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INTRODUCTION

ELFORA is a subsidiary of MIDROC Ethiopia Investment Group 
and a private agro-industrial company established in December 
1997 with a total value of US$ 54.7 million [1,2]. ELFORA 
produces and exports Livestock and Meat products. The company 
also produces very large byproducts such as tallow, grease, and lard. 

By-products such as tallow, lard, and grease utilization are an 
important aspect for the ELFORA Agro-Industries to enhance the 
profitability of the plant. Those byproducts provide many of the 
feed ingredients and raw materials used to make pharmaceutical, 
cosmetic, household, and industrial products in addition to such 
products as lubricants, plastics, soaps, glycerin, and gelatins [3].

In every day to day, processes in the red meat industry processing 
generate large amounts of offal and meat by-products. Traditionally, 
they are not as highly valued as prime cuts of meat, and they can 
pose a threat to the environment and human health if not properly 
disposed of or processed. They can thus represent a cost rather 

than a potential revenue stream [4,5]. Animal fat is a valuable 
byproduct of the meatpacking industry. Lard and tallow are the 
most common edible animal fats. Lard is a fat made from the clean 
tissues of healthy pigs. Tallow is a type of hard fat made from the 
fatty tissues of cattle or sheep. Lard and edible tallow are made 
by either dry or wet rendering. The fatty tissues are heated in the 
presence of water, usually at a low temperature, during the wet 
rendering process.

Tallow and lard were traditionally used for deep frying. However, 
due to consumer health concerns, this use is declining in the fast-
food industry. Because less fat is absorbed, an alternative liquid 
tallow product has been developed for the preparation of French 
fries and other fast foods. Tallow and lard are also used in the 
production of margarine and shortening. Some edible lard is used 
in sausages and emulsions [6].

In the past century, and now a day, tallow is an important raw 
material for producing biofuels, such as biodiesel, and can be 
obtained by rendering animal fats, oil, and grease. Meat processing 
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of purified fat and prepared soap were also determined and found to be 194.32 mg KOH/g fat, 7.5%, and 5-6.5 
respectively for tallow fat and AV of 14.9%, Free fatty content of 0.75%, a total fatty matter of 67.5%, pH of 9.67 
and moisture content of 10.4 wt% for produced soap were obtained. All others physio-chemical characteristics of the 
produced soap were studied and showed similar properties with commercial soap. 
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wastewater contains animal fats, oil, and grease as waste products 
that must be removed to clarify the wastewater [7]. The company 
owns a considerable size of production facilities and adding 
some value to agro-industrial effluents is more attractive and 
more important, satisfying the essential to encourage resources’ 
use efficiency and a more sustainable, eco-friendly, and globular 
economy.

Converting byproducts into useful goods with value has an 
important issue for the industry captures additional revenue that 
otherwise would have been unrealized and the costs of disposing of 
these secondary items are avoided. Intrinsically, byproducts such 
as tallow fat serve as an extra means for packers to earn revenue 
or as a cushion to cover losses should the cost of purchasing the 
live animal exceed the selling price of the carcass. In this work, 
a preliminary study was conducted according to the feedback 
information obtained from Abattoir and meat processing plant 
at Kombolcha, Ethiopia. The company produces a huge amount 
of tallow fat byproducts; however, its characteristic difficulty 
and the unpleasant odor of those byproducts make struggle to 
produce value-added products. So, the current study deliberates on 
improvement in purifying tallow fat byproducts and producing a 
valuable product. 

The odor and color of tallow and other byproducts were a big 
problem in the company courtyard as the previous study stated the 
reason for this issue [8]. Soaps are detergents or emulsifiers made by 
reacting animal or vegetable fats or oils with solutions of potassium 
or sodium hydroxide, or salts of alkali metals or heavy metals and 
alkaline earth. When we try to wash it, an insoluble soap is formed. 
It is well known that soap is made by mixing oils and fats with an 
aqueous solution of sodium hydroxide (caustic soda) or potassium 
hydroxide (caustic potash). Sodium soaps are always harder than 
potash soaps when the same fat or oil is used in both cases. Soaps 
often contain dyes that emulsify oils and lower the surface tension 
of water. It is easy to penetrate and remove dirt [9].

