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Abstract

The article describes the preparation of dry extract from leaves of the wild walnut using 
lyophilization methods in laboratory conditions.
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General characteristics of common walnut. Common walnut (Juglans regia L.) belongs 
to the genus Juglans of the Juglandaceae family and it is one of the most widespread walnuts in 
the world. About 20 (in other sources up to 40) species of the walnut tree, relating to the group of 
ancient and long-lived trees, with high medicinal and food properties, are found wild in Turkmenistan 
(Berdimuhamedov, 2010). The trunks of long-living or old trees are dark gray and very beautiful. The 
branches are angular and bark is dark gray. The branches are green in spring and brownish-green in 
autumn, and bear many pointed spikes. The leaves are compound, very large (20-40 (55) cm long, up 
to 75 cm long in emerging branches, 15-40 cm wide), alternate, unpaired feather-like, consisting of 
2‒7 pairs of ovate-lanceolate leaves. It blooms in April-May, fruits in September-October.

Aim of the study: to determine the authenticity of the raw material based on the external signs, 
macro and microscopic analysis of the leaves of common walnut (Juglans regia L.), to dry them under 
suitable conditions, to obtain a lyophilized dry extract from the dried raw material.

Morphological-anatomical analysis of common walnut leaf. In order to introduce a new 
medicinal plant raw material into medical practice, it is important to characterize the external and 
microscopic diagnostic signs that can easily assess its authenticity, both whole and crushed or in 
powder form. This aspect becomes particularly important in the distribution of filter-bags with raw 
material and tablets. In the literary sources, there are scientific works dedicated to the anatomy of the 
common walnut leaf, however, there is no pharmacognostic interpretation of the results that would 
allow to diagnose the raw material (Daironas, 2012).

Leaves of the walnut tree growing naturally in the Garayalchy Valley of the Central Kopetdag 
were collected in July 2023 (Figure 1). The collected leaves were tested for the complete compliance 
with the collection conditions and the absence of blackened parts and impurities. They were air-dried 
to a residual wetness level of 7.5–8.8%. They were prepared for the next stages of the testing.

Figure 1. Leaf of common walnut
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Identification of external signs was done by ordinary examination. The microscopic analysis of 
common walnut’s leaves was carried out based on the generally accepted methodology (ГФ-XIV РФ; 
Куркин, 2014; Чебышев, 2018; Dev, 2011; Paudel, 2013).

A whole or a definite part of the leaf should be placed into the test tube, a small amount of 5% 
NaOH solution should be poured on it, and it should be heated with the help of the spirit-lamp and 
boiled a little. The softened leaf is then placed on the microscope slide with the help of forceps, and 
a small amount of glycerine solution is added to it so that the cells with distinctive features can be 
well visualized. The prepared micropreparation is then viewed under a microscope at 40x to 400x 
magnification and its distinctive features are characterized. The microscopic characterization was 
performed on the Leica DMC 2900 Microscope.

When examining the surface of the common walnut’s leaf preparation, epidermal cells with 
straight or weakly thickened walls and rectangular shape (35-50 µm long, 15-30 µm wide) can 
be seen (Figure 2). The wall thickness of the clearly visible thickened parts is 2-3 µm. They have 
anomocytic type stomas. The trichomes are of 3 types: 4-6 clothing non-grandular, bundle hair, 
located predominantly along the veins, with two-celled stalk, with a four-celled head, glandular hair 
and glandules.

Figure 2. Microscopy of the common walnut: 1-surface preparation; 2- stomas; 3-upper epidermis, 4-conducting 
bundles.

Length of clothing bundle hair is 100-200 µm and width at the base is 10-15 µm. The length of 
a two-celled stalk, four-celled head, glandular hair is 20-30 µm, diameter of the head is 20-35 µm, 
width of the stalks is 20 µm. The glandule with  diameter of 50-70 µm are formed by 12 radially 
arranged cells. Crystalline inclusions of calcium oxalate are in the form of druses with 30-50 µm 
diameter. When examining the powder preparation, the fragments of the epidermis, characteristic 
trichomes, grandules, and calcium oxalate druses can be seen.

