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ABSTRACT

The aim of the study was obtaining the cosmetic cream containing walnut oil, defatted walnut seeds and gelling agents like beeswax and
witepsol. The walnut oil and defatted walnut seeds were received by extraction method using chloroform: methanol (1: 1), (v/v). Then the
physical and chemical properties of the cream were investigated. The consistency, drop point and flow temperature, the spreadability
and rheological properties in the temperature range 22°C -50°C were estimated. The release of the model substance, 4-aminobenzoic
acid, in the same range of temperatures, was defined as well. Previously, no studies had been conducted, in which the physicochemical
properties of semisolid preparations with walnut oil and defatted walnut seeds would be estimated.
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INTRODUCTION

There are about 15 types of Juglans, which belong to Jug-
landaceae group. Juglans regia originates from the Near East
and now it is widely cultivated in Europe, North Africa and
North America, too.

The walnut seeds are a high-energy product, which con-
tains about 650 kcal per 100g. The reason for this is a large
amount of fats in seeds approx. 63.6-67.2%. The seeds oil
contains 10% saturated fatty acids (palmitic acid and stearic
acid) and 90% unsaturated fatty acids, out of which 9-30% is
oleic acid, 57-76% is linolic acid and 2-16% is linolenic acid
[22]. The walnut oil is a rich source of tocoferol, which oc-
curs in four forms. Beta and gamma tocopherols consist of
19.5mg/100g followed by delta tocopheroles —3.05mg/100g
and alfa tocopheroles 2.6mg/100g [12].

Lipophilic compounds like lipids, triacyloglicerides, to-
copheroles are separated by the use of nonpolar solvents like
metanol, aceton, chloroform or their mixtures [4, 6]. Walnut
oil may be obtained by using cold press machines [28].

Nowadays, there is a great interest in making semisolid
formulations for dermatological use due to their nourishing,
moisturizing, and protective properties [15, 17, 20]. In cur-
rent literature, the most popular products used in cosmetics
are avocado oil [5], almond oil [2] and other like macadamia
nut oil [3], jojoba wax [25], shea butter [21].

There is some information about possibilities of using
lipophilic and hydrophilic fractions obtained from Juglans
regia, which can be used in cosmetic formulations [26, 27]
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but there is not enough information regarding the use of defat-
ted matter obtained from Juglans regia as a gel agent.
Apparently, the use of the walnut oil for cosmetic purpose is
due to its high content in essential fatty acids, especially lino-
leic and linolenic acids. These acids are considered crucial
agents of the most important function of the skin responsible
for the regulation of the transepidermal water loss [26].

The main investigation to determine the properties of
semi-solid preparation is rheological measurements (plastic
features, spread capacity and tixotropic properties) [9, 13,
18]. The rheological properties of an emulsified system sig-
nificantly determine its usefulness and purpose, so they are
needed in the analysis of its properties [17]. Other important
investigations of semi-solid preparations for dermatological
use are extensometry properties [1, 11, 16], determination of
the drop point and the flow temperature and the release of
a model drug from them [8, 19, 10].

Based on the collected information and data, a cream has
been prepared. This cream contains, as the main ingredient,
walnut oil and defatted powder of walnut seeds. Then, physical
and chemical properties of the cream have been determined.

MATERIALS AND METHODS

Raw material treatment and method of extraction

The seeds of Juglans regia were collected in the South of
Poland in the autumn of 2008.

The walnuts were stored until the day of experiment at
10°C. On the day of experiment, the walnuts were stripped
of husk, crushed, and sieved. After that, an amount of 1000g
of walnut was placed in percolator, wetted with mixture of
chloroform and methanol solvent 1:1 (v/v). The walnuts re-
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mained in percolator for 24h and on the next day, percolation
process was performed. The process was repeated three
times. Next, the solvents were distilled from the liquid ex-
tract in the rotary evaporator under lowered pressure and
then the oil was separated from the mixture.

The extracted and defatted seeds were dried and pow-
dered. The powder was semi-yellow, without smell. It was
not soluble in water and other solvents but expanded when
mixed with water.

Formula and cream preparation

Defatted, powdered walnut seeds 1.5
Water 11.0
Beeswax 4.0
Walnut oil 48.0
Witepsol 21.5

From the defatted, powdered walnut seeds, water and
walnut oil, an emulsion was prepared, which was modified
with witepsol and white beeswax in order to improve its gel
structure. To the final phase 5% of weigh of 4-aminobenzoic
acid was introduced as a model drug.

RESULTS AND DISCUSSION
Physical and chemical investigation of obtained cream

a) Determination of consistency and color
The formulation had a cream consistency, brown color
and a smell of walnut.

b) Determination of flow temperature and drop point
Drop point and flow temperature of the cream determined
by Ubbelhod's apparatus [14] were 30°C and 32°C.