Tallow is a fatty substance that is mostly composed of triglycerides. 
Each triglyceride comes from different sources, one of which is 
stearic, palmitic, and oleic acids. Because of its high proportion of 
saturated fatty acids and traces of unsaturated fatty acids, tallow is 
sometimes used instead of vegetable oils to make soap [10]. These 
fatty acids provide soap with more lather stability, hardness, and 
solubility. Excess tallow can be used to make soap cheaper and more 
lather-stable and make it harder than normal soap [11]. Tallow is 
also inexpensive, easily accessible, and lowers the cost of making 
soap. Glycerin is a byproduct of the exothermic process that occurs 
when tallow and an alkali (either sodium hydroxide or potassium 
hydroxide) are combined to make tallow soap [12].

Studies made so far have focused on the agricultural sector at the 
national level. Annual publications of government ministries and 
agencies provide data and information at the macro level. Very 
little research has been made on specific company issues relating to 
operational efficiency, marketing and sales strategies, new product 
development, and other areas of importance for the survival and 
growth of the company.

Soap making from tallow fat or by-products of Abattoir and Meat 
processing factories is not a common trend. However, tallow is 
mostly used for biodiesel production by many industrial methods 
which are classified as chemical and biotechnological techniques. 
Even though, the production costs of fuel are still rather high 
compared to soap production costs without considering the final 

function of the products [13]. 

In a process known as saponification, natural fats or oils (obtained 
from plants or animals) are hydrolyzed in the presence of a strong 
alkali reagent, typically sodium hydroxide, NaOH (commonly 
referred to as caustic soda or lye), or potassium hydroxide, KOH 
(commonly referred to as caustic potash) [14]. Soap making is based 
on alkaline hydrolysis reaction and saponification as given by the 
following stoichiometric equation as fat reacted with three moles of 
sodium hydroxide which gives us glycerol plus crude soap. That is 
said to be a saponification reaction or process.

 

Having said that, the company produces a huge amount of tallow fat 
byproducts; however, its characteristic difficulty and the unpleasant 
odor of those byproducts make struggle to produce value-added 
products. This study was to deliberate on improvement in purifying 
of Tallow fat byproducts for bar soap production using citrus lemon 
vinegar.

MATERIALS AND METHODS

Materials and chemicals 

The main raw material for this study was by-products (tallow fat, 
lard, and grease) collected from ELFORA Agro-Processing Industry 
(PLC), Kombolcha, Ethiopia. Chemicals and ingredients such as 
Ethanol (purity-97%), Sodium hydroxide (NaOH) (purity-98%), 
and Hydrochloric acid (HCl) (purity-98%), all obtained at analytical 
grade from the chemical supplier from Addis Ababa, Ethiopia. 
Other citrus juice obtained from citrus fruit (Citrus lemon), Baker 
yeast (Saccharomyces cerevisiae) and sugar are used for the purification 
of the raw materials and used as additives for removing the Odor 
and for the saponification process. Equipment such as a beaker, 
separation funnel, soap mold, heating and steering mantle, conical 
bottom flask, stirring spoon, waxed paper, and woven cloth was 
used.

Preparation and pretreatment process of raw materials 
(tallow fats)

The tallow, lard and grease, and other bone parts are separated by 
heating and a high-pressure mechanical pressing machine as shown 
in Figure 1. The tallow fat was collected using stainless steel pot and 
taken into Laboratory for analysis and further studies. The tallow 
fat was filtered with filter cloths (woven cloth) to remove some solid 
impurities. The process is called rendering. 

The treatment process involves a series of purifying steps followed by 
modification into more usable products and finally packaging. The 
raw tallow obtained from the factory is heated up to a temperature 
of 65 °C and then allowed for successive washing with water in the 
magnetic stirrer with a heating plate.

Settling and degumming 

Applied to remove residues, phosphatides, and water. Settling 
involves storing heated fats quiescently in a conical bottom flask. 
The presence of phospholipids causes the formation of water-in-fat 
emulsions and these emulsions make the fat cloudy the water can 
present a hazard when the fat is heated to a temperature above 
100 °C. Degumming is a process that removes phospholipids by 
the addition of distilled water at 1%-3% at 60-80 degrees for 30-
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Where, Co and Ce are the initial and equilibrium concentrations 
(mg/L) of the adsorbate, V (L) the volume of the adsorbate solution 
agitated and m the mass of the adsorbent used.

