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ABSTRACT— Juglans regia L. is considered as one of medical plants hasing biochemical activity to treat 

various diseases resulting from infection by some pathogenic micro-organisms.  The current research was 

achieved to estimate and evaluate the medicinal activity of three phenolic compounds mixture containing 4-

hydroxybenzaldeyhde, 5-(3-Hydroxypropyl)- 2,3-dimethoxy phenol and vanillic acid which were isolated 

and identified from Juglans regia L. cortex against four pathogenic fungi causing intestinal inflammatory in 

children. The phenolic mixture recorded values of inhibition zone diameters equal to 21, 30, 37, 51,52 and 

52 mm at concentrations of 5, 10, 25, 50, 75, and 100 mg/ml respectively against growth of the pathogenic 

fungus represented by Candida albicans while the same concentrations gave inhibition values were 32, 39, 

44, 46, 50 and 51 mm respectively towards Candida globate. In regard to Candida krusei, the phenolic 

mixture concentrations showed diameters of inhibition equal to 35, 41, 46, 53, 53 and 53 mm respectively 

while the values of same concentrations recorded inhibition values were represented by 25, 30, 35, 38, 52 

and 52 mm against Candida tropicalis growth. The active phenolic metabolites compounds recorded a 

higher medicinal activity than some antibiotics used against these pathogens. 

 

KEYWORDS: Juglans regia, 4-hydroxy benzaldehyde 5-(3-Hydroxypropyl)- 2,3-dimethoxy phenol, 

vanillic acid, Pathogenic fungi, medicinal activity. 

 

1. INTRODUCTION 

Medicinal plants are considered as important sources to produce the biochemical natural products in 

secondary metabolism from various metabolic pathways catalyzed by multi - enzymes.  These biochemical 

compounds are represented by phenols (flavonoids, phenolic acids, tannins, glycosidic phenols), alkaloids, 

steroids, terpenes, essential oils and glycosides [1,2]. The medical activity of these chemical compounds 

comes from existence of different functional chemical groups such as hydroxyl, phenolic, imine and 

carboxylic groups. So the plant which has these active chemical compounds is considered as medicinal 

plant. As a result, the abundance of these secondary metabolites leads to treat various diseases caused by 

infection with different pathogenic micro-organisms such as bacteria and fungi [3,4,5]. Juglans regia 

(walnut) is considered as one of necessary sources for food in the worldwide especially in China, and this 

plant belongs to Juglansdecease family. Also all parts of this plant such as leaves, stems, barks, fruits, seeds, 

flowers and pericarps indicate an important source for providing various therapies to treat various diseases 

which infect human being [6,7]. Different chemical compounds such as polyunsaturated fatty acids, 

tocopherol, phenols, hormones and melatonin were isolated, purified and identified from Juglans regia and 

also these biochemical metabolites were carried out as benefit healthy substances and antioxidants 

compounds [8,9]. Also some studies were acheived to investigate the effects of Juglans nigra green husk on 
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pathogenic fungi represented by Candida albicans in laboratory rat’s females and this proved that using of 

4% of Juglans nigra has killed significantly Candida albicans in rats after one week and this treatment was 

compared with clotrimazole. A research ensured the biochemical activity of various compounds abundant in 

this medicinal plant (10). Also the different parts of Juglans regia were carried out as antioxidants and also 

the study proved and evaluated the antioxidant activity of various active chemical compounds isolated from 

walnut plant and this biochemical metabolite were done for scavining assay of 2,2-diphenyl-1-picrylhydazyl 

(DPPH) radical. The antioxidant activity was measured for the concentrations ranged between (25.32-

79.35%), also the total phenolic compounds amount was 119.8 mg and tanninic compounds amount was 

2.645% [11]. Pathogenic fungus is a micro-organism lives in various positions in human and animal body 

also it is present on surfaces of different plants, in meat and also it is greatly abundant in the air. These 

pathogens cause multi-infections leading to get the disease resulting from various disorders in metabolic 

pathways. There are many classes of pathogenic fungi are represented by Candida albicans, Candida Krusei, 

Candida tropicals, Candida glabrata, Candida parapsilosis, Candida dubliniensis, Candida lusitaniae, 

Candida auris, Candida antarctica, Candida oleophila and   Candida humilis [12,13]. The current research 

was achieved to determine, investigate and evaluate the antifungal activity of mixture of three phenolic 

compounds isolated from Iraqi Juglans rigia cortex.  

