
INTRODUCTION
There are about 15 types of Jug lans, which be long to Jug -

lan daceae group. Jug lans re gia origi nates from the Near East 
and now it is widely cul ti vated in Europe, North Af rica and
North Amer ica, too.

The wal nut seeds are a high- energy prod uct, which con -
tains about 650 kcal per 100g. The rea son for this is a large
amount of fats in seeds ap prox. 63.6-67.2%. The seeds oil
con tains 10% satu rated fatty ac ids (pal mitic acid and stearic
acid) and 90% un satu rated fatty ac ids, out of which 9-30% is 
oleic acid, 57-76% is li nolic acid and 2-16% is lino lenic acid
[22]. The wal nut oil is a rich source of to co ferol, which oc -
curs in four forms. Beta and gamma to co pher ols con sist of
19.5mg/100g fol lowed by delta to co pheroles – 3.05mg/100g 
and alfa to co pheroles 2.6mg/100g [12]. 

Lipo philic com pounds like lip ids, tria cy lo gli cerides, to -
co pheroles are sepa rated by the use of non po lar sol vents like
me tanol, ace ton, chlo ro form or their mix tures [4, 6]. Wal nut
oil may be ob tained by us ing cold press ma chines [28].

Nowa days, there is a great in ter est in mak ing semi solid
for mu la tions for der ma to logi cal use due to their nour ish ing,
mois tur iz ing, and pro tec tive prop er ties [15, 17, 20]. In cur -
rent lit era ture, the most popu lar prod ucts used in cos met ics
are avo cado oil [5], al mond oil [2] and other like maca da mia
nut oil [3], jo joba wax [25], shea butter [21].

There is some in for ma tion about pos si bili ties of us ing
lipo philic and hy dro philic frac tions ob tained from Jug lans
re gia, which can be used in cos metic for mu la tions [26, 27]

but there is not enough in for ma tion re gard ing the use of de fat -
ted mat ter ob tained from Jug lans re gia as a gel agent.
Appar ently, the use of the wal nut oil for cos metic pur pose is
due to its high con tent in es sen tial fatty ac ids, es pe cially lino -
leic and lino lenic ac ids. These ac ids are con sid ered cru cial
agents of the most im por tant func tion of the skin re spon si ble
for the regu la tion of the tran se pi der mal wa ter loss [26].

The main in ves ti ga tion to de ter mine the prop er ties of
semi- solid prepa ra tion is rheo logi cal meas ure ments (plas tic
fea tures, spread ca pac ity and tixo tropic prop er ties) [9, 13,
18]. The rheo logi cal prop er ties of an emul si fied sys tem sig -
nifi cantly de ter mine its use ful ness and pur pose, so they are
needed in the analy sis of its prop er ties [17]. Other im por tant
in ves ti ga tions of semi- solid prepa ra tions for der ma to logi cal
use are ex ten so me try prop er ties [1, 11, 16], de ter mi na tion of 
the drop point and the flow tem pera ture and the re lease of
a model drug from them [8, 19, 10].

Based on the col lected in for ma tion and data, a cream has
been pre pared. This cream con tains, as the main in gre di ent,
wal nut oil and de fat ted pow der of wal nut seeds. Then, physi cal
and chemi cal prop er ties of the cream have been de ter mined.

MATERIALS AND METHODS

Raw ma te rial treat ment and method of ex trac tion
The seeds of Jug lans re gia were col lected in the South of

Po land in the autumn of 2008.
The wal nuts were stored un til the day of ex peri ment at

10C. On the day of ex peri ment, the wal nuts were stripped
of husk, crushed, and sieved. Af ter that, an amount of 1000g
of wal nut was placed in per co la tor, wet ted with mix ture of
chlo ro form and metha nol sol vent 1:1 (v/v). The wal nuts re -
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mained in per co la tor for 24h and on the next day, per co la tion 
pro cess was per formed. The pro cess was re peated three
times. Next, the sol vents were dis tilled from the liq uid ex -
tract in the ro tary evapo ra tor un der low ered pres sure and
then the oil was sepa rated from the mix ture. 

The ex tracted and de fat ted seeds were dried and pow -
dered. The pow der was semi- yellow, with out smell. It was
not solu ble in wa ter and other sol vents but ex panded when
mixed with wa ter.

For mula and cream prepa ra tion
De fat ted, pow dered wal nut seeds  1.5
Wa ter 11.0
Bees wax   4.0
Wal nut oil 48.0
Witep sol 21.5
From the de fat ted, pow dered wal nut seeds, wa ter and

wal nut oil, an emul sion was pre pared, which was modi fied
with witep sol and white bees wax in or der to im prove its gel
struc ture. To the fi nal phase 5% of weigh of 4- aminobenzoic 
acid was in tro duced as a model drug. 

