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ABSTRACT

The article presents the resules of soudying the composivien of walnue leaves (Juglansregia L) growing in the
Republic of Uzbekistan. Methads of abraining dry extrace exeraction from raw materials and scandardizatan of
tanning concained in walnue leaves, Pharmacological spudy of toxicicy and anci-inflammatery effect of walnut leaf

extract.

Keywords: juglansregia L., walnut, dry exoract, bislagically active substances.

INTRODUCTION

Walnuts Juglansregia L., fam. Juglandoceas] are
of great interest for science and proclice. Leaf
preparations  [decection  and  infusion) ore
choracterized by their tart ond bitter toste and
binding proparties due to the tanning they
contain, which iz why they ore often used asz an
anti-diorthea binder. In folk medicine, infusions
and decoctions of walnut leaves are used 1o
imprave metcbolism and heart disease, with
chronic  eczema, dermotomycosis, exudative
diathasis, scrofuleise and rickets, purulen
wounds, screfula, beoils, carbuncle (semetimes for
this purpose prepore cintments in sunflowear oil),
with lung oil, skin and other forms of wberculosis,
diseases of the mucous membrane of the mouth
and throal as an appetizing agent and in gasiric
dizseazes, for the treatment of dicbetes mellitus,
gawt, anemia and avilaminosis, pain,
dysmenorrhoss and venereal diseases, frosthite,
and for strengihening ond  stimulating  heir
growth.

OBJECTIVE OF THE STUDY

To develop a methed for oblgining a dry exiract
from the leaves and immature fruits af walnut,
allowing for the apfimal yield of biclogically
active compounds, by salecling the fechnological
operations that ensured the simplification of the
technology, reducing the duration of the pracess,
increazing the yield of extractive substances and
sxpanding the spectrum of specific aclivity of the
target product. Leaves and immature walnot fruits
collected  during May-July in Toshkent and
Andijan regions were used for the study. The

leaves are eomplax, successive and the adges are
whole. Before drying, the lecwes were sorled.
Leaves decamposed in one loyer were naturally
dried at room temperature in an air-cenditioned
room with periodic furning over. As o result of the
natural drying method, the whale dried leoves of
the plant were obtoined. In the dried raw
materials the fannins confent, residwal moisture
and the gquantity of heowy metals and troce
alements were determined.

Residual moisture: Residual moisture content was
determined first of all in dried row maleriols.
Residual moisture content of samples (leaves] was
determined on  the Model-"5F-1"  moisture
analyzer. The working femperaiure of the
maoisture meter iz 105°C. The durafion of the
measurement is 10 minutes until the sample
reaches o constont mass. To  delerming  the
humidity, an exact weight of at least 5 g is taken
and the test result is disployed on the screen of
the device. The guaniitative content of residuel
maoisture for the studied somples wos 4.2%
respectively.

Heavy metals are detected on an  opticol
emission spectrameter with induclively coupled
argen plasma Opfima-2400 DV [USA). Heawy
metals  should not  excesd 0.01% in  the
preparation. Table 1 presents the resulls of the
study of guantitative determination of micre- and
macroelements, according te which it can be said
that the content of harmful substances did net
excesd permissible nerms and the presence of
mercury, lead and arsenic was not detected [1].
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Table 1: Quantity of heavy metals and trace elementswalnut leaf

*Mete. Preparation of lead acetate solution: place 15 g of ammeonium acetate in o 100 ml fask and
dissalve in woter, add 0.5 ml of ice acetic acid and dilute with water ta the mark [1].

Determination of ftannins. When exiroding
nanning fram row materials, most offen wse the
method of extraction of het water, so the
axiraction of air-dry raw materials for qualitative
analysis wos carried out ot a tetal ratic of row
materials: water (hydramodule) 1:10 occording 1o
the methodolegy sef oul  in  the Siafe
Pharmocopoeia Xl edition. About 0.5 g of dry
axtract is placed in o conical flask with a copacity
of 100 ml, pour 20 ml of distilled water and
heated in a water bath with a refrigerator back at
o temperature of 40-500 C for 1 hour. Filler the
resulting extract. Place 5 ml of filtrate in a tube
and add 0.2 ml 10% lead acetate soluficn in
acefic  ocid  selution  (10%]  |deposifion  of
hydralysable tanning), then filer the sludge and
add 0.5 g of iron ammonivm alum fo the
resulting salution. The solution scquires a black
and green ¢olouring.  Precipitation  reactions

include interaction of tanning with the following
reagents - with 1% gelatin solutian, prepared an
10% sodium chlaride solution, with alkaloid salts,
5% potassium bihromate solution, with 10% acetic
lead solution, with bromine water and with o
mixture of 40% formaldehyde selution  and