56.1 ...................(1)Tf
ofKOH VofHClsv

w
×Ν ×

=  

Where Tfsv  is the saponification value of tallow fat, N is the 
normality of KOH, V is the net volume of HCl used between the 
real titration and blank (ml) and w is the weight of the tallow fat (g).

Acid value determination

Acid values of the purified tallow fat were determined using the 
volumetric titration method according to the meth Fod used by 
Mata T. et al. [21].

To determine the acid value, a 1-liter conical flask with 10 mL of 
alcohol was prepared, 10 grams of fat were added, and the mixture 
was then cooked in a water bath. When pink color appeared as 
the endpoint, two drops of phenolphthalein indicator were added 
and titrated against 0.1 KOH. The acid value was calculated using 
(Equation 2).

56.1 ...................(2)Tf
ofKOH VofKOHAV

w
×Ν ×

=  

Where TfAV  is the acid value of tallow fat, N is the normality of 
KOH, V is the standard volume of KOH solution (ml) and w is the 
weight of the tallow fat sample (g).

pH determination

To determine the pH range of the tallow fat sample; an empty 
beaker was cleaned with distilled water and dried, then the purified 
tallow fat was poured into the dried beaker, and its basicity or 
acidity value was determined by using the pH meter [22].

Saponification process (Soap preparation experiment)

When a fat or oil chemically combines with one of the 
caustic hydrates in the presence of water, the process is called 
‘saponification’ and the newly formed compounds are soap and 
glycerin. The stoichiometric equation for the saponification process 
is given by the following reaction [23,24].

Characterization of prepared soap

Saponification value: 
soap was determined  in the same  method  as  that for  SV of purified 
tallow fat using equation (1). 

Total fatty matter 

The Total Fatty Matter (TFM) present in the tallow fat soap was 
obtained by following the method described by C. Mwanza and Z. 
Kadango [14]. 10 g of extracted soap from tallow fat was weighed 
dissolved in 150 mL of water and heated in a water bath for 25 
min until a fatty acid layer was formed. 20 mL of H2SO4 (15% 
concentration) was added with vigorous shaking. The resulting 
solution was filtered by using filter paper and transferred into a 
pre-known-weight petri dish. The content was evaporated using an 
electric oven (700LT-model No. TD-1315, Cooper Technology, UK) 
and the residue was weighed. The percentage of total fatty matter 
(%TFM) was calculated using Equation 3.

0
0 100................(3)

s

w cTFM
w
−

= ×
 

60 minutes. The citric acid of 0.1% of fat in weight was added to 
increase the separation of the phospholipids in it [10,15].

Water and materials associated with water are denser than melted 
fat and settle into the separation funnel, where they are drawn off, 
thus, the gum is formed by phospholipid and water is removed. 
Then heating at 110 °C in the presence of adsorbents and then 
filtered using woven cloth. The fat can be separated from the 
separatory funnel by gravity washed with water and separated again 
by centrifugation.

Deodorization and citrus juice preparation 

It is an important oil refining step because of consumer demand for 
fats and shortenings that has a very bland or practically non-existent 
flavor [16]. Neutral fats and hydrogenated contain substances 
contributing to undesirable flavor and odor and these substances 
must be removed. This is achieved by heating the degummed fat at 
a high temperature (above 80 °C). This has the effect of removing 
odoriferous volatile compounds leaving the fat almost tasteless. In 
this study, the method employed to provide an additional method 
of lowering even removing the unpleasant taste and/or smell of 
tallow products is using vinegar produced from Citrus fruit (Citrus 
lemon).

For citrus juice preparation the lemon fruit was cut into wedges 
(save some for the garnish). Hold the wedge over the glass and 
squeeze to release all of the juice from the fruit. The vinegar is 
prepared according to the method adopted by Adrian L. et al. [17].

Characterization of purified tallow fat 

of sodium hydroxide or potassium hydroxide are needed to saponify 
1 gram of fat under the given circumstances. It is a measurement 
of the overall fatty acids' combined average molecular weight (or 
chain length). The three fatty acids make up the majority of a fat's 
or triester's mass, allowing for a comparison of the typical fatty acid 
chain length [18]. 

In this study, 10 grams of tallow fat was placed in a 1-liter 
Erlenmeyer flask. 0.5 M KOH was added to the solution and heated 
to 55 °C. on a water bath with continuous stirring. After that, the 
temperature was raised to 100°C and boiled for 1 hour to complete 
the saponification treatment. Excess KOH was titrated into the 
mixture using a phenolphthalein indicator until a pink color was 
observed. The Saponification value of the purified tallow fat was 
calculated using (Equation 1), as usual in many papers [19,20]. 

