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DETERMINATION OF THE PHYTOCHEMICAL COMPOSITION OF THE LEAVES 
OF ASIATIC BURDOCK (AGRIMONIA ASIATICA JUZ)

Abstract. The flora of Kazakhstan is characterized by the richest gene pool and unique reserves of useful 
plants. The availability of large reserves of economically valuable plants in Kazakhstan makes them promising 
for industrial use. First of all, wild species with crude properties, a significant part of which is promising for 
studies of the chemical composition and biological activity of metabolites. As biologically active substances, 
they have the ability of science-intensive and competitive products with high demand in the world market 
According to scientists, about 1.5 thousand species of crude plants grow in our country, about 40 of them have 
reserves used as medicinal raw materials.

At present, the greatest attention of botanists and doctors began to attract attention - Asiatic burdock 
(Agrimonia asiatica Juz). Since, there is a fairlylarge amount of biological active substances that have 
antimicrobial and anti-inflammatory effects in the composition of the Asiatic burdock. Today, despite the 
intensive development of chemicals types, herbal medicine is widespread. Thus, the study of the chemical 
composition and pharmacological activity of the Asiatic burdock (Agrimonia asiatica Juz.), as well as the 
development of quality indicators for medicinal raw materials is an urgent problem.

When studying crude plant raw materials, the section “Numerical indicators” is necessarily provided, 
which includes quality indicators and their standards, such as: moisture, total ash and ash, insoluble in a 10% 
solution of hydrochloric acid, impurities (organic, mineral and others).

This article presents the study results of some numerical quality indicators (moisture; total ash; ash 
insoluble in a 10% solution of hydrochloric acid; grinding of raw materials) of the plant Asiatic burdock 
(Agrimonia asiatica Juz). The content of extractives has been determined. The obtained numerical indicators 
make it possible to establish the quality of crude plant raw materials and will be used to obtain extraction 
preparations based on the Asian burdock, as well as to determine the acute toxicity and specific activity of 
the extracts.

Key words: Asiatic burdock, Agrimonia asiatica Juz, moisture, ash, extractives.

Introduction. Every year, more and more interest grows in anti-inflammatory drugs,whichtraditionally 
lead the market for drugs after antibiotics and drugs used to treat cardiovascular diseases. Antiphlogisticsare 
increasingly preferred based on medicinal plants, and this is due to the fact that herbal drugs have a number 
of significant advantages and benefits. Therefore, the search for new effective non-toxic preparations based 
on plant raw materials is very relevant [1,2].

The presence of large reserves of economically valuable plants in Kazakhstan makes them promising for 
industrial use [3,4]. 

The flora of Kazakhstan is characterized by the richest gene pool and unique reserves of useful plants, first 
of all, by wild species with medicinal properties, a significant part of which is promising for studies of the 
chemical composition and biological activity of metabolites. As biologically active substances, they have the 
ability to produce science-intensive and competitive products with high demand in the world market [5,6].

In particular, it was found that the Asiatic Agrimony contains a fairly large amount of tannins that have 
antimicrobial and anti-inflammatory effects. Flavonoids have also been identified in significant quantities, 
which are dietary antioxidants [7,8].
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The presence of phenolic acids has been confirmed, which have an astringent effect, which contributes to 
faster healing of wounds and ulcers, and also promotes a diuretic and capillary-strengthening effect. Available 
polysaccharides provide the plant’s immunomodulatory effect [9,10]. 

Agrimonia burdock (Agrimonia asiatica Juz) grows in many regions of Kazakhstan and has reserves 
sufficient for industrial development; therefore, the specified raw material is promising for chemical research 
and practical use in medicine. This plant is used in folk and traditional medicine for various diseases, but most 
often for stomach diseases and hemorrhoids. The decoction and infusion are effective for periodontal disease, 
gingivitis, laryngitis and stomatitis [11,12].

Agrimonia burdock (Agrimonia asiatica Juz) contains a number of useful elements that have a beneficial 
effect on the human body: essential oil, B group vitamins, vitamin K, organic acids, resins, mucus, coumarin, 
catechins, copper, iron, nickel, zinc, manganese, chromium, strontium, vanadium, flavonoids, alkaloids, 
bitterness, fructose, choline, phytosterol [13,14].