Table 2: Results of gualitative reactions to tannins extraction from walnut leaves

concentrated  hydrochloric acid, and fo color
reactians - with iren ammonium alum. When
tanning interact with 1% gelatin selutien prepared
in 10% sodium chloride solution, sludge is formed
or solution turbidity eccurs. If escess gelotin is
added, the turbidily disoppears. Deposifien of
tanning with alkaloid salts (guining sulfate) forms
white sludge. Tonning in interaction with 5%
solution of potassivm  bikromate form  brown
sludge or turbidity. Al interoction with 10 %
solution of acefic lead tannins of hydrolyzed
group form flaky sediment. The tannins of the
condensed group form floke sediment in reaction
with bromine water when heated. The 10% lead
acefate salution in the acetic solution [10%)
precipitates the hydrelysisable fannins, while the
condensed tanming remain in the solution, which
with iron ammonivm alum give o black and
green  colouring.  The  mixure of  40%
formaldehyde  solution and  concentrated
hydrochloric acid  precipitates the condensed
tanning, and the hydrelysable tannins remain in
the seolution [2, 3]. The results of gualitative
research are presented in summary table NeZ.
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Far guanfitafive determination  of fanning
substances such methods as: gravimetric [based
an guantitative deposition af tanning substances
with gelatin, salls of heavy metals, efc)] are
wsed.), titrimefric (bosed on oxidative reactions,
primarily  with pobassium permanganate),
photoelectric colorimetric [based on the ability of
fannins fo form stable colored reaction products
with salis of oxide iren, phespharus tungsten acid,
ete ], spectrophotemetric [based on comparafive
analysis of the optical density of standard and
studied somples) and others |2, 3], But as it
follows fram the literoture data, the method of
permanganotometry is more ccceptable dus 1o its
efficiency and occuracy. This method is based on
light eoxidation aof tannins with  potassivm
maongenese oxide in an acddic medivm in the
presence of indigosulfonic acid. At the end point
af fitration, the coler of the solution varies from
blue to golden-vellow [1]. According to the
methad of the State Phormacoposic Xl
determination of tanning by permanganatometiy
was carried out in the fellowing way. Abaut 2 g
lprecise hinge] of crushed row materials, sifted
through o sieve with a hole diometer of 3 mm,
poured 250 ml of beoiling water and heated in a
water bath for 30 minutes with frequent mixing.
Then for 30 minwles the exroclion was sel ol
room temperature and fillered through o paper
folded filter inte @ 100 ml flask and brought to
the mark with water. 25 ml of extraction was
ploced in a 1-liter canical flask, 750 ml of water
and 25 ml of indigesulphonic acid solution were
added and fitration was done at canstant stirring
with 0.02 mel/l potassium permanganate unfil
golden yellow colouring. A control experiment
was conducted simullaneously.

1 ml solution of potassium
permanganate  [0.02  mol/l)  corresponds  fo
0.004157 g of tanninsg in terms of fannin.

The quanfitafive content wos calculated

by fermula:
o V7 V1130008167 5 2505 100 % 100
s S u [ 10d = %)

where,

W - walume of permaonganate potassivm solution
10.02 mol/l) used for tilration of extractian, in ml;
W1 - valume of permongaonate potassivm solufion
10.02 maol/l), spent for fitrafion in  conirol
axperiment, in ml;

m - rew material hinge, d;

0.004157 - quantity of tanning coresponding 1o
1 ml af potassivm permanganate salution [0.02
mole/l) (in terms of tannin}, in g;

W - loss in mass during drying of rew materials,
in % [4].
The result of the guanfitative content af tannins.
(2,6 - 0,5) x 0,004157 x 250
® 100 x 100
B -
e = 8,98

1,018 x 25 x {100 -
3.7

As can be seen from the obtoined daota, the
tannins cantent is 8. 98%.