 

2. Materials and Methods 

Juglans regia L. (walnut) cortexes were collected and gotten from local market of Al-Ashar quarter at 

Basrah Governorate in Iraq. This medicinal plant was taxonomied in biology department in education 

college for pure sciences at university of Basrah. Then the plant cortexes were washed by cold distilled 

water, dried in shadow at room temperature, ground as powder and finally placed in dark plastic containers 

for multi-usings. 

 

2.1 Culture medium  

Sabourad dextrose agar (SDA) and potato dextrose agar (PAD) were carried out in this study as culture 

media. These media were chemically prepared according to scientific information determined by 

manufacturing company [12]. 

 

2.2 Pathogens isolates 

The pathogenic fungi strains represented by Candida albicans, Candida Krusei, Candida tropicals and 

Candida glabrata were isolated and characterized in fungi laboratory at college of marine science in 

university of Basrah - Iraq.  

 

2.3 Isolation of phenolics from Juglans regia 

Defatted fifty grams of Juglans regia cortex powder were mixed with 250 ml of hydrochloric acid (2% v/v) 

and the mixture was put in the waterbath at 90 ºC for eight hours. Then the mixture was filtered by Buchner 

funnel and the precipitate was removed. After that the filtrate volume was measured then a volume of 

diethylether was added to filtrate with the same volume of filtrate. The contents were put in waterbath at 

30ºC for five minutes then the mixture was concentrated by using rotary evaporator finally the phenols were 

collected with weight equal to 1.8 g [14]. 

 

2.4 Preliminary qualitative analysis tests  

Various qualitative reagents were used to detect on phenolic compounds abundant in phenols extract such as 

ferric chloride (1% v/v) for phenols, lead acetate (1% v/v) for tannins and alcoholic potassium hydroxide 

(5N) for flavonoids [15,16]. Molisch's reagent for carbohydrates, Benedict's reagent for glycosides 
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Dragendroffe’s reagent for alkaloids mercuric chloride (5% m/v) for saponin and ninhydrin (1% w/v) for 

amino acid [17,18]. 

 

2.5 Thin layer chromatography of phenolic extract  

The thin layer chromatography (TLC) technique was carried out to separate all phenolic compounds and 

insurance of their purity. Sixty-five µl of phenols was toulerenced on the surface of a glass plate (4 * 12 cm) 

covered with silicagel. The eluent system (butanol-acetic acid-water) was used with ratio equle to (4:  2: 0.5) 

as mobile phase to separate each phenolic compound alone.  After that, glass plate was dried by hair dryer 

than various spots were developed by using UV-lamp at 233 nm, iodine vapur and ferric chloride (1% w/v) 

and then rate of flow (Rf) values were calculated for separated compounds [19]. 

 

2.6 Gas Chromatography-Mass spectroscopy technique of phenolic extract  

The active phenolic compounds existing in phenols extract of Juglans regia cortexes were separated and 

identified by using Gas Chromatography- Mass Spectrum (GC-MS) instrument type simadzu GC-MS-QP-

zolo ultra system has automatic sampler CTC analysis combi PAL robotic arm. This characterization of 

phenolic compounds was established in laboratories of Basrah oil company –ministry of oil in Iraq. 

 

2.7 Column chromatography technique of phenolic extract   

The phenolic compounds separated by thin layer chromatography, were separated alone by column 

chromatography method. In this technique, a column is made of glass was carried out with optimization 

conditions were 1 cm radius, 50 cm length, silicagel was stationary phase and butanol-acetic acid-water 

(BAW) solvent was used as mobile phase with ratio equal to (4: 1: 0.8). The separation time was 50 minutes 

with the volume of each separated compound was 3 ml. After that TLC was carried out for each phenolic 

compound then Rf values were measured for all phenols [20]. 

 

2.8 Infra-red spectroscopy of phenolic compounds 

Furrier- transformation infra-red (FT-IR) spectra for all phenolic compounds isolated and separated from 

Juglans regia cortexes were recorded using Shimadzu FT-IR-8400-S spectrophotometer made in Japan. All 

phenols samples were carried out by mixing each phenolic compound with potassium bromide (KBr) as a 

disc. The measurements of all spectra were achieved in spectral range (4000-500 cm-1). 