Figure 1: Extraction and separation of tallow fat from bones.

Saponification value determination:   It shows how many milligram 

The  Saponification  Value  (SV) of   extracted
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Test for effectiveness in cleaning

A drop of oil was applied to four separate strips of filter paper to 
test the produced soaps' cleansing ability. The oil-stained filter 
papers were placed in separate test tubes containing a soap solution 
(2 g soap/100 ml distilled water), which was strenuously shaken for 
1 minute. The filter papers were then removed, and rinsed with 
distilled water, and the level of cleanliness in each filter paper was 
assessed [32].

Sensory evaluation

The color and smell of samples of produced bar soap, refined 
tallow, and raw tallow were examined. Four members of the 
chemical engineering department staff from Wollo University's 
Kombolcha Institute of Technology in Kombolcha, Ethiopia, 
conducted sensory evaluations.

Washing property of soap

The washing property of tallow soap was studied by washing of our 
hands using a small bit of soap with deionized water. The lathering 
qualities and "feel" of the soap were assessed and classified as 
extremely greasy, normal, or around average [33,34]. 

Testing solubility of soap 

Any soap's solubility can be used to determine how easily it will 
dissolve in water during washing operations. The amount of foggy 
film that forms provides a clue as to how many micelles (soap 
molecules) were created by the soap in the water. Soap can be clean 
because of the chemical composition of its molecules, which are 
lipophilic on one end and hydrophilic on the other [23].

2 grams of soap sample were measured and allowed to dissolve in 
100 ml of water with vigorous stirring for around 2 minutes to test 
the extracted soap's solubility. We took note of and looked closely 
at the extent of uniform soap solution generation [35]. 

RESULTS AND DISCUSSION

Analysis of purified tallow fat 

The Saponification Value (SV) and Acid Value (AV) presented 
in the tallow fat provide information on the glyceride type and 
quantity or weight of acid that are the major components of soap. 
The comparison of purified and unpurified tallow fat is shown in 
Figure 2. The SV and AV of the purified tallow fat are found as 
194.32 mg KOH/g fat, and 1.98 mg KOH/g respectively. In the 
previous study by Chizoo et al, the SV of beef tallow was found 
199 mg KOH/g fat [36]. Again, by the researcher Warra et al., the 
SA value of tallow was reported as 140 mg KOH/g fat [33]. The 
SA values of fat and oil should be in the range of 180 mg-220 mg 
KOH/ g fat [37]. The result obtained in this study was found in 
the range given set by the soap-making manual [24]. The profound 
thing here is, that the higher the SV will give a better soap or good 
soap-making process due to more glyceride molecules or long 
carbon chains in the fatty acid [37].

The AV of the purified tallow fat was also low and below the 
maximum allowable acid value (2.5 mg KOH/g) set by the FAO/
WHO (2015) report [38]. So, low acid values indicate that the 
triacylglycerols have not been hydrolyzed, which could indicate 
good stability and safe for making skin-related products [39,40]. It is 
also good for shelf-life as its resistance to rancidity, gum formation, 
and corrosion resistance is good and they can be stored for a 
longer time [41]. So, the results of AV and SV of purified tallow 

W is the weight of the crucible and sample after oven drying, C is 
the weight of the empty crucible and ws is the initial weight of the 
sample. All are in grams.

Free fatty acid content 

Free Fatty Acid Content (FFAC) is quantified as a share of free oleic 
acid in terms of the sample's overall weight. All fats include some 
free carboxylic acids, but the refining process gets rid of these. To 
monitor the effectiveness of the refining process, the level of these 
free fatty acids is regularly evaluated. Alcohol is used to dissolve the 
carboxylic acids but not the fat in the mixture of fat. The alcohol 
layer is then scraped off and titrated with sodium hydroxide, a 
catalyst for this phenolphthalein indicator. The quantity of FFAC 
in tallow is a sign of how much deterioration has occurred. The 
FFAC of the sample was conducted according to the modified 
method followed by Nurulain et al. standards [25,26].

pH value determination: The determination of pH of bar soap 
produced is small different from that of tallow fat. In this case, the 
soap should be first dissolved well in distilled water in an empty 
cleaned beaker. A 10 g soap sample was taken and dissolved with 
100 ml of distilled water for optimum soap dissolution, it was left 
undisturbed for 24 hours. Then pH- meter was inserted and read 
the pH of the soap extracted. The method is adopted from the 
previous study by Tarun et al. [27].

