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Abstract

Aim.The aim of our studies was to determine

dry ash and moisture content in Adams’s root
(Thamus communis) samples collected in Kakheti
and Kartli regions of Georgia in order to use them
for preparing phyto and homeopathic medicinal
products.

Materials and methods. Materials were collected
in autumn and air-dried in the dark environment
at room temperature for three days. The dried
roots were cut, wrapped in the aluminium foil
and stored in airtight glass container at 4°C until
used.

Determination of total ash content. Having put
samples into the pre-weighed pots and weighed
again, they were placed on the heater in the fume
hood. When releasing vapours and gases was over
and organic remains turned black, the melting
pots were placed into muffle furnace for several
minutes. Having been cooled, the pots were
weighed again and total ash content calculated.
Determination of moisture. Samples were
weighed, put in melting pots and placed in
thermostat at 100 ° C. After five hours, they were
cooled, weighed and placed in the thermostat for
another hour. This procedure was repeated until
stable mass was achieved. Using the difference
between the weights hygroscopic water content
was calculated.

Results. It has been determined ash content and
moisture in Thamus communis roots collected

in Kakheti and Kartli regions of Georgia. The
average ash content in Kakheti sample was
20.83% and in Kartli sample — 10,95%. Kakheti
sample moisture was 71.76% and Kartli sample
—49.88%. According to literature data, dry ash
content in Thamus comunnis should not axceed
12%, and moisture should be less than 50% .
Conclusions.The obtained results on Thamus
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communis roots dry ash and moisture content
shows that only the samples collected in Kartli
region could be used for preparing phyto and
homeopathic medicinal products.

Keywords: Adam’s root, Thamus communis, ash
content, moisture.

Introduction

Georgian flora is reach in medicinal plants. As
an object of research we selected Adam’s root
(Thamus communis) that has successfully been
used for centuries in Georgian folk medicine for
treatment of various diseases, such as: bronchitis,
tuberculosis, inflammation of urinary bladder,
uterus diseases, osteochondrosis, radiculitis,
arthroses, polyarthritis, polyps, hemorrhages,
bruises, warts and eczemas, inter-rib neuralgia,
etc. (Surguladze,2015).

Tamus communis is perennial herbaceous plant
in the Dioscoreaceae family. It has fairly large
tuber and climbing stem. Its root has been used
in folk medicine for centuries (Makashvili,1961).
The plant represents a geophyte and its habitat
coincides with the habitat of vine. In other
words, it is spread mainly in Mediterranean
countries. Thamus communis grows in Algeria,
Morocco, Iran, Iraq, Turkey, Georgia, Armenia,
Azerbaijan, Ukraine (Crimea), Austria, Belgium,
Germany, Switzerland, Italy, UK, France,
Portugal, Spain, Macaronesia In Georgia Adam’s
root grows up to middle belt mainly in forests
and front forests (Meskhi, 1976).

Thamus communis mainly grows in mountain
beech, oak and chestnut forests in almost all
regions of Georgia. Botanical dictionary by A.
Makashvili mentions this plant as Mikhelta
(Makashvili,1961). Having studied old medical
handbooks, we stated that in the medieval

time, Thamus communis was known as Kusti
(Bagrationi,1985) and was used as a single herb
as well as in combination with other medicinal
plants mainly in the form of water and alcoholic
extracts and tinctures (Megrelishvili,1952).

In homeopathy Adam’s root is used for removing
freckles, suntans and spots of various origin as
well as for removing scratches and pockmarks,
relieving heap, waist and joints pains, rubbing
chilblains (Schwabe,1967).

According to scientific data Adam’s root

must contain ash not more than 12.0% and
hygroscopic water — not more than 50%
(Megrelishvili,1952).
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Materials and Methods

Collection and Identification of Plant Material
The plant roots for research were collected on
the Zedazeni mount, Kartli region, Georgia, UTM
zone 38 T, 480878-4635681, sea level 1110-1121
m. The Kakheti region sample was collected near
Sighnaghi, Georgia.

In Spring two different areas of Thamus
communis growth have been discovered on
Gombori mount hills. The plant was harvested
in one kilometer distance from Ujarma,

Georgia. The forest type: oak- beech-hornbeam,
herbaceous ground cover: Lily, Solomon’ seal,
etc. Soil: ash grey carbonate, Terrain: gentle
slope.

Samples have been collected in autumn when
vegetation period is over and biologically

active substance content and storage resevre
accumulation is high, the material biomass is
large, and seeds are dropped that guarantees
natural renewal of the plant. Tuber-like roots
with dark brown outside and whitish inside were
found deep in the ground. The taxonomy of the
plant was authenticated.

Sample Preparation. The roots of the plant were
properly washed under the running tap water
and rinsed in distilled water. The rinsed roots
were air-dried in the dark environment at room
temperature for 3 days. The dried roots were cut
by stainless steel knife to avoid oxidation of the
material compounds, wrapped in the aluminium
foil and stored in airtight glass container at 4°C
until used (Shavliashvili,2018).