 

2.9 Medicinal activity and minimal inhibitory concentration of phenolic compounds against pathogens 

Series concentrations of phenolic compounds mixture isolated and identified from Juglans regia cortexes. 

were prepared equal to 5 ,10,25, 50, 75 and 100 mg/ml and they were applied for against growth of the 

pathogenic fungi represented   Candida albicans, Candida Krusei, Candida tropicals and Candida glabrata   

by using disc diffusion procedure. The medicinal activity was carried out against pathogenic fungi by using 

Petri-dishes having SDA and PDA culture media then they were put in autoclave at 118 ºC for 18 minutes 

and 1.5 atm pressure. The various concentrations of phenolic compounds were treated with fungi existing in 

Petri dishes which after that were autoclaved at 25 ºC for eight days. Distilled water with volume equal to 6 

ml was mixed with pathogens for formation of fungal suspension then all dishes were autoclaved at 25 ºC 

for 3-6 days. Finally, the values of inhibition zone diameters were calculated [21]. 

 

2.10 Medicinal activity of some antibiotics against pathogens  

Various antibiotics were represented by ketoconazole, miconazol and flouconazol    were carried out against 

growth of same pathogenic fungi by the same method of medicinal activity of phenolic compounds mixture 

belonging to Juglans regia cortex. Also the inhibition zone diameters values were measured [21]. 
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3. Result 

Phenols are active metabolites abundant in different medicinal plants. In the current study, phenolic 

compounds were isolated from Juglans regia cortexes with yield equal to 1.8 g with extraction percentage 

equal to 3.6 %. Table (1) indicates the results of preliminary qualitative analysis of phenolic extract. 

 

Table (1) Preliminary qualitative analysis of phenols isolated from Juglans regia cortex 

Test Chemical result Indications Conclusions 

Ferric chloride (1%) + 
Bluish-green colour 

was formed 
Phenols are present 

Lead acetate (1%) ــ 
No white to brown 

precipitate 
No tannins 

Ethanolic potassium 

hydroxide (5N) 
 No yellow precipitate No flavonoids ــ

Molisch ــ No violet ring No carbohydrates 

Benedict ــ No red precipitate No glycosides 

Dragendroff ــ No orange precipitate No alkaloids 

Mercuric chloride (5%) ــ No white precipitate No saponin 

Ninhydrin (1%) ــ No violet colour No amino acids  

 

From table (1), the results ensured attendance of phenols only but flavonoids, tannins, carbohydrates, 

glycosides, alkaloids, saponin and amino acids were not found. 

 

The results of thin layer chromatography (TLC) of phenols showed presence of three green spots developed 

by ferric chloride (1%), so this status proves presence of three phenolic compounds with Rf values are 0.3, 

0.6 and 0.82 also and these compounds have a high purity. The developing of the phenolics was done by 

iodine vapour which showed of brown spots but by using UV-lamp, the spots were lights violet. The 

developing of phenolic compounds by ferric chloride (1%) showed formation of bluish-green spots as in 

table (2). 

 

Table (2): results of thin layer chromatography of phenols isolated from Juglans regia cortex 

Eluent system Reagent 
Spots 

No. 
Result Rf values 

Indication and 

conclusion 

Butanol Acetic 

acid water 

(4: 2 : 0.5 ) 

Eyes 3 Light brown spots 

0.3 

0.6 

0.82 

Pure compounds 

I2-vapour 3 Brown spots 

0.3 

0.6 

0.82 

Attendance of 

organic 

compounds 

UV-lamp 3 Light violet spots 

0.3 

0.6 

0.82 

Attendance of 

double bond 

conjugated 

system  

Ferric chloride 

(1%) 
3 Bluish-green spots 

0.3 

0.6 

0.82 

Attendance of 

phenolic 

compounds 
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Gas chromatography – mass spectroscopy (GC-MS) results showed abundance of three peaks and this 

statement means presence of three phenolic compounds in phenolic extract, then mass spectra were recorded 

for all these active chemical compounds. The mass spectra indicate and ensured presence of the compounds 

represented by 4-hydroxy benzaldeyhde, 5-(3-Hydroxypropyl)- 2,3-dimethoxy phenol and vanillic acid. 