Agrimonia burdock (Agrimonia asiatica Juz) has a large number of useful properties and is used to treat 
various diseases. It is used in traditional medicine to treat: pneumonia, diarrhea, liver disease, cholecystitis, 
cholestasis, bowel or bladder atony, pyelonephritis, bleeding disorders, skin defects and inflammatory 
conditions of the oral mucosa. Young burdock stems, its leaves and flowers were used to prepare (by isolating 
the flavonoid quercitrin) yellow pigment and increase the stability of beer during storage [15,16].Compounds 
with recognized anti-inflammatory properties have been identified, such as procyanidins, kaempferol 3-O- (6 
″ -O-r-coumaroyl) -glucoside and quercetin glycosides [17].

In addition, agrimony has an immunoprotective effect: it reduces the level of pro-inflammatory cytokines 
while increasing anti-inflammatory cytokines. It has been shown to interfere with NO regulation, stimulate 
the expression and activity of the antioxidant enzymes superoxide dismutase, catalase and glutathione, and 
scavenge free radicals[18].Some results suggest that Agrimonia burdock (Agrimonia asiatica Juz) extract 
may be a valuable source of polyphenols that needs to be studied for the future development of supplements 
useful in the prevention of diseases associated with oxidative stress [19,20].

Thus, the pharmacognostic study of the Agrimonia burdock (Agrimonia asiatica Juz), aimed at the study 
of raw materials and extracts, with the aim of developing rational dosage forms, is relevant.

The purpose of the work is to determine the numerical indicators of the medicinal raw material of the 
Agrimonia burdock (Agrimonia asiatica Juz) herb in order to achieve an effective method for preparing 
extracts and obtaining an extract for further research. For this purpose, we have determined numerical 
indicators such as moisture, total ash and ash insoluble in 10% hydrochloric acid solutionin this article.

Methods and materials. To study numerical indicators, such as moisture, total ash and ash, insoluble 
in a 10% solution of hydrochloric acid, extractive substances were carried out according to the methods 
of the State Pharmacopeia of the Russian Federation XI, XII, XIII edition: General Pharmacopoeia 
Monographs.1.5.3.0007.15 “Determination of moisture content in medicinal plants and herbal medicinal 
products”; General Pharmacopoeia Monographs.1.5.3.0005.15  “Ash insoluble in hydrochloric acid”; General 
Pharmacopoeia Monographs.1.5.3.0006.15 “Determination of the extractive substances content in medicinal 
plant raw materials” [20,21].

The collection of plant materials was carried out in the flowering phase in the summer of 2021 at an 
altitude of 1600 m above sea level, located 40 km east of Almaty city in the foothills of the Zailiy Alatau. 
The raw material was procured, collected and mechanically cleaned from various impurities and grinded to 
2-5 mm in size to determine the phytochemical composition, to determine the extractive substances. Pour the 
dried-through and chopped vegetable raw materialswith an extractant (ethanol 50%) in a ratio of 1/10 and 
leave in a cool dark place for 72 hours.Filter the obtained extract under pressure using a Buchner flask and a 
Bunsen funnel under a water-jet pump, filter (red or white tape). Collect the solvent cake and pour back with 
50% ethanol and leave for 72 hours. Then the collected extract is concentrated on a rotary evaporator at a 
temperature not exceeding 45°С and pressure 180 Mb.

Store the extract at temperature +3 to + 25°С without access to ultraviolet radiation [22].
Determination of moisture content of plant materials. An analytical sample of raw materials is ground 

to a particle size of about 10 mm, mixed and two samples weighing 3-5 g are taken, weighed with an error 
±0,01g. Each sample is placed in a weighing bottle, previously dried and weighed together with a lid, and 
placed in a drying cabinet heated to 100-105°C.The drying time is counted from the moment when the 
temperature in the drying oven reaches 100-105°С. The first weighing of leaves, herbs and flowers is carried 
out after 2 hours, roots, rhizomes, bark, fruits, seeds and other types of raw materials - after 3 hours. Drying 
is carried out to constant weight. Constant weight is considered to be achieved if the difference between two 
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subsequent weighings after 30 minutes of drying and 30 minutes of cooling in a desiccator does not exceed 
0.01 g. [23].