¢) Determination of extensometry

The spreadability of the cream was measured with an ex-
tensometer [11]. The apparatus consists of glass plate fixed
in a holder and a second glass plate. The sample of 1 cm? of
cream was applied into the centre of the larger glass plate and
the second plate was put on the sample. The weight of 1200g
was placed on the upper glass plate. After 8 minutes, the di-
ameter of the spread sample was measured. The experiments
were performed in triplicate and mean diameter was calcu-
lated. The spreadability for the cream was 24.44cm?.

d) Rheological properties of the base

Rheological properties of the cream formulations were
conducted at Rheotest 2- Medinger apparatus using cylinders
s/s1, with sheer rate (Dr) in the range (1.5s"1- 656s1). The re-
sults of the experiment are shown in Fig. 1, 2, 3a and 3b.

The obtained values of shear stress (Tr) obtained at in-
creasing values of shear rate (Dr) at temperature 22°C enable
us to draw ascending curve characteristic for plastic flow.
Measurements of shear stress Tr were determined at de-
creasing values of shear rate. The values of shear stress (Tr)
enable us to draw the second descending curve, which has
a common start and end point with the ascending curve.

Resultantly, the close hysteresis loop area was obtained
having the field magnitude of 236657x10-1Pa, (fig. 1).
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Figure 1. Ascending and descending rheogram for cream at
temperature 22°C

Taking the same measurements for cream at the tempera-

ture 30°C, curve characteristic for pseudoplastic flow was
obtained (fig. 2). At the same temperature, the product had
thixotropic properties. Hysteresis loop area had the field
magnitude of 207586x10-1Pa, which is smaller than the pre-
vious one. It indicates that when the temperature increases,
the thixotropic properties decrease. At the temperature
above 30°C, the product did not show thixotropic properties.
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Figure 2. Ascending and descending rheogram for cream at
temperature 30°C

In addition, the effect of viscosity change at the tempera-

ture range of 30°C-50°C was evaluated. The results are
showed in Fig. 3a and 3b.

400
350 A
300 -
250
Dr(s') 200 -
150
100 -
50 A
0 + * +

0 20000 40000 60000

—e— 22°C

80000

1 (mPas)

Figure 3a. Effect of viscosity change in relation to shear rate at
temperature 22°C
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Figure 3b. Effect of viscosity change in relation to shear rate at
temperature 30°C, 35°C, 40°C, 45°C, 50°C

The presented figures show that when the temperature in-
creases, the character of flow of the cream will change from
plastic flow into pseudoplastic flow and to newton flow.

Finally, the release of 4-aminobenzoic acid (PABA) was
determined. PABA was used as a model drug. It adsorbs ra-
diation with the wave length of 280 -320nm (range of UVB)
and it can be used as antisolar formulation [23, 24].

A release test of PABA was performed with Dissolution
Paddle Apparatus and the extracting cell was described in
Farmakopea Polska VIII [10, 14].

The release of PABA to water was conducted at the tem-
peratures 22°C, 30°C, 35°C, 40°C, 45°C, 50°C. The amount
of released substances after predetermined time was deter-
mined with spectroscopic method. Using modified Higuchi
equation, the constant rate of release (K) and lag time (Td)
were calculated.

The amount of released substances of cream formulation
at constant rate of release (K) and lag time (Td) are presented
in Table 1.

Table 1. The amount of released substances from cream formulation
(Mt), constant rate of release (K), and lag time (Td)

Temp. (°C) t(h) (m;) (mgK:uz) -(rﬁ)
22 9 6.01 2.20 2.85
30 9 13.62 5.72 0.70
35 9 17.67 6.37 0.04
40 9 30.56 12.57 0.64
45 9 45.99 18.97 0.56
50 9 77.18 30.70 0.30
CONCLUSION

Defatted walnut seeds and oil fraction of walnut was used
in preparation of cream formulation. Addition of white bees-
wax and witepsol reinforced cream to get a gel structure. The
cream had creamy consistency and the application on the
skin was very easy. The cream was similar to vanishing
cream; it means that when applied on the skin, the contact
surface remained shiny and after certain time (2-3 hours), it
had a tendency to reduce its fattiness. The usefulness of this
cream is determined by the following test results: drop point
30°C, flow temperature 32°C, spreadability 24.44cm? under
the load of 1200g. The cream at room temperature has a plas-
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tic flow and thixotropic properties. Thixotropic properties
were observed up to the temperature of 30°C. With the in-
crease of temperature, the plastic flowing of the cream
changed into pseudoplastic flow and then newtonian flow.
The release of 4-aminobenzoic acid from the cream in-
creased with the increasing temperature from 2.3% at the
temperature 22°C to 32% at the temperature 50°C. The sub-

stance was later released from the cream at 22°C; at other
temperatures, the lag times were very close.
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