RESULTS AND DISCUSSION
Physi cal and chemi cal in ves ti ga tion of ob tained cream

a) De ter mi na tion of con sis tency and color
The for mu la tion had a cream con sis tency, brown color

and a smell of wal nut.

b) De ter mi na tion of flow tem pera ture and drop point 
Drop point and flow tem pera ture of the cream de ter mined 

by Ub bel hod's ap pa ra tus [14] were 30C and 32C.

c) De ter mi na tion of ex ten so me try
The spread abil ity of the cream was meas ured with an ex -

ten so me ter [11]. The ap pa ra tus con sists of glass plate fixed
in a holder and a sec ond glass plate. The sam ple of 1 cm3 of
cream was ap plied into the cen tre of the larger glass plate and
the sec ond plate was put on the sam ple. The weight of 1200g
was placed on the up per glass plate. Af ter 8 min utes, the di -
ame ter of the spread sam ple was meas ured. The ex peri ments
were per formed in trip li cate and mean di ame ter was cal cu -
lated. The spread abil ity for the cream was 24.44cm2.

d) Rheo logi cal prop er ties of the base
Rheo logi cal prop er ties of the cream for mu la tions were

con ducted at Rheo test 2- Med inger ap pa ra tus us ing cyl in ders
s/s1, with sheer rate (Dr) in the range (1.5s- 1- 656s-1). The re -
sults of the ex peri ment are shown in Fig. 1, 2, 3a and 3b.

The ob tained val ues of shear stress (Tr) ob tained at in -
creas ing val ues of shear rate (Dr) at tem pera ture 22C en able 
us to draw as cend ing curve char ac ter is tic for plas tic flow.
Meas ure ments of shear stress Tr were de ter mined at de -
creas ing val ues of shear rate. The val ues of shear stress (Tr)
en able us to draw the sec ond de scend ing curve, which has
a com mon start and end point with the as cend ing curve.

Resul tantly, the close hys tere sis loop area was ob tained
hav ing the field mag ni tude of 236657x10- 1Pa, (fig. 1). 

Tak ing the same meas ure ments for cream at the tem pera -
ture 30C, curve char ac ter is tic for pseu do plas tic flow was
ob tained (fig. 2). At the same tem pera ture, the prod uct had
thixo tropic prop er ties. Hys tere sis loop area had the field
mag ni tude of 207586x10- 1Pa, which is smaller than the pre -
vi ous one. It in di cates that when the tem pera ture in creases,
the thixo tropic prop er ties de crease. At the tem pera ture
above 30C, the prod uct did not show thixo tropic prop er ties.

In ad di tion, the ef fect of vis cos ity change at the tem pera -
ture range of 30C-50C was evalu ated. The re sults are
showed in Fig. 3a and 3b.
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Figure 1. Ascending and descending rheogram for cream at
temperature 22C

Figure 2. Ascending and descending rheogram for cream at
temperature 30C

Figure 3a. Effect of viscosity change in relation to shear rate at
temperature 22C



The pre sented fig ures show that when the tem pera ture in -
creases, the char ac ter of flow of the cream will change from
plas tic flow into pseu do plas tic flow and to new ton flow.

Fi nally, the re lease of 4- aminobenzoic acid (PABA) was
de ter mined. PABA was used as a model drug. It ad sorbs ra -
dia tion with the wave length of 280 -320nm (range of UVB)
and it can be used as an ti so lar for mu la tion [23, 24].

A re lease test of PABA was per formed with Dis so lu tion
Pad dle Ap pa ra tus and the ex tract ing cell was de scribed in
Far mako pea Pol ska VIII [10, 14].

The re lease of PABA to wa ter was con ducted at the tem -
pera tures 22C, 30C, 35C, 40C, 45C, 50C. The amount
of re leased sub stances af ter pre de ter mined time was de ter -
mined with spec tro scopic method. Us ing modi fied Higuchi
equa tion, the con stant rate of re lease (K) and lag time (Td)
were cal cu lated.

The amount of re leased sub stances of cream for mu la tion
at con stant rate of re lease (K) and lag time (Td) are pre sented 
in Ta ble 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) Mt
(mg)

K*
(mgh1/2)

Td 
(h)

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

CON CLU SION 
De fat ted wal nut seeds and oil frac tion of wal nut was used

in prepa ra tion of cream for mu la tion. Ad di tion of white bees -
wax and witep sol re in forced cream to get a gel struc ture. The 
cream had creamy con sis tency and the ap pli ca tion on the
skin was very easy. The cream was simi lar to van ish ing
cream; it means that when ap plied on the skin, the con tact
sur face re mained shiny and af ter cer tain time (2-3 hours), it
had a ten dency to re duce its fat ti ness. The use ful ness of this
cream is de ter mined by the fol low ing test re sults: drop point
30C, flow tem pera ture 32C, spread abil ity 24.44cm2 un der
the load of 1200g. The cream at room tem pera ture has a plas -

tic flow and thixo tropic prop er ties. Thixo tropic prop er ties
were ob served up to the tem pera ture of 30C. With the in -
crease of tem pera ture, the plas tic flow ing of the cream
changed into pseu do plas tic flow and then new to nian flow.
The re lease of 4- aminobenzoic acid from the cream in -
creased with the in creas ing tem pera ture from 2.3% at the
tem pera ture 22C to 32% at the tem pera ture 50C. The sub -
stance was later re leased from the cream at 22C; at other
tem pera tures, the lag times were very close.
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