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Abstract 

The Article highlights medicinal plants contain many compounds that have 

therapeutic importance for many pathological conditions, which are a popular 

medical inheritance for many peoples and the methods of extraction of those 

medicinal plants vary from water and alcoholic extraction to the distillation process 

and the article also dealt with the use of medicinal plant extracts and even the full use 

for the purpose of treatment, which must be under the hands of specialists in the field 

of doctors and pharmacists to prevent any symptoms that may harm the patient's life. 
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Introduction  

The kingdom of plants is of great importance in life at the environmental level, as it 

is the lung of the Earth through its photosynthesis process, as well as being part of 

the food chain; it provides all organisms with food within the food chain, and it also 

has environmental importance in terms of the diversity of the ecosystem in terms of 

purifying the environment from some pollutants. 

  The chemical content of plants is considered a pharmacy for the treatment of many 

diseases throughout history, and with the development of technical sciences that 

accompanied the industrial revolution in the process of using medicinal plants, and 

obtaining the compounds inside them that have a pharmaceutical effect. [8];[22]  
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Components of the medicinal plant : One of the components of medicinal plants are 

compounds that are either carbohydrate, fatty, or volatile oils that will evaporate once 

exposed to air, so they are called volatile oils, and they have a smart smell, due to 

leaves such as mint and tree bark, including cinnamon, fruits, such as anise, and in 

flower crowns, for example, Jasmine Rose, and one of the qualities of volatile oils is 

that they do not dissolve as a food, most of them are saturated fatty acids, and they 

may be used for pharmaceutical purposes. Among its components are glucosides are 

glycosides crystalline compounds , Or amorphous has no color , but it has a very 

important effect in most medicinal plants for the treatment of pathological 

conditions, and it is found in the cellular juice in the gaps in thin plants, and it is 

found in most high-end plants, which are organic compounds decomposed by 

alcohol, or enzymatic decomposition, and the reaction product is a sugar part J 

consisting of a type of sugar, or more called Glycan and a non-sugar part called 

agliecon. It also contains" alkaloids, which are basic compounds that combine with 

acids to form salts, and their components include the element nitrogen and alkaloid 

compounds, morphine compounds and papaverine compounds with their narcotic 

effects.in the Cola plant, there is caffeine and it is found in the tea plant at 1% - 3% 

and in Cocoa about 0.07% - 0.36%. Other components are bitter bittersweet 

compounds, which are semi-alkaloids, and have a bitter taste that enter into use in 

opening appetite and improving digestion, mucilage's and mucolytic substances, 

which are carbohydrates, metabolic enzymes, possess protective and tonic effects 

against external infections and in internal use, for example gum Arabic, which is 

acacia trees, mucolytic substances in the family of marshmallow plants as Baker, and 

the leaves of the bulbous plant are called in the conductor fools . [5];[26] 

Methods of extraction of components and extracts of medicinal plants for therapeutic 

purposes scientific research: 

  To ensure the effect of these plants in the treatment, the time of their collection 

must be taken into account, whether they are leaves, fruits or seeds, as there are 

certain times when the compounds are unrelated, or complex within a certain 

compound, and always prefer the time of sunrise, or sunset, it is known that the 

metabolic activity of the plant is at the peak of its reactions in the dark, and in the 

reactions of light when performing in the process of photosynthesis, after collecting 

and removing impurities, the natural drying process comes in the shade away from 

sunlight in order to prevent oxidation that may affect its chemical content, then 

comes the drying stage, and there is an industrial drying method using special 

furnaces that the temperature should exceed 33; to prevent damage to the material 

Effective in the plant . After drying, the plant is collected and ground to prepare for 

the extraction process.[23] 

Extraction methods  

First": aqueous extraction aqueous extraction: 
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  One of the best aqueous methods is to use water as a solvent. in this method, a 

weight is taken from the dried plant powder in a ratio of 1:4 and crushed with cooling 

with a homogenizer and then left under cooling for 24 hours, then filtration is done 

with medical gauze to get rid of the precipitate, then filtration is done with filter 

paper number one, and a refrigerated central device may be used to obtain a fragrant 

solution free of impurities, after drying using a lyophilizer  , 

 

 

 

Fig. 1: homogenizer-crushing device 

[7] ,It is then   extracted medicinal plants after drying the plant away from the sun for 