Determination of total ash. About 1 g of the drug or 3-5 g of grinded crude plant materials (accurately 
weighed) is placed in a pre-calcined and accurately weighed porcelain, quartz or platinum crucible, evenly 
distributing the substance along the bottom of the crucible. Then the crucible is carefully heated, allowing 
the substance to first burn or volatilize at the lowest possible temperature. The combustion of the remaining 
coal particles must also be carried out at the lowest possible temperature; after the coal has burned almost 
completely, the flame is increased.

In case of incomplete combustion of coal particles, the residue is cooled, moistened with water or a 
saturated solution of ammonium nitrate, evaporated in a water bath, and the residue is ignited. If necessary, 
this operation is repeated several times.

Calcination is carried out at low red heat (about 500°C) to constant weight, avoiding ash fusion and 
sintering with the crucible walls.

At the end of the calcination, the crucible is cooled in a desiccator and weighed [22].
Determination of ash insoluble in hydrochloric acid. Add 15 ml of 10% hydrochloric acid solution 

to the residue in the crucible obtained after burning the preparation or medicinal plant material, cover the 
crucible with a watch glass and heat for 10 minutes in a boiling water bath. 5 ml of hot water is added to 
the contents of the crucible, washing the watch glass with it. The liquid is filtered through an ashless filter, 
transferring the residue to it with hot water. The filter with the residue is washed with hot water until a 
negative reaction to chlorides in the wash water, transferred into the same crucible, dried and burned, calcined 
as described above and weighed [23].

Determination of extractives in medicinal plant raw materials. About 1 g of grinded raw materials 
(accurately weighed), sifted through a sieve with 1 mm holes, is placed in a conical flask with a capacity of 
200-250 ml, add 50 ml of the solvent specified in the relevant regulatory and technical documentation for 
medicinal plant raw materials, the flask is closed with a stopper, weigh (with an error of ± 0.01 g) and leave 
for 1 hour.Then the flask is connected to a reflux condenser, heated, maintaining a slight boil for 2 hours. After 
cooling, the flask with the contents is again closed with a stopper, weighed and the loss in mass is replenished 
with a solvent. The contents of the flask are thoroughly shaken and filtered through a dry paper filter into a dry 
flask with a capacity of 150-200 ml. 25 ml of the filtrate is pipetted into a porcelain dish with a diameter of 7-9 
cm, pre-dried at a temperature of 100-105°C to constant weight and weighed it to dryness in a water bath.The 
cup with the residue is dried at a temperature of 100-105°C to constant weight, then cooled for 30 minutes in a 
desiccator, at the bottom of which there is anhydrous calcium chloride and immediately weighed. The content 
of extractives in percent (X) in terms of absolutely dry raw materials is calculated according to the formula:

where, m –  dry residue weight, g; m1 – weight of raw materials,g; W – loss in weight on drying of raw 
materials, %[24,25].

Results. The object of the study was the aerial part of the Asiatic Agrimonia (А. asiatica Juz.), harvested 
in June 2021 in the Almaty region in the mountains of the Zailiy Alatau. Raw materials are dried and grinded 
leaves (grinding up to 2-5 mm).

         
a                                         b                                           c

Figure 1- Aerial part of the Agrimonia burdock (Agrimonia asiatica Juz)) (a),  dried up(b)
andshredded(c)Asiatic burdock leaves (А. asiatica Juz.) 
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As shown in the literature review, Asiatic Agrimonia is a promising raw material for the introduction of 
drugs into medical practice based on it as an anti-inflammatory agent, as well as a means of comprehensive 
prevention of chronic infectious diseases to reduce mortality.

Determination of moisture content of plant raw materials in dried leaves (А. asiatica Juz.). Moisture 
is understood as the loss in mass during drying due to the removal of hygroscopic moisture and volatile 
substances, which is determined in medicinal plant raw materials and medicinal herbal preparations when 
dried to constant weight or by another method described in the monograph or regulatory documentation.

 In the State Pharmacopeia ХI, v.1, p.285 to determine the moisture content in medicinal plant raw 
materials, a method of drying to constant weight at a temperature of 100-105°С is taken.

Determination of weight loss during drying to recalculate the amount of active substances and ash for 
absolutely dry raw materials is carried out in weighed portions of 1-2 g (exact sample) taken from an analytical 
sample intended for determining the content of ash and active substances by the above method.

