samples.

No. Organoleptic properties Trial Control

01 Looseness Not observed Not observed
02 Roundness Moderate Moderate
03 Resiliency Good Good
04 Key test No crack No crack

Table 6
Physicomechanical properties of processed control and experimental leather.

Parameters Trial Control Requirements
(Kanagaraj et al., 2006)

Tensile strength (kg/cm2) 237.33 244.2 200
Elongation at break (%) 43.5 39.6 40–65
Bursting strength:
Distension at grain crack (mm)

Load at grain crack (kg)
8.8
42.0

8.3
43.0

7
20



Fig. 6. SEM photographs of prepared crust leathers from the preserved goatskin (a) trial (10% leaf paste + 10% NaCl) and control (50% NaCl) methods.

Md. Abul Hashem et al. Cleaner Materials 4 (2022) 100075
SEM images

The fibre orientation of the trial and experimental sample was
observed from SEM tomography. It indicates the effect of the preserv-
ing materials on the fibre structure, orientation and strength of the
leather sample. Fig. 6 shows that there was no breakdown in the fibres
of the trial and control sample. The fibre condition and orientation of
both samples were almost similar. This notifies that the suggested
preservation does not affect the fibre strength of the leather. A similar
observation was found by Mohammed et al. (2016).
Cost-benefit analysis

Economic benefit analysis employing Calotropis gigantea phyto‐
based organic preserving agent was carried out considering the impor-
tance of the process with some basic calculations. The commercial
preservation of 1000 kg raw hide/skin requires 500–600 kg of com-
mercial salt (sodium chloride). The cost of commercial sodium chlo-
ride in Bangladesh is approx. 20 BDT (0.23 USD) per kg; therefore,
for 1000 kg of hide/skin preservation, around 10,000–12,000 BDT
(116.20–139.45 USD) is required. In Bangladesh, every year around
34.5 thousand tons of bovine hides and 19.7 thousand tons of goatskin
and sheepskins are produced (FAO, 2016). This means that every year
542–650.4 million BDT (6.3–7.54 million USD) is required only to pre-
serve the hide/skin before any leather processing operation is carried
out. The disbursement of this huge amount of money generally occurs
during Eid‐Ul‐Azha (Muslim festival) all around Bangladesh when the
availability of hide/skin is the highest. The preservation of this enor-
mous amount of hides and skins at a short time not only causes a sig-
nificant amount of expense but also the availability of salt during Eid‐
Ul‐Azha becomes scarce. As a result, hide/skin worth millions is
degraded every year.

The present study offers 10% Calotropis gigantea leaf paste with
only 10% salt for the preservation of hide/skin. The leaf is available
all over Bangladesh, especially in the village and remote areas where
the availability of commercial salt might be low when the supply of
the hide/skin is high. During the laboratory experiment, the collection
and making of leaf paste were continued with negligible cost as it was
available on the roadside and the paste was carried out using a fusion
blade blender for only 1–2 min. The reduction of required salt
decreases the cost up to approx. 03 BDT (0.035 USD) per kg of
hide/skin preservation, saving approx. 70–75% of material cost. The
6

authors acknowledge that during the commercialization of the preser-
vation process, the collection and making of leaf paste will require a
considerable amount of money. However, it will still save a noticeable
amount of expense every year. Moreover, after following this process,
the chloride and TDS of the soaking wastewater is reduced by 52.04%
and 46.5%, respectively. This indicates that the pollution load in Efflu-
ent Treatment Plant (ETP) will also decrease. With the lower chloride
and TDS pollution, the ETP will require fewer membrane filters to
remove the chloride from wastewater. This will also save an apprecia-
ble amount of fortune for the industry.
Limitations

Most of the raw hide/skin is usually collected from the remote
areas where Calotropis gigantea leaf paste with lower salt can be eco-
nomically used for preservation. It is widely available in Bangladesh
and is known for its excellent antimicrobial effect. Calotropis gigantea
leaf paste can be applied on a large scale to preserve large quantities
of hide/skin for its availability. However, one limitation associated
with the implementation of this method for commercial scale is the
difficulty of making paste for a large amount for not being practised.
In future, the authors have a plan to extend this investigation more
easily in making leaf paste for large‐scale preservation of hide/skin.
Moreover, the recycling of this organic phyto‐based preserving agent
has not been performed in this investigation. After the preservation,
the organic phyto‐based preserving agent can be managed as a bypro-
duct as well as raw material of composting.
Conclusions

Phyto‐based organic preservation method based on Calotropis gigan-
tea leaf paste combined with lower salt could be an option for cleaner
preservation compared to the traditional wet salting method. Prepared
Calotropis gigantea leaf‐based organic preservative (10% leaf
paste + 10% NaCl) can preserve the skin for around 30 days. Different
organoleptic and physicomechanical properties of the leather were not
affected by applying this new preservation method. This less salt
organic preserving method also reduced the pollution load e.g.,
52.04% chlorides and 46.5% TDS from the soaking liquor. This
method could be economically applied to preserve raw skin to reduce
both the economic cost of preservation and environmental pollution
during leather processing.
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