15 days, after taking about 300 g of the plant, placed in water with a temperature of 

70 C and using rotary evaporators, and then dried with a Lyophilizer as shown in 

Figure (1) 
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Fig. 1: devices for the purpose of diagnosing active substances in medicinal plants 

Using the hot water method, cold water in a ratio of 1: 10 and placing the extract 

after adding sterile water in sterile vials and placing the extract in a Hazara incubator 

for 24 hours at 200 cycles per minute after which drying is used, the advantages of 

water extraction methods are easy, and low cost to use distilled water for extraction 

,and their extracts contain:  

First: 

Tannins Anthocyanin Terpenoids Saponins however, there are disadvantages to 

aqueous extraction when the temperature of the extract is raised, it may cause 

damage to it, and the desired effect is not shown in biological tests .As well as the 

precipitate, which is annoying" in many plants in filtration through the number 1, or 

even in sterilization after drying, the center may be used to avoid that problem, but it 

must be refrigerated to avoid heat that causes damage to the extract. 

Second: 

"Alcoholic extraction : that is, the use of ethanol alcohol, as a solvent by the 

Harborne method (1973), where a weight is taken from the dried plant powder in a 

ratio of 1:4 crushing with a lyophilizer with refrigeration, then left under 

refrigeration for 24 hours, then filtered with cotton gauze, and then a rotary 

evaporator device is used, after which drying is carried out at Laboratory 

temperature, used for biological purposes, and the rest of the chemical tests[13]. 

Its extracts contain:  

Tannins  Terpenoids   polyphenol Flavonoids Alkaloids  

 Another method of alcoholic extraction is the extraction of phenols with methanol, 

by mixing the powder of the plant with methanol ( ethanol with water in a ratio of 

1:1), after which the mixture is placed in a vibrating incubator 100 cycles /min with 

heat for 24 hours after filtration with filter papers, or under pressure using a funnel 

with pressure .A. Y,2021)  Hussain) , 

[1] ;  [15];[14]; 

Its extracts contain:  

Tannins Terpenoids   polyphenol   Saponins     Anthocyanin 

Volatile oils Volatile oils     

   Oils in aromatic plants in their various organs, and by distillation varied depending 

on " the type of medicinal plant, and the organ containing the oils . Distillation is one 
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of the oldest and most famous ways to extract oils, because of its ease and low cost, 

as it takes a short time.  In this method, the volume of water content, Steam is 

controlled without losing an amount of oil, or one of its components, and its 

distinctive qualities in terms of smart smell ,color  

The method can be summarized as follows:  

Water distillation water distillation: 

  This cover ends with a long tube known as the elbow, connected to the condenser 

unit, which is a thin tube with a length of 5 meters twisted inside cold water that 

changes continuously, then placed on the heat burner, and the tip of the tube is 

connected to the top of the cooling Basin, the other end is permeable near the bottom 

of the basin to the outside its production, which is collected in a special container, is 

called the separated oil collection container.[12]  

1.Distillation using water and steam. 

 

Fig 2: steam distillation device 

The container has a mesh basket inside which the plant material is inside. So that 

there is no contact between the plant material, and the surface of the water inside the 

pot. When you start heating and boiling, the water vapor rises to the top through the 

plant parts located inside the mesh basket, and the oil comes out in the form of gas 

and goes through the condenser cooling devices . [16] 

 The most important feature of this method is the lack of loss of essential oil of high 

quality and the plant parts are the target of the separation process to obtain its 

essential oil, such as clove leaves, eucalyptus plant, and the seeds of each fennel 

plant, which is locally 

 called"( khaznayig), star anise, cumin and dill. These are some of the trade routes. 
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2. Steam distillation steam Distillation: 

  It is used by means of a vessel containing a mesh basket without water, and it is 

connected to the outside of its base by a pipe installed with a steam generating device 

( boiler) using the heat source resulting from the combustion of the fuel used, and the 

amount of steam is controlled by a valve with knowledge of the steam pressure with 

a special measuring device for that, and the amount of oil is good and with good 

specifications naturally" and chemically" and from plants in which basil, sage and 

thyme are used in this way. This method is economical, fast and easy to implement, 

Figure (2) shows the steam distillation device. 