Figures (1,2 and 3) show the mass spectra and fine chemical structures for 4-hydroxy benzaldeyhde, 5-(3-

Hydroxypropyl)- 2,3-dimethoxy phenol and vanillic acid. 

 

Figure (1): Mass spectrum of 4-hydroxy benzaldeyhde 

 
 

Figure (2): Mass spectrum of 5-(3-Hydroxypropyl)- 2,3-dimethoxyphenol 

 
 

Figure (3): Mass spectrum of vanillic acid 
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Gas chromatography technique was applied for separation each phenolic compound alone then the FT-IR 

spectra of 4-hydroxy benzaldeyhde, 5-(3-Hydroxypropyl)- 2,3-dimethoxy phenol and vanillic acid were 

recorded as in figures (4,5 and 6) respectively. 

 

Figure (4): Forrier transformation infrared (FT-IR) spectrum of 4-hydroxy benzaldeyhde 

 
 

Figure (5): Forrier transformation infrared (FT-IR) spectrum of 5-(3-Hydroxypropyl)- 2,3-dimethoxyphenol 
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Figure (6): Forrier transformation infrared (FT-IR) spectrum of vanillic acid 

 
 

All phenolic compounds were used as active chemical compounds against pathogenic fungi like Candida 

albicans, Candida Krusei, Candida tropicals and Candida glabrata which cause various intestinal 

inflammatory in children. The medicinal and antifungal activity of phenolics mixture of Juglans regia 

cortexes is indicated in table (3).  

 

The inhibition zone diameters of phenolics were recorded to be 21, 30, 37, 51, 52 and 52 mm at 

concentrations 5, 10, 25, 50, 75, and 100 mg/ml respectively against growth of Candida ablicans whereas 

the same phenols concentrations showed values of inhibition zone diameter equal to 32, 39, 44, 46, 50 and 

51 mm towards Candida glabrata fungus. Concerning Candida krusei, the concentrations of phenolics gave 

inhibition zone diameters were represented by 35, 41, 46, 53, 53 and 53 mm while the same concentrations 

showed inhibition values equal to 25, 30, 35, 38, 52 and 52 mm against growth of Candida tropicalis 

fungus. 

 

Table (3) inhibition zone diameter of phenolics mixture of Juglans regia cortex against pathogenic fungi 

causing intestinal inflammatory in children 

phenolics  mixture 

conc. mg/ml  

inhibition zone diameter (mm) 

Candida ablicans Candida glabrata Candida krusei Candida tropicalis 

5 21 32 35 25 

10 30 39 41 30 

25 37 44 46 35 

50 51 46 53 38 

75 52 50 53 52 

100 52 51 53 52 
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Table (4) : represents  inhibition zone  diameters of some antibiotics represented by ketoconazole, 

miconazole and fluconazole  against the same pathogenic fungi used in the current study. 

The maximum inhibitory dose (200 mg) of ketoconazole drug recorded values of inhibition diameters equal 

to 41, 38, 42 and 37 mm against Candida ablicans, Candida glabrata, Candida krusei and  Candida tropicalis 

respectively but  miconazole drug  at maximum dose (400 mg) showed diameters values were 37 , 32 , 38 

and 40 mm against the same fungi respectively. While the maximum inhibitory dose (150 mg) belonging to 

fluconazole drug gave inhibitions diameters with values represented by 35, 36, 41 and 37 mm towards the 

same pathogens. 

 

Table (4):  inhibition zone diameters at maximum inhibitory dose of some antibiotics used for treatment of 

intestinal inflammatory caused by pathogenic fungi in children. 

Antibiotic type 

Maximum 

inhibitory dose 

(mg) 

inhibition zone diameter (mm) 

Candida 

ablicans 

Candida glabrata Candida 

krusei 

Candida 

tropicalis 

ketoconazole 200 41 38 42 37 

miconazole 400 37 32 38 40 

fluconazole 150 35 36 41 37 

 

4. Discussion 

The extraction percentage of phenolic extract from Juglans regia cortex was 3.6% so this parentage is 

considered to be somewhat a very good. Various studies showed isolation of phenols from many medicinal 

plants with good yield [8,12]. Preliminary qualitative analysis ensured presence of phenolics only in phenol 

extract and this case proves the purity of these active chemical compounds and also no other active 

metabolites were detected. Thin layer chromatography proved existence of three green spots therefore this 

status insures attendance of three phenolic compounds having various Rf values depending on molecular 

weight, polarity, stereochemistry and inter hydrogen bonding [22].  