Phytochemical analyses

Saponins (Frothing test). 30g of the roots are cut
to pieces, placed in Erlenmeyer flask. Then 300
ml of distilled water added to the flask (ration
1:10), stirred and heated. After boiling, the
content of the flask is filtrated. 2 ml of the filtrate
is placed in the test-tube and shaken. Thick foam
formation in the test-tube that is stable for 15
minutes, confirms the existance of saponins in
the tested objects (Devmurari, 2010).

calcium oxalate. The material is peeled and
ground/smashed on the porcelain evaporating
dish. The received mashed material is added
distilled water and strained. The process is
repeated until the received extract does not
irritate the skin. The extract is transferred in

the test-tube and centrifuged. Obtained white
precipitate is studied under the microscope. The
crystals are washed five times by chloroform
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to remove starch. Remained crystals are
heated, added water and checked the acidity.
The received crystals are solved in distilled
water and added ammonia oxalate solution.
The white calcium oxalate precipitate confirm
calcium ion existence in the tested material
(Megrelishvili,1952).

Determination of total ash content

Clean melting pots are weighed on analytical
balance. Samples are put into the pots and
weighed again, then the vessel is placed on
the heater in the fume hood at 120 ° C. When
releasing vapors and gases is over and organic
remains turn black, the melting pot is placed
into muffle furnace for several minutes again.

Having been cooled, the pots are weighed again
(Iobashvili,1941).

Determination of moisture

The plant moisture is calculated on the basis of
hygroscopic moisture and volatile compounds
loss that is determined by means of drying the
material to the stable mass. Two gram samples
are weighed on the analytical balance, put in the
pre-weighed melting pots and placed in drying
cabinet at 100 ° C for five hours.

After 5 hours covered melting pots are moved

to the desiccator, cooled for half an hour and
weighed on the analytical balance. Then placed
in the thermostat for the next one hour. After
cooling in the desiccator, it is weighed again.
This procedure is repeated until stable mass is
achieved (Flavio, 2006).

Difference between the weights before and after
drying shows the amount of the hygroscopic
water:

x = (A-B) /M * 100%

where, A is melting pot weight before drying,
g;x — hygroscopic water;B is melting pot weight
after drying, g; M is the sample weight, g.

Results and discussion
Qualitative phytochemical analyses

Saponins (Frothing test). Qualitative foam-
forming analysis on saponins has been conducted
. We cut 30g of the roots (both samples) to pieces
and placed in Erlenmeyer flask. Then 300 ml of
distilled water added to the flask (ration 1:10),
stirred and heated. After boiling, the content of
the flask was filtrated. 2 ml of the filtrate was
placed in the test-tube and shaken. Thick foam
formed in the test-tube and stable for 15 minutes,
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confirmed the existance of saponins in the tested
objects.

Calcium oxalate. The roots of both samples we
peeled and ground on the porcelain evaporating
dish. The received mashed material was added
distilled water and strained. The process was
repeated until the received extract did not irritate
the skin. The extract was transferred in the test-
tube and centrifuged. Obtained white precipitate
that contained white crystals was studied under
the microscope. The crystals were washed 5
times by chloroform to remove starch. Remained
crystals were heated, added water and checked
the acidity. It had alkaline nature. The received
crystals were solved in distilled water and added
ammonia oxalate solution. White calcium oxalate
precipitate was obtained.

Determination of total ash content

Clean melting pots were weighed on analytical
balance. Having put two samples per region into
the pots and weighed again, we placed the vessels
on the heater in the fume hood at 120 ° C.

When releasing vapors and gases was over and
organic remains turned black, we placed the
melting pot into muffle furnace for several
minutes. Having been cooled, the pots were
weighed again.

Results are shown on the table 1 and table 2.

Table 1. Determination of Ash Content in
Kakheti Sample

Sample No Kakh -1 | Kakh -2
Empty melting pot
weight, g 310331 | 27.8270
Weight of melting pot

with the sample

combustion, g 35.9876 | 32.7850
Weight of melting pot with

the sample after combustion, g 370969 | 2885690
Ash g 10638 | 1.0299
Ash Content, % 21.14490 | 20.52411

Table 2. Determination of Ash Content in Kartli
Sample

Sample No Kar-1 Kar -2
Sample weight, g (A) 5.0027 | 50325
Empty melting pot weight, g 376147 | 326809
Weight of melting pot with
the sample before
combustion, g 42 5625 37.6601
Weight of melting pot
with the sample after
combu}sltlon, g 3% 1187 332757
Ash, g ] 0.504 0.5948
Ash Content, % 10.07456 | 11.81918
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Determination of moisture

The plant moisture is calculated on the basis of
hygroscopic moisture and volatile compounds
loss that is determined by means of drying the
material to the stable mass.

Two grams of each Kartli and Kakheti samples
were weighed on the analytical balance, put

in the pre-weighed melting pots and placed in
drying cabinet at 100°C for five hours. After 5
hours covered melting pots were moved to the
desiccator, cooled for half an hour and weighed
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Lol HBg. F500d0 IMZ5053L90 JoOHNEOLS S
39bgoob 2-2 6034980 s 333 937 mbgm, 999y
935053L90 533z 356550 gargdEHMmdmemsby
120°C -%g.