3.Water distillation of pilot oil water distillation for volatile oil 

   In order to prepare for the distillation process, the plants are immersed directly into 

the distillation vessel. Then the heating is done with an electric or gas heater, and this 

method depends on taking plants that have the ability to boil, and they must be 

partially dried, and the percentage of oil is high, for example, cloves, taking into 

account that the boiling temperature does not reach 100 degrees Celsius, which is the 

boiling point of water, which does not exceed the pressure. This method has 

disadvantages; the amount of oil produced is relatively small" and takes a long time, 

as well as the possibility that the oil carries the smell of burning during production 

due to the presence of plant parts under the heating pot. 

 

 4.Distillation of volatile oils with water and steam Distillation of volatile oils with 

water and steam: 

  In this method, the plant is placed inside a perforated strainer in a pot, and the water 

is at a lower level of the plant parts under distillation, and with heating, water vapor 

rises permeating the plant parts, carrying the pilot oil with it, the condenser arrives, 

and the water vapor and the pilot plant oil are converted from its gaseous state to 

liquid, then it is collected in decanters, the oil is separated, placed in opaque bottles, 

then placed in the refrigerator, and from the plants that use this method to separate 

the volatile oils are grains, leaves and woody stems . 

5.Method of Direct steam volatile oil distillation method of Direct steam volatile oil 

distillation 

  This method of distillation consists of mesh trays, after which Steam is generated 

towards those trays in a heating vessel separate from the device used for the purpose 

of distillation. Steam rushes through a tube into the distillation device. in this method 

, many parts of plants such as seeds, leaves ( soft and not soft), flowers and wooden 

stems are distilled, and the distillation devices are equipped with valves through 

which the vapor pressure is controlled, and then the temperature is raised. . .The 

advantage of this method is that the plant material does not burn, or the components 
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of the pilot oil crash. This method is used to extract peppermint and lemon grass 

vegetable oil. 

6.Floral setting floral setting: 

  In this method, the flowers are placed on glass plates, then distributed accurately 

with a weight between 0.75 - 1 kg of natural flowers, and the plates are placed for a 

period of up to two days or more, at room temperature, and then the extracted 

flowers are raised with oil, and replaced with new ones when they are not good, or 

suffer wilting, provided that they are large in size to increase the strength of their 

smell, and this process is repeated for up to 48 hours until the weight of the extracted 

flowers of oil for one glass frame reaches 3 to 3.5 K, and then the oil loaded with oil, 

and replaced with a new fat,, and it is called aromatic fat.  

 

7. Dissolution and extraction Dissolving and extraction: 

  Here, absolute alcohol with a concentration of 95% is added to the scented fat (1 to 

2), and it is shaken well on the cold, the goal is to dissolve the vegetable oil (essential 

with solvent), and they are put together" under cooling in the refrigerator under for a 

period of about 24 hours, after which the mixture is filtered for the purpose of 

obtaining an essential oil dissolved in alcohol, and the filter is distilled under 

pressure using a compressor, and at a temperature not exceeding 35°m above the 

water bath, the precipitate of essential oil is called free oil . 

8.Spray extraction spray extraction : 

 It is done by pushing the hot air stream on the fresh flowers containing the essential 

oil in a gaseous state with hot air drawn each of them to the other chamber, which is 

saturated with the previous animal fat in the form of a molten liquid, and the flowing 

product is in the form of a dense spray, which in turn is saturated with the essential 

oil in a gaseous form for easy absorption and followed by the withdrawal of scented 

fat.  

 

9.Extraction by infusion process extraction by infusion process:  

  In this method, flowers are soaked with vegetable oils, such as sunflower oil ,and 

soybean oil, as they are placed in copper pots covered with zinc and covered until 

they become homogeneous, then they are transferred to a centrifuge, and the essential 

oil is withdrawn under cooling with a good shaking with the use of alcohol in the 

clouds, and the Scientific is repeated several times, then the alcohol containing the 

essential oil is collected, and it is distilled at a temperature of 30 Celsius, and 

inevitably" the remaining precipitate is the crude essential oil. 