 

Gas chromatography – mass spectroscopy was used suessfully for insurance of the number of phenolic 

compounds existing in phenols extract belonging to Juglans regia L. cortex, therefore the separation and 

characterization by mass spectrum proved presence of three phenolics are 4-hydroxy benzaldeyhde 5-(3-

Hydroxypropyl)- 2,3-dimethoxy phenol and vanillic acid. From these results and indications of peaks in the 

mass spectra of each phenolic compound, the fine chemical structure of each phenol was accurately 

identified. So this information corresponded with the of TLC results.  

 

In addition, the using GC-MS technique illustrated excellent markers concerning the chemical structure of 

all phenolic compounds [23]. Also each active phenol was separated alone by gas chromatography and they 

were purified then FT-IR spectra were recorded for all phenolic. Various functional and structural groups 

were characterized in these spectra such as hydroxyl (-OH), aromatic C=C, C-C, C-OH, carboxyl, carbonyl 

and C-H. Therefore, presence of these chemical groups in each spectrum is an indication for identity the 

phenolic compounds [24]. Also the absorption bands belonging to functional and structural groups have 

feature of starching or bending vibration for example the starching vibration of hydroxyl group containing 

hydrogen bonding between phenolic groups. Also the bending vibration of C=C group of phenyl ring [25]. 

 

All phenolics are 4-hydroxy benzaldeyhde 5-(3-Hydroxypropyl)- 2,3-dimethoxy phenol and vanillic acid 

showed an excellent and high medicinal activity towards growth of all pathogenic fungi represebted by 

Candida albicans, Candida krusei, Candida tropicals and Candida glabrata. The maximum inhibitory 
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concentration of each active phenol had the highest ability to kill most of these fungi and this biochemical 

state can be explained by destructing the membrance and wall of pathogenic fungi cells and decomposition 

of proteins. This means all phenols isolated from Juglans regia L. cortexes have changed the chemical 

structure of all components of living cell belonging to various fungi [26, 27]. Various studies proved that 

phenols have a great activity against growth of different micro-organisms including fungi because these 

active chemical compounds have multi-hydroxyl groups which have the high ability for bonding with all 

hydrogens in chemical structure of proteins.  

 

Therefore, this statement leads to cleavage sulphuric and hydrogen bonds existing in tertiary structure 

belonging to protein in the living cell of all fungi [28, 29]. The antifungal activities are explained by 

capability of phenolic compounds to bind chemically with various enzaymes of living cell of micro-

organisms including fungi and this biochemical process leads to inhibit the activity of biological system of 

these pathogens. Phenols have the great ability to destruct many enzymes in different pathways especially 

biochemical anabolism of proteins [21, 27] .Some biochemical studies ensured the medicinal efficacy of 

phenolic metabolites against pathogenic micro-organisms including fungi because these active compounds 

destruct and inhibit the metabolism of nucleic acids represented by DNA and RNA through hydrogen 

bonding [30,31]. 

 

5. Conclusion 

The existing research has ensured and proved the great medicinal activity of phenolic compounds 

represented by 4-hydroxy benzaldeyhde, 5-(3-Hydroxypropyl)- 2,3-dimethoxy phenol and vanillic acid 

isolated and identified from Juglans regia cortexes to inhibit the biological growth of pathogenic fungi 

represented by Candida albicans, Candida krusei, Candida tropicals and Candida glabrata. The maximum 

inhibitory concentration of each phenol had the high capability to kill most these micro-organisms causing 

intestinal inflammatory in children. Also the phenolic compounds showed more activity than antibiotics 

used in this study so these active metabolites can be carried out for treatment all diseases caused by these 

pathogenic fungi. 

 

6. Acknowledgment   

The authors would like to introduce the complete thank for Dr. Sann'a Qasem Badir – college of marine 

science at university of Basrah – Iraq for her valuable help in this research. 