Cheoice of extraction method.
methods of extraction were considered as
possible methads of clcohol extroction fram
walnut leaves: maceration, fractional maceration,
percalation and recolation. All the methods wsed
are widely used in industry to obloin alcoholic
bewerages from plant raw materials.  After
completion of soch stage ar extraction as a
whaole, the obfoined exdroctions were merged by
grawity. The remaining meal wos sgueezed out
after extraction and the resulting plums were
combined with the corresponding exirocs.
Combined exiracions were defended ai o
temperature no higher than +10°C fer 2 days,
after which they were filtered. Dry leaves of the
plent were used in the experiment, which were
shredded 1o the required size. The obtained
product was dried in the rotary evaporator at
temperature from 40-500C. The experimenial
part of the work wos done occording to the
tradiicnal scheme, staing with the establishment
af technological porameters of medicinal plant
raw  materials  (DLR) and  ending with  the
develapment of guality standards for the finished
praduct.

Technelogical properties of harbol medicinal raw
materials  indude the degree of grinding,
fractional compesition, bulk weight, exiraciont
abzorption cosfficient ond maoss  flowability,
duration of extraction and the number of phose
conmtocts  of row  materials  and  extractant
[multiplicity). The chaoice of the aptimum degree
aof grinding wos determined by the gquantilative
content  of fannins  in the estractions. The
exfractions  obloined during the exiraclion
experiment  were analyzed. The guality of
exiracled extrocts was assessed by the dry residue
content. Thus, the aptimal method was chosen for
reperkelation [Table 3).

The following
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Table 3: Selection of extraction method

The resulting liquid extroct is dark brewn with a
greenish tint and o specific odeur. Further this
liguid extroct wos evaporated under wecuum on
the rotary evaporaior and dried under vacwum 1o

el ol f]E %
[ T S |

ablain a dry estract with residual meisture not
exceseding 5%. The received dry extroct represents
a hygroscopic powder of brown colour with a
specific smell.

AR i LE-lemtmetsr

- " a5 i7
| a7

1-1) eercimeter lermthan b ow

Degee of crustimg

Fig.1: Results of study of the degree of raw material crushing

Zelection  of the optimal exdractant.  The
axpariment waos conducted en thres samples,
selected an the basis of literature dota. We chose
40%, 70% and 96% ethyl cleohel selution as the
samples. Exirection of walnut leaves was carried
out from the canopies of the same sample of row
materials, under the some conditions [of room

temperature, for 3 hours), the ratic of row
materiols - extractant 1:10. The estractions were
a dark, muddy liguid, and when sedimentation
was formed sediment.  As o result of the
experiment, the optimal extroctant wos chosen as
A0% ethwd aleohol, az the highest yield of tanning
was extracted by this extractant [Table 4).

Tahle 4: Selection results of the optimal extractant

Influence of the degree of crushing of row
mcterials on the yield of fonnins from walnwt
leaves. The completensss of the target substance
sxtraction depends to o grest extent on the
degree of the plant raw materials shredding.
When searching for the opfimum volue of the
degree of raw material shredding, we used leaves
which were shredded to different degrees: coarser
than 2 em, 1.5-2 em, 1-1.5 cm, shallawer than 1
cem. As expecied [Fig. 1), with finer grinding of the
row material, the yield of tannins increased. Thus,
the vield of tanning when using raw maoterials
larger than 2 cm will reach 1.2%, when grinding
1.5-2 em - 1.9%, when grinding 1-1.5 c¢m - 2.1%
and when less than 1 cm - 2.2%. However, taking
inte account the foct thot excessively fing grinding
of the rew materiol considerably complicates the

filtration  of ihe obloined exrectant  and,
mareover, the yield of tonning from leoves
crushed less than 1 om varies insignificantly, our
choice waos stopped ot 1-1,5 em.  Selection of
aplimum femperalure. An increase in temperature
has o significant effect on the extraction of plant
substances, as the process of diffusion oceelerates
as the temperoture increases. Therefore, we
stucied the effect of the temperature factor an the
exfroclion process. The experiments were
conducted with the row materials under the same
condifions. The study of temperature influence on
fannins extracfion process was corried oul at
room femperature [18-2000C), at 30-400C and ot
40-5300C. From the received data (Fig.2) it is
visibla, that influence of temperature on fanning
substances output hos special influence.
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Fig.2: Influence of temperature on tanning agents yield