Moisture content determination: 20 g of produced soap for the 
tallow fat was weighted using an electronic analytical balance (AD-
300-3, US) and taken in a dried tarred dish and put in an oven 
(700LT-model No. TD-1315, Cooper Technology, UK) for 24 hr. at 
105℃. The moisture content (Mc) (% wet basis) was calculated using 
Equation 4 [28]. When the mixture reached a medium to heavy 
trace, the soap was poured into a mold. The mold was covered 
with the lid and left for 24 hours before removing the coverings. 
The soap recipes were checked out after 24 hours. The cold and 
firm recipes were taken out from the mold letting the soap air. 
Finally, the Physio-chemical characterization of the bar soap was 
conducted.

( )0
0 100...............(4)dW WMC wt

W
χ−

= 


 

Where, Wo is the initial weight of the soap (g), and Wd is the dry 
weight of the sample of soap after 24 hours of drying (g). 

Foam stability and hardness of soap

The amount of time it took for the foam to collapse was timed 
using a stopwatch after the generated soap was used to create lather 
in water. One 500 ml measuring cylinder was filled with 100 ml of 
distilled water and 2.0 g of the extracted soap. To produce foams, 
the mixture was shaken ferociously. The cylinder was shaken for 
about two minutes, and then let to stand for around ten minutes. 
We measured and noted the height of the foam in the solution 
[29,30]. 

Hardness of soap

The hardness of the soap is a determinant factor to sustainably 
use while washing until to finished uniformly without breaking or 
leakage. A needle (6.4 cm long, 1 mm in diameter) with a lead 
fishing weight (130 g) mounted was placed onto the soap to assess 
its hardness. The depth to which the needle penetrated the soap 
after 30 seconds was recorded as a measure of the soap's hardness. 
This was done three times, and the average and standard deviation 
were then calculated [31]. 
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The important property of the soap is TFM and AV. The AV of 
the soap was quite different from that of the purified tallow fat 
(14.9 mg KOH/g fat in the soap and 1.98 in the purified tallow). 
This difference would have resulted from the added ingredients 
such as KOH, Lemon vinegar, and other chemicals. The AV of soap 
extracted was within the standard range set by FAO/WHO [38]. 
This indicates that tallow soap has a good efficiency in cleaning 
[37].

The % TFM of the soap is an important characteristic describing 
the quality of soap and is the ratio of the mass of fatty matter to the 
total mass of the soap. According to the study by M. Issa et al. study 
for various soap type in Nigeria, the values for total fatty matter 
(TFM) for animal and human soaps ranges between 7.60%-36.10% 
and 11.72%-49.65% respectively. Also indicated that the values 
were below that of the Standard Organization of Nigeria (SON) of 
≥ 76% set for human soap. Since the higher, the value of TFM the 
higher the cleaning power of the soap, this suggests that the soap 
analyzed has less cleaning ability [43]. In this study, the TFM was 
67.5% and it was also below the standard value stated. However, it 
is reasonable to suggest that the cleaning power of soap extracted 
from tallow fat would have good cleaning ability.

The pH of the extracted soap from tallow fat was in the alkaline 
range (pH 9.67 greater than pH 7.0). Several studies formulated 
different standard specifications for the pH value of soap. Owoicho 
I stated pH standard specification in the range of pH 7–10 [44]. 
According to M. Issa et al. study, the pH range as a standard set was 
described as pH of 6.5–8.5 and analyzed the pH of four soap types 
and obtained a pH value from 9.7 to pH of 10.02 for human soap 
[43]. Whatever the standards and specifications stated, the pH of 
extracted soap from tallow fat was good enough for cleaning and 
washing as this pH value was found in the acceptable range of pH 
studied by Tarun et al. [27] 

Moisture content is a parameter used to estimate the shelf life of a 
product. High moisture content in soap would cause excess water 
to react with un-saponified fat to form free fatty acid and glycerol in 
a process called hydrolysis of soap during storage [45]. The values of 
moisture content obtained for extracted tallow soap appear 10.4%. 
This result lay in the acceptable range (10%-15%) for moisture 
according to the previous study supported by the FAO/WHO 
report (2009) [46,47].