 

7. References 

[1] Ullah, N.; Khurram, M.; Amin, M. U.; Afridi, H. H.; Khan, F. A.; Khayam, M. U.; Saleem, U.; Najeeb, 

U.; Hussain, J. and Khan, M. A. Comparison of Phytochemical constituents and antimicrobial 

activities of Mentha spicata from four northern districts of Khyber pakhtunkhwa. Journal of Applied 

Pharmaceutical Science, 2011, 1.7: 72-76 

 

[2]  Parekh, J., & Chanda, S. In vitro screening of antibacterial activity of aqueous and alcoholic extracts of 

various Indian plant species against selected pathogens from Enterobacteriaceae. Afr J Microbiol 

Res, 2007, 1(6), 92-99.  

 

[3] He, X. G.; Mocek, U.; Floss, H. G.; Cáceres, A.; Girón, L.; Buckley, H. and Wilson, B. W.  An 

antifungal compound from Solanum nigrescens. J. of ethnopharmacol., 1994, 43(3), 173-177.  

 

[4] Megaloudi, F. Wild and cultivated vegetables, herbs and spices in Greek antiquity. Environmental 



A. D. M. A. Maliki and J. N. Ahmed, 2020                                                       International Medical Journal 

 

1414 

 
 

Archaeology, 2005, 10(1), 73-82.  

 

[5] Sozzi, G. O., Peter, K. V., Babu, K. N., & Divakaran, M. Capers and caperberries. Handbook of herbs 

and spices, Wood head Publishing, USA, 2012, 193-224.  

 

[6] Zhang, Z., Liao, L., Moore, J., Wu, T., & Wang, Z., Antioxidant phenolic compounds from walnut 

kernels (Juglans regia L.). Food Chemistry, 2009, 113(1): 160-165.  

 

[7] Zekiri, F., Molitor, C., Mauracher, S. G., Michael, C., Mayer, R. L., Gerner, C., & Rompel, A., 

Purification and characterization of tyrosinase from walnut leaves (Juglans regia). Phytochemistry, 

2014, (101): 5-15.  

 

[8] Yin, T. P.; Cai, L.; Chen, Y.; Li, Y.; Wang, Y. R.; Liu, C. S.  and Ding, Z. T. Tannins and antioxidant 

activities of the walnut (Juglans regia) pellicle. Natural product communications, 2015, 10(12): 

2141-2144. 

 

[9] Al-Maliki, A. D. M.; Abd-Al-Majeed, M. I.; Al-Abdal, M. A. R. J. and Esmaeel, B. A. M. 

Characterization, Estimation and Evaluation of Antifungal Activity of Lipids Isolated from Iraqi 

Capparis spinosa Leaves Buds. J.Med.Sci. and clin. Res., 2017. 5(11): 297797-29808. 

 

[10] Abedi, P.; Yaralizadeh, M.; Fatahinia, M.; Namjoyan, F.; Nezamivand-Chegini, S. and Yaralizadeh, M. 

Comparison of the Effects of Juglans nigra Green Husk and Clotrimazole on Candida albicans in 

Rats. Jundishapur Journal of Microbiology, 2018, 11(2): 58151-58155.  

 

[11] Ksenija,K ; Vanja , T. ; Miroslav, S. and Snezana , C. , Antioxidant activity of Juglans regia L., 

Juglandaceae pericarp originated from Sumadija region. PONS-medicinski časopis, 2019, 16(1): 3-8.  

 

[12] Al-Maliki, A. D.M. and Badir, S. Q. Isolation and identification of tannins from Cuminum cyminum L. 

seeds and study of their medicinal activity against selective types of pathogenic fungi. J. Missan 

Res., 2012, 8 (16): 147 – 161.  

 

[13] Collee, J. G.; Fraser, A. G.; Marmion, B. P.  and Simmons, A. Practical medical microbiology. 14th 

ed., Churchill Living stone. Inc. New York, USA, 1996.  

 

[14] Stalikas, C. D. Extraction. separation, and detection methods for phenolic acids and flavonoids. Journal 

of separation science, 2017, 30(18): 3245-3295.  

 

[15] Waterman, P. G. and Mole, S. Analysis of phenolic plant metabolites. J. plant medi. 1994, (55): 1-8. 

 

[16] Harborne, J. B. (1998). Phytochemical methods A guide to modern techniques of plant analysis, 

champan and Hall, London, UK, 1991: 58-74.  

