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Abstract. The quality and quantity of cow’s milk produced were determined by the genetic,
food, age, milking processing, and the treatment of cattle. The storability of fresh cow's milk
tends to be short. Therefore, it is necessary to find ways to extend the life time of fresh
cow's milk, one of which is by processing fresh cow's milk into other products, such as milk
soap bar. The purpose of this study was to determine the appropriate method of milk soap
bar production in home industries capacity and to formulate composition of vegetable oils
and fresh cow's milk. The milk soap bar obtained then was analyzed in several laboratory
tests such as acidity test (pH), moisture content, free alkaline content, and foam stability.
Based on the research, it is turned out that the appropriate method of milk soap bar
production was the cold process. The optimum formula is olive oil (11%), coconut oil (22%),
palm oil (22%), fresh cow's milk (33%), and NaOH pellets (12% - equivalent to 9.2 N). The
free alkaline content will decrease according the curing time. Simpler economic evaluation
obtained that the production cost of milk was Rp.6,711.22/package of 80 grams of milk
soap bar. Milk soap bar is sold for Rp. 7,000.00 will provide 87.96% after-tax of ROI, 11.7
– month of POT, and 65.31% of BEP.
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1. Introduction

Milk is a liquid obtained from the process of milking livestock such as cattle, goats and buffaloes. According
to the Community Empowerment and Village Governance Agency (Badan Pemberdayaan Masyarakat dan
Pemerintahan Desa – BPMPD) [1], the factors those influence the quality of milk for dairy cows are type of
cattle, food types, cattle age, and milking process. The quality of fresh cow milk is also determined by the
method and duration of storage. The shelf life of fresh cow's milk tends to be short. Processing of fresh
cow's milk into other food products will extend the storage time, such as into milk powder, UHT milk, cheese,
yogurt, ice cream, and butter. Another alternative process that can be done is to use fresh cow's milk,
especially low-quality as raw material for milk soap bar production.

According to the National Standardization Agency (Standar Nasional Indonesia – SNI), soap is a cleanser
substances made by reacting between alkaline with fatty acids derived from vegetable oils or animal fats which
are generally added with fragrances or antiseptics and used to cleanse the human body [2]. The process of
soap production is known as the saponification process, triglycerides will be breakdown by reacting with
bases such as sodium hydroxide (NaOH). Glycerin is the side product of the saponification process [3].
Fatty acids are saturated or unsaturated long-chain mono carboxylates in different chain lengths but no cyclic
or branched [4]. Animal fatty acids those are potential as raw material in making of beauty bath soap are fatty
acids from milk, such as cow's milk and goat's milk. Chemically, milk is a fat emulsion in water containing
sugar, mineral salts, and proteins in the form of colloidal suspension [5]. Milk fat contains triglycerides (major
components), diglycerides, mono glycerides, fatty acids, sterols, carotenoids (yellow color of fat), and vitamins
(A, D, E, and K) [6].

Milk soap is made from fresh milk and natural ingredients which are reacted with lye (NaOH solution)
as an alkaline agent. Lye in the manufacture of milk soap usually does not leave a residue because it has
reacted into soap and glycerin [7]. The method of home mades’s soap bar is mostly done by cold process and
hot process [8]. The differences of hot process and cold process is heating process involvement. Heating in
hot process will shorten the duration of soap bar’s curing time.

In this study, a series of experiments were conducted to determine appropriate milk saponification
method, to select the kind of vegetable oils, and to formulate the optimum composition of vegetable oils
used in saponification process. In addition, in this study, a simple economic evaluation was also carried out
on the calculation of specific production costs, estimated selling prices, Return on Investment (ROI) as
annual profit divided by total investment, Pay Out Time (POT) as total investment divided by annual profit
and depreciation, and Break Even Point (BEP). The results of the economic evaluation were used to forecast
the economic potential of milk soap bar production from fresh cow's milk.

2. Methodology

The materials used in making of milk soap bar are fresh cow's milk, NaOH, olive oil, coconut oil, and palm
oil. While chemicalia used in the product testing are distilled water, 96% alcohol, HCl, KOH, H2SO4, BaCl2,
and phenolphtalein indicators.

3. Results and Discussions

3.1. The Appropriate Method of Milk Soap Bar Production
In this study, the home-made milk soaps bar production from fresh cow's milk were carried out through cold
process and hot process. Milk soap bar made by cold process is white and in a homogeneous form. While
milk solid bar produced through hot process is brownish and separate into two layers. Therefore, the
appropriate method used in the production of milk soap bar is cold process.