Characteristic features of the common walnut leaf are distinguished by the fact that the bundle 
hairs are located only along the vein.

Preparation of dry extract from the heavy extract of common walnut leaf by lyophilization. 
The dried leaves of common walnut were crushed with the help of the crushing machine and passed 
through sieves with a mesh diameter of 2-4 mm.

Then, 200 g sample was taken, poured with purified water at the ratio of 1:10, and placed in 
refrigerator at 5ºC for 12 hours. It was then removed from the refrigerator and extracted in the 
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desiccator at 90ºC for 3 hours. After completion of the extraction stage, it was filtered using a 4-layer 
gauze. Then the liquid extract was placed in the rotary evaporator Rotavapor R II for 4.5 hours 
(Figure 3).

Figure 3. Deposition of the liquid extract prepared from common walnut leaves in the rotary evaporator 
Rotavapor R II

The concentrated extract was lyophilized for 36 hours in the Benchtop pro 8 L XL-75 lyophilizer.
The yield of lyophilized dry extract of common walnut leaves was expressed in percentage 

by calculating the dry weight of the raw material. Based on the studies, the yield of dry extract of 
common walnut leaves was equal to 15.5%.

Physicochemical properties of dry extract of common walnut leaves.
The lyophilized dry extract of common walnut is dark black (Figure 4), with characteristic flavor, 

easily becoming wet over time in humid air, easily soluble in water, and it is hard substance with 
astringent taste.

Figure 4. Lyophilized dry extract of common walnut leaves

Determination of extractives content was carried out using the gravimetric method described 
above. The medicinal plant raw materials were obtained by random extraction method to determine 
the content of extractive substances.

Medicinal plant raw material was sieved with a diameter of 1 mm and placed in a 200-250 ml 
conical flask. 50 ml of solution was added to it. The flask was capped, weighed and left for 1 hour. The 
flask was then heated slowly with a reflux condenser and refluxed for 2 hour. After the flask cooled, its 
mouth was capped again and its weight was measured. The weight loss of the flask was replenished 
with the solvent used in the beginning. The flask is then shaken and filtered through a filter paper into 
a clean 150-200 ml flask. A volume of 25 ml of the filtered solution should be pipetted into the 7-9 cm 
diameter ceramic (porcelain) plate dried at 100-105ºC and accurately weighed (Figure 5) and dried 
in the water bath until drying.
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Figure 5. Lyophilized dry extract of common walnut leaves

The bowl with dried residue was again dried to constant weight at 105ºC and cooled in the 
desiccator for 30 minutes. 

The content of extract substances is calculated based on the following formula as a percentage of 
fixed dry medicinal plant raw material:

X m V
a W

=
⋅ ⋅ ⋅
⋅ −( ) ⋅
100 100

100 25
,

where m – mass of dry residue, g; a – weight of medicinal plant raw material, g; V – volume of 
extractant used in one-time processed medicinal raw material, ml; W – wetness of medicinal raw 
materials, %.

The weight of the lyophilized dry extract obtained from the dried raw material of the common 
walnut leaves calculated in this sequence was equal to 15%.

CONCLUSION

1.	As a result of the conducted researches, the following indicators were considered favorable 
when using purified water as an extractant for the preparation of lyophilized dry extract of common 
walnut: the yield of extractive substances when using purified water as an extractant depending on the 
size of common walnut was equal to 15.5% of the fixed dry matter of the raw material.

2.	Maceration method was found to be suitable for obtaining dry extract of common walnut.
3.	As a result of the conducted research, the external look, physical and chemical parameters of 

the dry extract of common walnut were determined. It is a hygroscopic substance of dark black colour, 
having flavor and astringent taste. It dissolves well in water. The yield of dry extract of common 
walnut leaves should not be less than 15%.
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