Journal of Kufa for Chemical Sciences Vol. (4) No. (1) ………………..…..………….Dec. 2024 
 

 229 

 

10.Volatile solvent method volatile solvent method: 

  This method is used in hexane alcohol and petroleum ether, and it is characterized 

by Ease ,low cost, and therefore it is widely used commercially and is summarized 

by the following steps:  

First": infusion method of soaking : 

 By the soaking method, the flowers are immersed in solvents in a ratio of (2 to 1), 

and placed in special Iron-made containers, galvanized inside, and the immersion 

process takes about 8 to 10 hours at room temperature, and these methods are called 

cold soaking, or placed for 4 to 5 hours at a high temperature of about 30 to 35 

Celsius and also called the hot soaking process . The solvent extracts are then 

withdrawn and the regeneration is carried out a second time with a return of three 

hours, and the regeneration is carried out again . After that, the extracts are collected, 

and they are mixed with anhydrous sodium sulfate to remove the water present with 

the extract with rapid shaking, and they are filtered and the filter diameter is at a 

temperature of no more than 35 Celsius inside the water bath, and the precipitate 

after the filtration process is a raw essential oil in the form of a paste, after which 

100% absolute alcohol is added at a ratio of 8 alcohol to one of the extract; to remove 

the waxy, fatty residues from mixing, and placed for 10 to 15 hours in the 

refrigerator at a temperature below zero Celsius . After that, the filtration is carried 

out at a temperature not exceeding 30 degrees Celsius above a water bath to get rid of 

those waxy and fatty substances, and the remaining after filtration is crude oil . 

W.H.O 

II": extraction via circular motion cylinder via extraction via circular motion cylinder 

  In this method, a device is used that is a double-walled cylinder that passes warm 

water inside it carried on a stand installed in a concrete base, and has a scale that is a 

thermometer and an avometer, and has an upper hole for entering samples, and 

another for entering the solvent, and inside it is a strainer divided into four parts that 

rotate around the middle axis in the cylinder a hole from the side, from which the 

strainer is pulled after the end of the extraction process; in order to get rid of plant 

residues, it is equipped with a filter located below the cylinder to filter the solvent 

from the plant parts, and the cylinder is operated by hand on the axis of rotation or by 

engine [21] 
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Fig 3: distillation device under vacuum to separate oils 

 

Study of the biological effect of these plant extracts Study of the biological effect of 

these plant extracts 

1. Influence in microbiology : 

Bacteria and yeasts, as the effect of these bacterial extracts is studied in a similar way 

to the allergy test method, by preparing a standard solution, the concentration is 

fixed, then tablets are prepared from filter papers No. 1, added to an amputation dish 

and bacteria are grown and the diameters of the effect in these bacteria and 

yeasts[20] 

2. The method of mixing a standard solution of plant extract at a concentration 

determined with the culture medium is carried out, and the diameters of the effect are 

determined by measuring them after a week  

3. The extract is added after the preparation of the concentrate from the standard 

solution to the culture medium ,[25] 

 

Human Impact Study of the impact on humans 

  The study of the effect of plant extracts on humans may be extremely dangerous in 

the absence of reference to international protocols, as there are plants that may 

contain compounds with high toxic effects, and therefore the toxicity of any plant 

extract should be determined by conducting half of the lethal concentration LD50 

and conducted on laboratory animals and then determine whether it has an effect or 

not .[19] 

   The conclusion is that the use of a medicinal plant as a treatment for humans was 

previously "in pre-industrial times subject to the folk heritage based on the proven 

effect and often" the treatment was based on the medicinal plant in that same country 
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,and that 80% of the world's population uses plants as a treatment, although there are 

about 150,000 species containing highly toxic substances to public health .[17] 

There are many accidents that have occurred due to the use of medicinal plants due to 

their contents of chemical compounds . Studies have shown that many plants used for 

the purpose of treatment contain lead and cadmium exceeding the permissible limit, 

as well as that some dietary supplements of algal Origin also" contain compounds 

dangerous to consumer health and heavy metals such as lead. The danger of using 

medicinal plants for the purpose of treatment lies in the source from which they were 

collected, they may be grown or planted near streets or factories, or they were 

watered with contaminated water .  

Also, the use of plants for the purpose of treatment requires a deep understanding of 

the kinetics of drugs inside the body and the correlation of their active complexes 

with the places of influence and receptors in cells, which inevitably interfere with the 

use of plant extracts that may pose a danger to consumer health and backfire.[2]; [3] 

The danger of using medicinal plants is more for pregnant women ,and the danger 

may be due to the lack of knowledge of determining the required dosage , and good 

preparation ,[18], 

 the World Health Organization has been interested in the interference of absorption 

of drugs, medicinal plants, absorption the Caco-2 cell absorption model was used to 

study, such as flaxseed, rapeseed, Pine, berries and herbs, laxatives anthrax, and plant 

extracts affect the absorption of drugs, ,[11] [6]. 