 Table 1 - Determination of moisture content in Agrimonia leaves (А. asiatica Juz.).  
No. Moisture value, %
1 8.256
2 8.254
3 8.255

Average 8.255
As a result of the research, the following was established: the loss in weight during drying of raw materials 

does not exceed 8.255. The Recommended standards should be no more than 12.0. 

The ash content determination is based on the determination of the non-combustible residue of inorganic 
substances remaining after the combustion and calcination of raw materials. Ash is divided into:

total ash, which is the sum of mineral substances inherent in the plant and foreign mineral impurities 
(earth, sand, pebbles, dust);

ash, insoluble in 10% hydrochloric acid, which is the residue after the treatment of total ash with 
hydrochloric acid and consists mainly of silica [26].

Table 2 - Determination of total ash in Agrimonia leaves(А. asiatica Juz.).  
No. Total ash content, %
1 9.287
2 9.288
3 9.286

Average 9.287
The reduced total ash content (see Table 2) is explained by the harvesting of raw materials in the 

ecologically clean mountains of the Zailiy Alatau, therefore, the pubescent parts of the plants accumulated 
less dust and dirt.

Table 3 shows the value of ash insoluble in hydrochloric acid in leaves of Argimonia asiatica. The 
recommended norm in the SP of Republic of Kazakhstan should be no more than 1.0. Ash insoluble in 10% 
HCI in burdock plants (Argimonia) showed an average of 0.764. This indicates that the raw material received 
meets the standards.

Table 3 - Determination of insoluble ash in hydrochloric acid in burdock (Argimonia) leaves (А. asiatica 
Juz.).  

No. Ash value insoluble in HCI, 10%
1 0.765
2 0.764
3 0.763

Average 0.764
Determination of extractives in crude plant raw materials.
Extractives are understood as the mass of the dry residue obtained after evaporation of the extract from 

crudeplant raw materials obtained with the use of a specific solvent specified in the NTD for this type of raw 
material.

Determination of extractive substances in raw materials is carried out in cases when a complex of 
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biologically active substances operates or a method for the quantitative determination of active substances 
has not been developed.

The method for determination of the extractive substances content in crude plant raw materials is set out 
in the State Pharmacopeia XI, v.1p.295.

Table 4 shows the sum of extractives with a 50% solution of ethyl alcohol, and it is in the range of 27.3 - 27.5.

Table 4 - The sum of extractives with a 50% solution of ethyl alcohol of Agrimonia burdock (Agrimonia 
asiatica Juz)

No. Amount of extractive substances 50% ethyl alcohol solution,%
1 27.3
2 27.4
3 27.5

Average 27.4
Discussion. Numerical indicators such as moisture, total ash, ash insoluble in 10% hydrochloric acid, the 

content of impurities and extractives were carried out according to the methods of the State Pharmacopeia of 
the Republic of Kazakhstan, 1stedition. As a result of the research, the following was established: the loss in 
weight during drying of the raw material does not exceed 8.255%, the total ash is not higher than 9.2%, and 
the ash insoluble in 10% hydrochloric acid is not higher than 0.764%. Important indicators for assessment of 
the raw materials quality are extractives extracted by water and 70% ethyl alcohol, which amounted to at least 
27.4% and at least 40%, respectively.

From the data from the tables it follows that the raw material of Agrimonia burdock (Agrimonia asiatica 
Juz) is of proper quality.Numerical indicators are within the permissible values for crude plant raw materials. 
Based on the results obtained, indicators and quality standards for the grinded raw material of Agrimonia 
burdock (Agrimonia asiatica Juz) were established.

The studied plant Agrimonia burdock (Agrimonia asiatica Juz) meets the recommended requirements for 
numerical indicators and is used to determine biologically active substances and to study and determine the 
acute toxicity and specific activity of Agrimonia burdock (Agrimonia asiatica Juz) extracts.

Conclusion. Separate numerical indicators of the good quality of Argimonia asiatic (А. asiatica Juz.) are 
determinedin this article: moisture; ash content (total ash, insoluble in 10% hydrochloric acid solution); as well 
as the content of extractives. The obtained data will be used in the technological process for the production 
of extractive preparations from the Argimonia Asiatic (А. asiatica Juz.). The use of the obtained data will 
rationally improve the efficiency of the technological process in the production of extractive preparations and 
determine the acute toxicity and specific activity of the Agrimonia burdock (Agrimonia asiatica Juz) extracts.