3.2. Qualitative and Quantitative Characterization.
Qualitative characterization of vegetable oils is intended to determine the effect of the type of vegetable oil
used as the correctional raw material. The considerations is based on the physical appearance of milk soap
bar produced and the results were shown in Table 1.
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Table 1. Physical properties of milk soap bar made with ingredients of various vegetable oils
Vegetable Oils Colour Texture Foamability

Olive oil Yellowish Soft Low
Coconut oil White A little hard High

Palm oil Brownish Very hard Low
Olive oil + Coconut oil + Palm oil White Hard High

The used of olive oil as ingredient will produced soap with soft texture on skin but has low foamability,
coconut oil make soap produced has slightly hard texture but high foamability, and palm oil will produce
soap with properties of very dense and low foamability. Therefore it is necessary to optimize the formulation
of soap making using ingredients mixed of olive oil, coconut oil and palm oil.

Quantitative characterization is intended to determine the saponification value which is the amount of
bases that must be added to the vegetable oil/ fat in the perfect saponification process. The results are
presented in Table 2.

Table 2. Test results of sapofication value test of various vegetable oils and fat
Materials Saponification Value Test Saponification Value Literature
Olive oil 190,09 184-196a

Coconut oil 258,16 250-264b

Palm oil 199,21 196-206b

Cow’s fresh milk 58,28 -
a [9]
b [10]

The sequence of saponification values from the largest to the less is coconut oil, palm oil, and olive oil.
The greater the saponification value indicates the more bases used for perfect saponification. The main
components of fatty acids in coconut oil are lauric acid (C11), while in palm oil are palmitic acid (C15), and
in olive oil are oleic acid (C17-1 double bond), and linoleic acid (C17-2 double bond ) The saponification of
fresh cow's milk is relatively small because the fat content in fresh cow's milk is only 3.3% [11].

The desired soap bar is fresh cow's milk-based soap bar, so cow's milk in the soap is the major
component in order to obtain benefits of cow's milk on skin health and beautification. Therefore, the
formulation of the raw material for making milk soap bar is carried out with variations in the amount of fresh
cow's milk. The formula for making milk soap bar and the results of observations are presented in Table 3.

Table 3. Formulations of milk soap bar and the results of the observations in the process production

Code of
Formula

Components (%weight) Mixing
Time, min Molding StiffnessCow’s

Milk
Olive
Oil

Coconut
Oil

Palm
Oil NaOH

P1 14 28 28 14 15 3 Hard +++
P2 25 25 25 12 14 5 Slightly hard ++
P3 33 22 22 11 12 8 Easy +

The higher cow’s milk content in the raw materials the longer mixing time need, but the less dense of
milk soap bar produced and the more easy of molding and the less of soap bar stiffness. So, the formulation
of P3 will be used in the next investigation. According to SNI [12], the water content in soap bar is a maximum
of 15%. Milk soap bar produced from the formulation has met SNI quality criteria (0,77%). Water content
in milk soap bar comes from fresh cow's milk.

3.3. Curing Time Investigation.
The pH of milk soap bar shows that milk soap bar is an alkaline substance, and the higher the pH value also
describes the presence of the residual base. So to be able to use, milk soap bar must be saved in time (curing
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The effect of curing time was observed on the P3 product and is presented in Figure 1. The free alkali
content is seen to decrease with increasing time. After 26 days the free alkaline level was dropped by 59.7%.
Based on the equation of the line obtained, the free alkaline content will disappear after about 82 days.

Fig. 1. The effect of curing time on the value of free alkaline content of P3 milk soap bar formulated

3.4. Simple Economic Evaluation.
A simple economic evaluation shows that the production costs for producing 80 grams of soap with 2000
soaps / month is Rp. 6,711.22. Soaps are sold for Rp. 7,000.00 which will provide 87.96 % of ROI after tax,
11.7 months of POT, and 65.31% of BEP.

4. Clonclusions
From the laboratory works, it clearly shown that the cold process is the appropriate method for making milk
soap bar. Usage of olive oil as ingredient will affect to properties of soap those are soft on skin and feels
moist, coconut oil produces soap with a lot of foam, and palm oil produces solid / hard soap. The optimum
formula for the manufacture of solid milk soap is olive oil (11%), coconut oil (22%), palm oil (22%), fresh
cow milk (33%), and pellet NaOH (12% - equivalent to 9.2 N) . The free alkali content in the product from
the formulation will decrease with curing time. Product formulations are relatively acceptable to prospective
customers.
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