 Some pharmacological interventions of plant extracts may cause an increase in 

blood pressure and blood sugar level due to the lack of knowledge of most workers 

in the field of perfumery , the pharmacokinetics of the drug, its interferences in the 

human body, and their belief in absolute safe use and have no harm, a study by 

Researchers has proved the importance of garlic in the treatment of hypertension, but 

the mechanisms of antiplatelet effects of garlic. disulfide and dilly disulfide inhibit 

the synthesis of thromboxane..58, 73, possibly by inhibiting phospholipase-A and 

arachidonic acid mobilization and negatively affect" the work of platelets [4] 

It is becoming increasingly difficult to administer treatment in medicinal plants and 

government health surveillance in poorer countries" with less health care compared 

to the developed world as well as a lack of health awareness among poor people . 

Medicinal plants have great benefits for many organic conditions and diseases, and 

the Arab-Islamic Medical heritage and the Chinese and Indian heritage are full of 

therapeutic plants for diseases, but the progress of Pharmacology, 

pharmacotherapeutics and medical science, which coincided with industrial progress, 

many drugs are of plant origin or were used for certain therapeutic conditions . 
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Diagram. 1: the correct way to handle medicinal plants after extraction 

 

The method of dealing with medicinal plants as a treatment must go through stages, 

as described in diagram. (1), which is to obtain the plant extract, then the purification 

process, identify the active substances, determine their toxicity, and then conduct a 

clinical study to determine their therapeutic effect, which has a therapeutic effect. 

  Therefore, medicinal plants have a chemical content that was mentioned at the 

beginning of the article varies by species, and genera until they became described as 

pharmaceutical, and the methods of their extraction vary, and the goal is from 

aqueous to alcoholic to distillation, and after obtaining pure plant extracts, even raw, 

the study of all scientific aspects of pharmacokinetics and side effects answers their 

therapeutic intervention, and the body's sensitivity to them that may occur inside the 

body after taking those extracts, and any drug should determine its toxicity by 
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studying half of the lethal concentration L50 on experimental animals , Therefore, 

treatment with medicinal plants should be under the medical supervision of a 

pharmacist, or a doctor; being the only one who holds a legal professional status to 

maintain the patient's health .[18];[24] 

 

Conclusions: 

 The medicinal plant is of therapeutic importance due to its chemical content, 

however, it should be exclusively under medical care" to maintain patient safety 

Recommendations: 

 Prevent the use of medicinal plants for the purpose of treatment except under 

medical supervision, especially if the patient is taking a treatment schedule for a 

specific medical condition or suffers from chronic diseases, establish a course of 

medicinal plants to educate people on their proper use. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Journal of Kufa for Chemical Sciences Vol. (4) No. (1) ………………..…..………….Dec. 2024 
 

 234 

 

References  

[1] 1-Abdelbaky, A. S. and Diabb Y. M., 2021. Effect of Various Extraction 

Methods and Solvent Types On Yield,Phenolic and Flavonoid Content and 

Antioxidant Activity of Spathodeanilotica Leaves, Egypt. J. Chem. Vol. 64, 

No. 12. 

[2] 2-Al-Samarrai, R. R. H., Abdulsahib, M. M., & Abdulsahib, N. A. M. (2022). 

Identification and isolation of flavonoids from Iraqi Silybum marianum 

L.flowers by HPLC. International Journal of Health Sciences, 6(S2), 9432–

9440. https://doi.org/10.53730/ijhs.v6nS2.7462. 

[3] 3-Awortwe C, Fasinu PS, Rosenkranz B. Application of Caco-2 cell line in 

herb-drug interaction studies: current approaches and challenges. J Pharm 

Pharm Sci. 2014;17(1):1-19. doi: 10.18433/j30k63. PMID: 24735758; 

PMCID: PMC4355448. 