Abbreviations. BAS - biologically active substances; SP - State Pharmacopoeia; NTD - normative and 
technical documentation.
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АЗИЯ ОШАҒАНЫ (AGRIMONIA ASIATICA JUZ) ЖАПЫРАҚТАРЫНЫҢ 
ФИТОХИМИЯЛЫҚ ҚҰРАМЫН АНЫҚТАУ

Аннотация. Қазақстанның флорасы ең бай генофондпен және пайдалы өсімдіктердің бірегей 
қорымен сипатталады. Қазақстанда экономикалық құнды өсімдіктердің үлкен қорларының болуы 
оларды өнеркәсіптік пайдалануға перспективалы етеді. Ең алдымен, дәрілік қасиеттері бар жабайы 
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түрлер, олардың маңызды бөлігі метаболиттердің химиялық құрамын және биологиялық белсенділігін 
зерттеу үшін перспективалы болып табылады. Биологиялық белсенді заттар ретінде олар әлемдік 
нарықта жоғары сұранысқа ие ғылымды қажет ететін және бәсекеге қабілетті өнімдерді шығаруға 
мүмкіндіктері бар. Ғалымдардың айтуынша, елімізде дәрілік өсімдіктердің 1,5 мыңға жуық түрі өседі, 
оның 40-қа жуығы дәрілік шикізат ретінде пайдаланылатын қоры бар. 

Қазіргі уақытта ботаниктер мен дәрігерлердің назарын азия ошағанына (Agrimonia asiatica 
Juz) аудара бастады. Азия ошағаны құрамында микробқа қарсы және қабынуға қарсы әсері бар 
биологиялық белсенді заттардың жеткілікті мөлшері бар. Осылайша, азия ошағанының химиялық 
құрамын және фармакологиялық белсенділігін зерттеу (Agrimonia.asiatica Juz.), дәрілік шикізаттың 
сапа көрсеткіштерін анықтау өзекті мәселе болып табылады.

Дәрілік өсімдік материалдарын зерттегенде міндетті түрде «Сандық көрсеткіштер» бөлімі 
қарастырылады, оған сапа көрсеткіштері мен олардың стандарттары кіреді, мысалы: тұз қышқылының 
10% ерітіндісінде ерімейтіндігі, ылғал, жалпы күл мен қоспалар (органикалық, минералды және 
басқалар).

Бұл мақалада сапаның кейбір сандық көрсеткіштерін зерттеу нәтижелері берілген (ылғал; жалпы 
күл; тұз қышқылының 10% ерітіндісінде ерімейтін күл; шикізатты ұнтақтау;) азия ошағанының 
(Agrimonia asiatica Juz)  экстрактивті заттарының құрылымы анықталды. Алынған сандық көрсеткіштер 
бізге дәрілік өсімдік шикізатының сапасын анықтауға мүмкіндік береді және азия ошағаны негізінде 
экстракциялық препараттарды алу үшін, сонымен қатар, сығындылардың өткір уыттылығы мен 
спецификалық белсенділігін анықтау үшін қолданылады.

Түйінді сөздер: Азия ошағаны, Agrimonia asiatica Juz., ылғал, күл, экстрактивті заттар.
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ОПРЕДЕЛЕНИЕ ФИТОХИМИЧЕСКОГО СОСТАВА ЛИСТЬ ЕВРЕПЕЙНИКА 
АЗИАТСКОГО (AGRIMONIA ASIATICA JUZ)

Аннотация.  Растительный мир Казахстана характеризуется богатейшим генофондом и 
уникальными запасами полезных растений. Наличие больших запасов хозяйственно-ценных 
растений Казахстана делает их перспективными для промышленного использования. В первую 
очередь, дикорастущими видами, обладающими лекарственными свойствами, значительная часть 
которых перспективна для исследований химического состава и биологической активности 
метаболитов. Как биологически активные вещества они обладают возможностью наукоемкой и 
конкурентоспособной продукции с высоким спросом на мировом рынке. По данным ученых,  в 
целом в стране произрастает около 1,5 тысяч видов лекарственных растений, из них около 40 
имеют запасы, используемые в качестве лекарственного сырья. 