The other physical properties of tallow soap such as solubility test, 
foam stability, effectiveness in cleaning, hardness, and washing 
properties were examined in comparison with the commercial soap 
and gave the overall acceptability of the soap produced as given in 
Table 2. 

Tallow soap's solubility tells us how easily it will dissolve in water 
when used for washing. How many micelles (soap molecules) were 
produced by the soap in the water is shown by the quantity of fog 
that forms. The tallow soap extracted was completely dissolved and 
confirmed that the solubility of soap would not be separable from 
other commercial soap. The foam height and waiting above the 
water was observed at 4.5+1.2 cm while for the commercial soap 
(Top soap) it was 5.3+1.6 cm. In the previous study by Warra et al., 
the foam height of soap from animal fat was found 2.5 cm [33]. 
The result observed in this study seemed better and showed good 
features.

The hardness of soap or extent of penetration of the loaded needle 
on the soap was 2.9+0.5 cm for produced soap and 3.2+0.7 cm for 

fat obtained in this study signify its suitability for soap production.

 The pH value is also important for determining the quality of soap 
since it indicates the alkaline or acidic nature of the material. The 
pH value for the purified tallow fat obtained in this work is 5.9. 
The range for safe conditions for the human body even for clothes 
is in the mild alkaline value near neutral (pH 7). A pH below 5 
(more acidic) and above 10 (more alkaline) had a negative effect on 
skin desiccation, touchiness, and alteration [42].

Characterization of produced soap 

The physio-chemical characteristics (FFAC, TFM, SV, AV, pH, and 
Mc) of the extracted soap from tallow fat were determined and 
shown in Table 1.
Table 1: Physio-chemical properties of extracted soap from tallow fat.

Properties analyzed Values

Free fatty acid content (%) 0.75

Total Fatty Matter (%TFM) 67.5

Acid value (mg KOH/g) 14.9

pH value 9.67

Moisture content (% wt.) 10.4

Other properties (Sensory/odor evaluation, washing property, 
foam stability, and cleaning properties) of tallow soap are shown 
in Table 2.
Table 2: Physical characteristics of the tallow fat soap.

Properties of soap produced Observed characteristics of soap 

Solubility property Completely soluble in water 

Sensory evaluation and color 
Good odor/very good with a 

yellowish color

Foam stability Foam height over water 4.5 + 1.2 cm 

Cleaning property Very good and effective cleaning

Hardness of soap
Depth of needle penetration 2.9 + 

0.5 cm 

Washing property 
Normal with adorable feeling in 

washing

The FFAC is a prominent parameter used to determine the 
abrasiveness of soap. The higher value of FFAC indicates a more 
conversion reaction. The result obtained in this study was in the 
range of free fatty acids as tabulated in the report by Popescu et 
al.[30].

Figure 2: Tallow fat. Note: A) Before purifying B) After purifying.
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commercial soap (sunlight soap). The difference was not much but 
this may happen due to the extracted soap was analyzed not more 
than daily life after extraction. In addition to its good hardness 
properties, the texture of the soap was soft and good feeling. 
The other properties (odor, cleaning, and washing properties) of 
tallow soap showed good overall acceptability in comparison to 
commercial soap. The produced soap in this work is shown in 
 Figure 3.

CONCLUSION

Utilization of tallow fat from Abattoir and Meat processing 
factories for soap making was a vital key to enhancing the plant's 
profitability. This study was conducted with the suggestion of 
ELFORA Agro-Processing Industries, Kombolcha Abattoir, and 
Meat Processing Plant workers. The study is a milestone for those 
who are new to producing soap from the meat processing sector, 
which will also find useful for professionals, entrepreneurs, and 
those studying and researching in this important area. Rural 
demand for soap is growing, with more and more soap brands 
being launched in the discount segment targeting the lower socio-
economic group of consumers. The first beneficial of the study 
would be ELFORA Agro-industry PLC company, Kombolcha 
branch, and other meat processing sectors. Then the study 
would also solve employee cleaning soap scarcity and reduce the 
expenditure for soap shopping tasks in the company. Converting 
byproducts into valuable products should be an important trend 
for all industries. Therefore, this work was accomplished based 
on the way forward to be no waste or effluent disposal whereas 
converting into a monetary value should be done.
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