[4] 4-Bordia A, ;Verma S.K., Srivastava K.C. (1998). Effect of garlic (Allium 

sativum) on blood lipids, blood sugar, fibrinogen and fibrinolytic activity in 

patients with coronary artery disease. Prostaglandins Leukot Essent Fatty 

Acids. 1998 Apr;58(4):257-63. doi: 10.1016/s0952-3278(98)90034-5. PMID: 

9654398. 

[5] 5-Casey,; M., Theriot ,Sherry R. Tove,Oscar Zaragoza, (2009)Advances in 

Applied Microbiology, Volume 68 # 2009 Elsevier Inc.Characterization and 

Analysis by Taylor & Francis Group, LLC CRC Press is an imprint of Taylor 

& Francis Group, an Informa business. 

[6] 6-Ćwieląg-Drabek M, Piekut A, Szymala I, Oleksiuk K, Razzaghi M, Osmala 

W, Jabłońska K, Dziubanek G.(2020) Health risks from consumption of 

medicinal plant dietary supplements. Food Sci Nutr. 2020 May 19;8(7):3535-

3544. doi: 10.1002/fsn3.1636. PMID: 32724616; PMCID: PMC7382111. 

[7] 7-Devaki K, Beulah U, Akila G, Gopalakrishnan VK.(2012) Effect of Aqueous 

Extract of Passiflora edulis on Biochemical and Hematological Parameters of 

https://doi.org/10.53730/ijhs.v6nS2.7462


Journal of Kufa for Chemical Sciences Vol. (4) No. (1) ………………..…..………….Dec. 2024 
 

 235 

 

Wistar Albino Rats. Toxicol Int. 2012 Jan;19(1):63-7. doi: 10.4103/0971-

6580.94508. PMID: 22736906; PMCID: PMC3339248. 

[8] 8-Diana Swisher, MA, (2011). American Herbal Pharmacopoeia®DOI: 

10.1177/1934578X. Effect of aqueous and alcoholic plant extracts on 

inhibition of some types of microbes and causing spoilage of food. 

[9] 9-El-Bondkly EAM, Al Shammari B, El-Gendy MMAA, Alsafari IA, El-

Bondkly AAMA, El-Shenawy FS, El-Bondkly AM. Phytochemical Screening, 

Antifungal, and Anticancer Activities of Medicinal Plants Thymelaea 

Hirsuta, Urginea Maritima, and Plantago Albicans. Biomed Res Int. 2022 Dec 

30;2022:9544915. doi: 10.1155/2022/9544915. PMID: 36619300; PMCID: 

PMC9822746. 

[10] 10-Fabricant DS, Farnsworth NR. The value of plants used in traditional 

medicine for drug discovery. Environ Health Perspect. (2001) Mar;109 Suppl 

1(Suppl 1):69-75. doi: 10.1289/ehp.01109s169. PMID: 11250806; PMCID: 

PMC1240543. 

[11] 11-Galkin, A., & Tammela, P. (2023). Natural Product–Drug 

Interactions and Their Evaluation Using a Caco-2 Cell Culture Model. Natural 

Product Communications, 18(11), 1934578X231207263.  

[12] 12-Handa, S. S.;, Suman Preet Singh Khanuja, Gennaro Longo, Dev 

Dutt Rakesh,. 2008. Extraction Technologies for Medicinal and Aromatic 

Plants. Trieste (Italy): Earth, Environmental and Marine Sciences and 

Technologies.. 

[13] 13-Harborne ,J. B. (1988). PhytochemicalMethods Published in the 

USA byChapman and Hall733 Third Avenue, New York NY 10017. 

[14] 14-Hussain ,A. Y. ; Hussein J. Hussein* Abeer Fauzi Al-Rubaye,(2021) 

Antifungal Efficacy of the crude Flavonoid, Terpenoid, and Alkaloid Extracted 

from  Myrtus communis L. against Aspergillus  species isolated from Stored 

Medicinal  plants seeds in the Iraqi Markets, Second International Virtual 

Conference of Biotechnology Research Center (IVCBRC-2021)Journal of 



Journal of Kufa for Chemical Sciences Vol. (4) No. (1) ………………..…..………….Dec. 2024 
 

 236 

 

Biotechnology Research Cente.       International Journal of Basic Sciences and 

Applied Computing . 