Study of exroction dynamics. In order 1o prevent
unreasoncble expenses during extraction of plant
row matenials, it is necessary to study the duration
of the exiroction process. Therefore, we studied
the dynamics of the extraction pracess in order ta
determine it and establish the phase sguilibrium
moment. In the axperiments, we astablished the
time reguired for the most complete depletion of
row materiols at four phose contacis. In the
literature we have data on the study of the
dynamics of the process at different metheds of
axfraction. Mowsever, it depends first of all an the
type of row materials used [3]). Experiments to
determine the phase eguilibrivm mement were
carried oul using the technigue described in this
paper. In the process of extradion afler a

Based on the data of Table 5, we hove prepaored
a picture. 3, on which the curves are given. On
which we can observe that with the depletion of

Table 5: Results of the extraction dynamics study

specified time, a somple wos taken frem the
exroctor ond  onolyzed for the ameunt of
exirocted tonnins. The study of the extraclicn
dynamics  showed  that  the  equilibriom
concentration of tanning at the first phase cantact
is echieved in - 8 h, at the second - & h, at the
third - 4 h and at the fourth - 2 h (Table 5). The
total vield of tannins wos 8.3% and 5.1%, with the
highest yield ot the first exrocion being 4.2% and
2.1%, af the second - 2.3% and 1.5%, af the third
- 1.2% and 1.0% and the fourth - 0.8% and 0.5%,
respectively. The fourth extraction is not expedient
due 1o low yield of substances, but the resuliing
exrection may be used in the extraction of a new
portion of raw materiols.

the relative exfraction rale

raw  materials
decreases, os evidenced by the curves.
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Fig. 3: Effect of extraction duration on DV output

Pharmocological study of toxicity of dry walnut
leaf extract. Acute toxicity of dry walnut leof
exiract waos studied using a common method
described in the literature, a single administration
of drugs with the definition of LDS0 and toxicity
clazs. Fer the esperiment we wsed white nan-
breeding mice of males and females in the
amount of 18 heads, body weight 19-21 g, cged
under guaranting for 14 days. Before and during
the experiments the mice were in vivorum at air
temperature + 20-22°C, humidity - na mare than
50%, wvolume of oir exchange [extracter hood:
inflaw] - 8:10, in light mede - day - night. Mice
were placed in standard plastic cells and kept an
a standard diet [&, 7).

Carrying out the sxperiment: for the experimant
to study the ocute toxicity of dry extract fram
walnut leoves, mice were divided infa 3 groups,
the dry extract wos injecled as fallows:

1 group (& mice) - per os in dose 10000 mg/ky
(0.4 ml);

Group 2 |6 mice] - per o3 in o dose of 15000
migSkg (0.4 ml);

Group 3 |6 mice) - par o3 in o dose of 20000
mg kg (0.8 ml).

Than mice af all groups were cbserved hourly
during the first doy of the experiment in the
loboratory conditions, and survival rate during the
experiment, general condition, possible seizures
and death were wsed as indicators of the animals’
functional state. Fram the second day the
observalions were mode daily, for 2 weeks in the
conditions of the vivarium, while chserving the
general state  and  oclivity, peculiarities  of
behavier, reaction to tactile, pain, sound and light
stimuli, freguency ond depth of respiratory
movaments, heart rate, the state of hair and skin,
the posiion of the tail, the ameunt and
consistency of foecal mosses, the frequency of
vrination, chonges in body weight, and other
indicators. All exparimental animals were kept in
the same conditions and on a commaon diet with
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free access te water and food. Aher the
experiment, LD50 and toxicity class of the
compared preparotions were determined [8].
Microcirculation  disturbance  and  edema
formation are the main signs of living fissue
inflammeation. Mumercus  mediatars  and
modulators  of  inflammation  take part  in
formation of acute inflammatary reaction. When
stuelying the acute toxicity of the preparation of o
dry extract from walnwt leaves, the following data
were obtoined