В настоящее время наибольшее внимание ботаников и медиков стал привлекать Репейник 
азиатский (Agrimonia asiatica Juz), так как в состав Репейника азиатского входит достаточно 
большое количество биологических активных веществ, которые обладают антимикробным и 
противовоспалительным действием. На сегодняшний день, несмотря на интенсивное развитие видов 
химических средств, фитотерапия широко распространена.Таким образом, изучение химического 
состава и фармакологической активности Репейника азиатского (Agrimonia.аsiatica  Juz.), разработка 
показателей качества лекарственного сырья является актуальной проблемой.

При изучении лекарственного растительного сырья обязательно предусматривается раздел 
«Числовые показатели», который включает показатели качества и их нормы, такие как: влажность, зола 
общая и зола, нерастворимая в 10% растворе кислоты хлористоводородной, примеси (органические, 
минеральные и другие). 

В этой статье приведены результаты исследования некоторых числовых показателей качества 
(влажность; зола общая; зола, нерастворимая в 10% растворе кислоты хлороводородной; измельченность 
сырья) растений (Agrimonia asiatica Juz). Определено содержание экстрактивных веществ. Полученные 
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числовые показатели позволяют устанавливать качество лекарственного растительного сырьяи будут 
использованы для получения экстракционных препаратов на основе Репейника азиатского, а также 
для определения острой токсичности и специфической активности экстрактов. 

Ключевые слова: Репейник азиатский, Agrimonia asiatica Juz., влажность, зола, экстрактивные 
вещества.

Сокращения и обозначения. БАВ – биологическое активные вещества; ГФ -Государственная 
фармакопея; НТД - нормативно-техническая документация.
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29.09.1932 г.  - 16.09.2021 г.
Д.х.н., профессор  Нигметова Роза Шукургалиевна

Нигметова Роза Шукургалиевна, которая 18 лет была заведующей лабораторией сверхчистых 
металлов ИОКЭ НАН РК, а затем – главным научным сотрудником этой лаборатории. 

Нигметова Р.Ш. родилась 29 сентября 1932 г. В 1955 г окончила химический факультет Казахского 
Государственного Университета им. С.М. Кирова. В 1955-1958 г. училась в аспирантуре Института 
химических наук АН КазССР под руководством академика Козловского М.Т.  В 1958-1961 гг. - 
старший лаборант лаборатории аналитической химии. 1962-1966 гг. – младший научный сотрудник 
лаборатории амальгамной химии Института химических наук. 1966-1969.гг. - старший научный 
сотрудник лаборатории сверхчистых металлов  Института органического катализа и электрохимии АН 
КазССР. В 1980 г. Р.Ш. Нигметова возглавила эту лабораторию и посвятила ее работе и развитию всю 
жизнь, как крупный специалист в области физико-химии и термодинамики амальгамных систем. Р.Ш. 
Нигметова принимала участие в проведении внедренческих работ на свинцовом заводе им. Калинина, 
г. Чимкент. Диссертацию на соискание степени доктора химических наук «Термодинамические и 
физико-химические исследования жидких сплавов ртути с металлами II-V подгрупп периодической 
системы элементов» Р. Ш. Нигметова защитила в 1984 г. на ученом совете ИОКЭ, г. Алма-Ата.  Р.Ш. 
Нигметовой впервые проведено систематическое изучение термодинамических и физико-химических 
свойств двойных и тройных (22 системы) амальгамных систем с использованием большого количества 
физико-химических методов исследования. Изучены термодинамические свойства разбавленных 
жидких амальгам кадмия, индия, свинца, олова, висмута, цинка  при температурах 25-200оС. 
Установлена зависимость термодинамических и физико-химических свойств жидких амальгам от 
положения металлов в периодической системе элементов, что позволило прогнозировать свойства 
еще неизученных систем. На основании полученных термодинамических данных амальгамных 
систем установлены критерии поведения многокомпонентных амальгам в люминесцентных лампах. 
В 1992 г. Р.Ш. Нигметова получила звание профессора. Р.Ш. Нигметовой опубликовано около 200 
научных статей и подготовлено совместно с д.т.н. Козиным Л.Ф. 7 кандидатов химических наук. Р.Ш. 
Нигметова работала ученым секретарем диссертационного совета ИОКЭ. Коллеги сохранили о ней 
память, как о принципиальном ученом и отзывчивом человеке.

Сотрудники и коллеги.

MEMORY OF SCIENTISTS
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