 

[17] Ugbenyen Anthony, M.  and Odetola Adebimpe, A. Hypoglycemic potential of the young leave 

methanolic extract of Magnifera indica in alloxan induced diabetic rats. Pak. J. of Nutrition, 2009, 

8(3): 239-241.  

 

https://www.seronijihou.com/


    ISSN: 13412051 

Volume 25, Issue 03, March, 2020 

 
    

1415 

 
 

[18] Al-Maliki, A.D.M. and Al-Hilfi, R.S.S. Evaluation of hypoglycemia effect of tow flavonoidic 

compounds isolated from Iraqi phoenix dactylifera (Gintar) leaflets in alloxan – induced diabetic 

rabbits. world J. Pharma. Sci., 2017. 5(7): 61-71. 

 

[19] Harborne, J.B., Phytochemical methods, 2nd. ed. 1984, chapman and Hall, London, UK. 

 

[20] Alsaadi, J. H. H. and Al-Maliki, A. D. M. Investigation of Hypoglycemic Effect 4-(2--Hydroxyethyl) 

phenol compounds Isolated from Iraqi Prosopis juliflora pods on level of glucose blood of alloxan-

Induced Diabetes Rabbits. J. OF adv. In chemistry, 2014, 10(9): 3133-3142.  

 

[21] Park, M. J.; Gwak, K. S.; Yang, I.; Choi, W. S.; Jo, H. J.; Chang, J. W.; Jeung,E. B.  and Choi, I. G. 

Antifungal activities of the essential oils in Syzygium aromaticum (L.). The Journal of Microbiology, 

2017, 45(5): 460-465.  

 

[22] Pengelly, A., the constituents of medicinal plants, 2nd. ed., 2000, southern cross herbal school, 

Australia.  

 

[23] Abd - Al-Majeed, M. I. A.; Al-Ghizawi, G. J.; Al-Azzawi, B. H. and Al-Maliki, A. D. M. Isolation and 

identification of alkaloidic extract of capparis spinosa L buds and study of Its cytotoxicity and 

antibacterial activity. J Nat. Sci Rec., 2016, 6(6): 122-130.   

 

[24] Silverstein, R. and Webster, F.; Spectrometric identification of organic compounds, John Wiley and 

sons, Inc., 1997, 6th. ed., Publishers, London, UK.  

 

[25]  Silverstein, R. M., Bassler, G. C., and Morrill, T. C. (1981). Spectrometric identification of organic 

compounds, 4th ed., 1981, John Wiley and Sons Fuc., USA.  

 

[26] Alma, M. H.; Ertas, M.  and Kollmannsberger, H. Chemical composition and content of essential oil 

from the bud of cultivated Turkish clove (Syzygium aromaticum L.). Bio Resources, 2007, 2(2): 265-

269.  

 

[27] Nzeako, B. C. and Lawati, B. A. Comparative studies of antimycotic potential of thyme and clove oil 

extracts with antifungal antibiotics on Candida albicans. African Journal of Biotechnology, 2008, 

7(11).  

 

[28] Homomochi, M.; Tantaoui-Elaraki, A.; Es-Safi, N. and Agoumi, A. Elucidation of the antibacterial and 

antifungal properties of the essential oils of Eucalyptus. Plants Medicines et Ethphythythera, 1990, 

24(4): 278-289.  

 

[29] Harborne, J.B., Phytochemical methods, 1st. ed. 1974, chapman and hall, New York, USA. 

 

[30] Rickards, R. W; Rothschild, J. M.; Willis, A. C.; de Chazal, N. M.; Kirk, J.; Kirk, K.; Saliba, K.J. and 

Smith, G. D. Calothrixins A and B, novel pentacyclic metabolites from Calothrix cyanobacteria with 

potent activity against malaria parasites and human cancer cells. Tetrahedron,1999, 55(47): 13513-

13520.  

 



A. D. M. A. Maliki and J. N. Ahmed, 2020                                                       International Medical Journal 

 

1416 

 
 

[31] Lam, S. K. and Ng, T. B. A protein with antiproliferative, antifungal and HIV-1 reverse transcriptase 

inhibitory activities from caper (Capparis spinosa) seeds. phytomedicine, 2009, 16(5): 444-450.  

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 International 

License. 

https://www.seronijihou.com/