3ol 999092, M3 99fys MOMJEols s S0MYOOL
2399Mmyma3s, MmOR6)0 dols 0o god530s.
0290 (599gbodyg oo dmgzsmagligom
9CIOOMFYerdo. 35303900 930y 23fjbgo.
300900 39093900 Imyz560¢0s bMo 1-Ls s
2-3o.

gb®ogo 1. bgo bsgmols 999339¢mds 39bgomols

on the analytical balance. Then they were placed 60d¢jddo.

in the thermostat for another one hour. After
cooling in the desiccator, they were weighed
again. This procedure was repeated until stable
mass was achieved.

Difference between the weights before and after
drying shows the amount of the hygroscopic
water:

x = (A-B) /M * 100%

where, A is melting pot weight before drying,
g; x — hygroscopic water; B is melting pot weight
after drying, g; M is the sample weight, g

We calculated the hygroscopic water content.
The results are illustrated in Table 3 and Table 4.

60dmdols # 3ob-1 3°b-2
608¢ydols Bobs, 3 (A) 50310 | 5.0180
390090 BHoggeol dsbo,
d 31.0331 | 27.8270
A0p9w0ob dsls boddmsb
000°@ @3589, 8 | 359976 | 397850
0390l dsbs bodMImnsb
090250 @j3ob 93900 3 | 370969 | 28.8569
bsgamo. @ (B) 1.0638 | 1.0299
690 Bs3omo, % 21.14490 | 20.52411

3bMogo 2. bgeo bsgmol 999339 mds Joeomeols
603dwmddo.

Table 3. Determining moisture in Kakheti

60330l # JoOm - 1| JsOo -2
608530l Bobs, 3 (A) 5.0027 | 5.0325
396090 BHoagwobl dsbo,
2 37.6147 | 32.6809
0290l dsbs bodmdmsb
9O®>© ©5fj3599; 425625 | 37.6601
0390 3sbs 609N
& L 300 ,
0005 @j30b 89903 ® | a0 1107 | 339757
Bogoto. ¢ (B) 0.504 0.5948
Bgowo bsgomo, % 10.07456 | 11.81918

sample.

Sample No Kakh -1 Kakh -2
Sample weight, g (M) 5.0512 5.0434
Empty melting pot 26.7942 31.4979
weight, g
Weight of melting pot 31.7650 36.4660
with the sample before
drying, g (A)

Weight of melting pot 28.0808 32.9067
with the sample after

drying, g (B)

A-B 3.6842 3.5593
Moisture, % 72.9371 70.5734

Table 4. Determining moisture in Kartli sample.

Sample No Kart-1 Kart -2
Sample weight, g (M) 5.0135 5.018
Empty melting pot 25.8997 26.7974
weight, g
Weight of melting pot 30.7576 31.7409
with the sample before
drying, g (A)

Weight of melting pot 28.26 29.235
with the sample after

drying, g (B)

A-B 2.4976 2.5059
Moisture, % 49.8175 49.9382

#96056md0L 95bLsBEOZMS. By gmwol GH9gbosbmds
0003935 30MM13M3I0 HJbobs s 9JMHMES©O
6030009690930L botrxBg dslols sbs3MR0m,
MmIgenbsg d9dog dobodg bgwgwmeols
39003OMO00m LEBOIMS396.

B396 3096 333900 JoOHNEOLS S Jobgmol
2-2 603930 93(mbgm sBseoB® LolHimOBY,
9m35053B90 Hobsbffo® 2odmIIMs, sfimboen
0049080 s 993PO00 LEIOMD 3565ST0
100°C-%g 5 Losmoom dmdogo fmbol Jomgdedwy.

5 Lm0l 8999y 093IHVIMHIE0 d0YJ9gdo
390053039690 9Jb035@MMT0, 253530390 bobggzamo
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Difference between the moisture of Kartli two
samples:

49.9382 - 49.8175=0.1207 < 0,5 ;

That meets the requirement of Pharmacopeia
artticle 1.5.3.0007 requirements.

Having calculated the arithmetic mean of Kar-
1 and Kar-2 samples, we stated Adam’s root
moisture to be 49.88%.

Conclusion. It has been determined ash
content and moisture in Thamus communis
roots collected in Kakheti and Kartli regions
of Georgia. The average dry ash content in
Kakheti sample was 20.83% and in Kartli sample
—10,95%. As for moisture, Kakheti sample

moisture was 71.76% and Kartli sample — 49.88%.

According to literature data, dry ash content in
Thamus comunnis should not axceed 12%, and
moisture should be less than 50% (Megrelishvili,
1952). Stemmed from the above mentioned, the
obtained results on Thamus communis roots dry
ash and moisture content show that only the
samples collected in Kartli region could be used
for preparing phyto and homeopathic medicinal
products.
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