Groug 1 (dese 10000 mgrkg):  after
administration, mice remained active during the
day, no changes in behavier or functional state
were observed. The condition of wool and skin
was usual witheut changes, focd and woter were
not refused and no death of mice was observed.
On the second day and in the following period na
patholagical  changes in behovier  and
physiclogical indices aof mice were ochsarved.
Water and feed consumption was normal, and
grawih ond development refardation were not
observed. There were no deoths of mice for 14
days. Group 2 [dose 15000 mgikgl: no wisible
chonges weare cbhserved after administration of the
drug during the day of mice, no changes in
behavior and funclicnal siate were abserved. The
condition of wool and skin waos usual withouwt
chenges, food and waler were not refused and na
decth of mice wos observed. On the second day
and in the fallowing period na pothologicsl
chonges in behavier and physialegical indices of

mice were ocbserved.  ‘Waler ond feed
consumption was normal, ond  growth  and
development retardation were nol  chserved.

There were no deaths of mice during 14 days
[Tabla B).

Greup 3 (dese 20000  mglkg)  ofter
administration mice showed shon-term lethargy
and lack of mebility, which was 30-40 minutes
lster. After 1 hour the mice returned to their
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previous siate, the behoviour wos acive and
physical indicators did not deviate from normal.

On the second day and during the whale periad
of abservation for 14 days no chonges were
obaerved in mice' behavior and ather physical

indices, mice willingly consumed faad and water,

reactions to light and sound stimuli remained
normal, coot and skin were clean, urination and
calovage were nomal, weight and growth of
mice did nat log behind in development. Ma mice
were killed.

Table 6: Determination of acute toxicity of dry walnut leaf extract

Injecticn of a larger dose was net possible
because occording o HF the maximum amount
of injected liquid al intragastric administratian in
white mice, weight 19-22g iz 0.8 ml, oz well as
due to the density of the resulling suspensian. In
this connection, a dose of = 20 000 mgfkg is
proposed far LDS0 [1, 8], Accerding to the
classification  of toxicity of substonces, the
preparction  belengs te Closs Wl - relatively
harmless. Pharmacological study of the anti-
inflammuatory effect of walnut leaf exiract. The
anti-inflammatory effect of dry walnut leaf extrac
W studied using the methad
‘earrageeninaedema of the pow in rats" on 12
white rats, body weight 180 - 200 g of both
sexes. In rats, the wolume of the leg wos
measured three times beforehand in e nermal
way. The overage of three meosurements wos
coleculated  for  the  initicl  volume.  Acute
inflammatory reaction (osdema) was reproduced
under the sale injection of 0.1 ml 1% carragesnin
solution. Expression of inflammaiery reaction wos
estimated 3 hours  after the induction eof
inflammuation. The change of pew velume was
measured with the help of pletizmometer - water

chember with 24 mm diameter and curved outlet
fube |B].

The anti-inflammatery effect [ABI) was caleulated
by formula:

By HPE = 1- [Po :Pk) = 100,
whera:

Pa - an incresse in
experimenial group,

Pk is an increase in fool volume in the control
group.The drug was administered introgastrically
for 7 days. Far the experiment the rols were
divided inte 2 groups of & heads each. The
medications were injected as follows:

group - contrel - infragasiric water purified + 0.1
ml 1% carrageenin salution; group - experimanial
- intragastric 200 maskg suspension of dry walnut
leaf extract + 0.1 ml 1% corrageenin solution.
The results obloined in the study of anti-
inflammatory acivity of dry walnut leaf extract
showed that the preparation hos o reliable anti-
inflammatory aclivity in the studied dose (Table
7). Diry extract fram walnut leaves with intragastric
administration in a dose of 200 mgfkg ofter 3
howrs  significantly  reduced  swelling of the
inflamed foot by 15.5% compared to control.

fool wvalume i an

Table 7: Anti-inflammatory activity of dry walnut leaf extract
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SONCLUSION

The gualitative recclions to tannins showed a
arge guanfity [B8.98%) of tanning in walnut leaves.
Sceording to the content of dry residue the most
sptimal  methed of extraction wes chosen
wperkalation, and the most optimal extractont -
10% athyl clechol. According 1o the substances
oxicity clossification, the preparation belongs 1o
Class W1 - relotively harmless. Dy extract from
walnut leaves with intregasiric administration in a
dose of 200 mafkg hes significantly reduced
weelling of the inflamed faet in rots, showing that
t has an anti-inflammatary effect.
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