[15] 15-Mena P, ; Cirlini M, Tassotti M, Herrlinger KA, Dall'Asta C, Del Rio 

D. Phytochemical Profiling of Flavonoids, Phenolic Acids, Terpenoids, and 

Volatile Fraction of a Rosemary (Rosmarinus officinalis L.) Extract. 

Molecules. 2016 Nov 19;21(11):1576. doi: 10.3390/molecules21111576. 

PMID: 27869784; PMCID: PMC6273513.. 

[16] 16-Mohammad,;  M.A.(2012) Studying the Effect of Synergism 

between phenols extracted from green tea plant and those extracted from 

antibiotic nystatin against fungus Rhodotorulla sp., Dept. of Env. Sci , Coll. of 

Env. Sci. and Tech , University of Mosul, Mosul, Iraq 

[17] 17-Mugale, M. N. ; ; ,Kapil Dev b ,Bhumika S. More a ,Vaishali Sunil 

Mishra a , Kaveri R. Washimkar a ,Kishan Singh b ,Rakesh Maurya c ,Srikanta 

Kumar Rath a ,2024.  A Comprehensive Review on Preclinical Safety and 

Toxicity of Medicinal Plants , Clinical Complementary Medicine and 

Pharmacology . 

[18] 18-Nasri, H., & Shirzad, H. (2013). Toxicity and safety of medicinal 

plants. J HerbMed Plarmacol, 2(2), 21-22.        

[19] 19-Raj J, Chandra M, Dogra TD, 2013  Pahuja M, Raina A. 

Determination of median lethal dose of combination of endosulfan and 

cypermethrin in wistar rat. Toxicol Int. 2013 Jan;20(1):1-5. doi: 10.4103/0971-

6580.111531. PMID: 23833430; PMCID: PMC3702116. 

[20] 20-Rasul, M. G. (2018). Extraction, isolation and characterization of 

natural products from medicinal plants. Int. J. Basic Sci. Appl. Comput, 2(6), 

F0076122618.  

[21] 21-Sasidharan, S., Chen, Y., Saravanan, D., Sundram, K. M., & Latha, 

L. Y. (2011). Extraction, isolation and characterization of bioactive 

compounds from plants’ extracts. African journal of traditional, 

complementary and alternative medicines, 8(1).  



Journal of Kufa for Chemical Sciences Vol. (4) No. (1) ………………..…..………….Dec. 2024 
 

 237 

 

[22] 22-Singh, R., & Sharma, B. (2019). Biotechnological advances, 

phytochemical analysis and ethnomedical implications of sapindus species. 

Springer Singapore.  

[23] 23-Upton, R.,; Graff, A., Jolliffe, G., Länger, R., & Williamson, E. 

(Eds.). (2011). American Herbal Pharmacopoeia: Botanical Pharmacognosy - 

Microscopic Characterization of Botanical Medicines (1st ed.). CRC Press. 

https://doi.org/10.1201/b10413. 

[24] 24-Valli G,; Giardina EG. (2002)Benefits, adverse effects and drug 

interactions of herbal therapies with cardiovascular effects. J Am Coll Cardiol. 

2002 Apr 3;39(7):1083-95. doi: 10.1016/s0735-1097(02)01749-7. PMID: 

11923030. 

[25] 25-White,    R. (2020). Chromatography/Fourier transform infrared 

spectroscopy and its applications. CRC press.  

[26] 26-Wiart, C. (2019). Medicinal plants of Bangladesh and West Bengal: 

Botany, natural products, & ethnopharmacology. CRC Press.  

 المستخلص

ٍح علاجٍح نكثٍز مه ذسهػ انمقانح انعىء عهى اننثاذاخ انطثٍح انرً ذحرىي عهى انعذٌذ مه انمزكثاخ انرً نها أهم

انحالاخ انمزظٍح وهً مىرز شعثً غثً نكثٍز مه انشعىب وذخرهف غزق الاسرخلاص نرهك اننثاذاخ انطثٍح 

مه الاسرخلاص انمائً وانكحىنً انى عمهٍح انرقطٍز وكما ذناوند انمقانح اسرخذاو خلاصاخ اننثاخ انطثً وحرً 

د اٌادي مخرصح فً انمجال  مه أغثاء وصٍادنح نمنع أي اسرخذاو كامم نغزض انعلاج وانذي ٌجة ان ٌكىن ذح

 اعزاض قذ ذهحق انعزر  تحٍاج انمزٌط
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