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ABSTRACT 
 

Aims: The gastrointestinal tract is one of the most important organs of the human body and is 
vulnerable to different diseases. Available drugs often have low efficacy or are associated with many 
adverse effects. Therefore, alternative drugs are necessary to treat gastrointestinal complications. 
This study intended to identify medicinal plants in the Western Middle Atlas, Morocco, that can affect 
gastrointestinal disorders.  
Place and Duration of Study: Field studies were carried out approximately over a period of two 
years (2013-2014). 
Methodology: During the field trips, the information was collected through interviews, including 
various data obtained from local healers and traditional medicine men, herbalists, shepherds, 
patients and elderly persons. 
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Results: A total of 58 medicinal plants, grouped in 30 taxonomic families and 55 genera were 
identified. In addition, their popular uses, the part or parts employed, form of use and their biological 
activity are described. Lamiaceae was the most dominant family reported to be used for the 
treatment of gastrointestinal diseases (9 species). Among all the plant parts leaves and seeds were 
the most preferred plant parts used by the informants. Decoction and powder were the most popular 
form of treatment used. The four main disorders cured by the plants are: Stomachache/Stomach 
pain (39.65%), diarrhoeas (22.41%), abdominal pain (17.24%) and bowel disorders (17.24%).  
Conclusion: This study aims at emphasizing the profound importance of investigating those 
species of plants that have not been the subject of any pharmacological study, in spite of existing 
reports on their traditional use. 

 
 
Keywords:  Medicinal plants; ethnobotany; ethnomedicine; gastrointestinal disorders; Western middle 

Atlas; Morocco. 
 

1. INTRODUCTION  
 
Medicinal plants have been used since the 
prehistoric period for the cure of various 
diseases. Human knowledge of the medicinal 
value of plants date back perhaps to more than 
five thousand years [1]. The extracts of several 
plants have been used as therapeutic agents. 
Many drugs presently prescribed by physicians 
are either directly isolated from plants or are 
artificially modified versions of natural products 
[2]. These medicines are safe and 
environmentally friendly. According to the WHO, 
about 80% of the world's population relies on 
traditional medicine for their primary health care 
[3]. Herbalists and indigenous healers have used 
botanical medicines traditionally worldwide for 
the prevention and treatment of different 
pathologies. Several research papers regarding 
medicinal plants have been developing in the last 
years; not only to preserve and have a register of 
traditions and uses between the population 
across the world [3,4], also to evaluate their 
biological [5,6] and toxic activities [7] for 
validation purposes. The focus from previous 
literatures was on properties and common             
parts of these medicinal plants, many of which 
were associated with the treatment of 
gastrointestinal ailment [8,9]. Those validation 
and research studies could contribute to new 
medicines and alternative ways to treat health 
problems. 
 
Morocco, given its privileged geographical 
location, has attained status as one of the 
biologically mega diverse countries. The country 
possesses at least 4200 plant species [10].  
 
Gastrointestinal disorders have a high 
prevalence in human societies. Functional 
digestive disorders are the most important ones, 
and about 50% of patients who refer to 

gastroenterology care centers suffer from them. 
The gastrointestinal tract is one of the most 
important organs in the human body, and it is 
vulnerable to a great diversity of diseases such 
as parasitic and infectious disorders, diarrhoea, 
reflux, gastroenteritis, constipation, and bloating 
[11].  
 
This study aims to record and analyse orally 
transmitted traditional knowledge about 
treatment of digestive system diseases for the 
first time in Western Middle Atlas district, 
Morocco. As a result, new traditional              
therapies for digestive system diseases were 
recorded.  
 

2. MATERIALS AND METHODS  
 
2.1 Description of the Study Area 
 
The study area is located in central Morocco, 
covering an area of over 17,125 km

2
. The            

region of Tadla Azilal is bounded by the 
provinces of Kalaat Es- sraghna and Al            
Haouz (west), Khouribga and Settat (north), 
Errachidia and Khenifra (east) and Ouarzazate 
(south).  
 
Its location between two phosphate trays and 
Middle Atlas, with an average altitude of 400 to 
700m, Tadla Azilal region is characterized by a 
continental climate, and the amount of rainfall 
varies between 300 and 750 mm depending on 
the year. The region includes three provinces 
whose capital is Beni Mellal [12]. 
 
The human population of Tadla Azilal region was 
established in 2012 to be 1516200 capita or 
about 4.65% of the total population. At the 2015 
horizon, the size of the population had reached 
1.53 million inhabitants. 



Agriculture is the dominant activity in the region, 
both by available jobs (78.2% of the rural 
working population in 2011) and by the effects on
 
 the regional economy. The region, with its plains
(Tadla) and its important water resources, offers 
the possibility of developing a modern and 
industrializing agriculture in this part of Morocco.
 
Furthermore, by its geographical location, its rich 
natural and historical sites, this region has major 
assets for the development of tourism activities 
particularly rural and cultural tourism that could in 
this regard be a good niche deserving particular 
attention [12]. 
 

2.2 Methodology 
 
In this study, random stratified sampling was 
adopted [13], where ethnobotanical interviews 
with the local population of Tadla
were made during two crop years 2013
This sampling technique was meant to have a 
floristic inventory that was as complete as 
possible and achieve success i
ethnobotanical surveys from one area to another 
in the said region. Therefore, the territory was 
divided into 30 strata according to the descriptors 
of the environment including climate, soil and 
vegetation. Proceeding by a stratified random 
 

Fig. 1. Map of the study area showing the stations (black circles) where et

Fatiha et al.; ARRB, 28(2): 1-11, 2018; Article no.ARRB.43599

 
3 
 

Agriculture is the dominant activity in the region, 
both by available jobs (78.2% of the rural 
working population in 2011) and by the effects on 

e region, with its plains 
(Tadla) and its important water resources, offers 
the possibility of developing a modern and 
industrializing agriculture in this part of Morocco. 

Furthermore, by its geographical location, its rich 
his region has major 

assets for the development of tourism activities 
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In this study, random stratified sampling was 
], where ethnobotanical interviews 

with the local population of Tadla-Azilal region 
were made during two crop years 2013-2014. 
This sampling technique was meant to have a 
floristic inventory that was as complete as 
possible and achieve success in various 
ethnobotanical surveys from one area to another 
in the said region. Therefore, the territory was 
divided into 30 strata according to the descriptors 
of the environment including climate, soil and 
vegetation. Proceeding by a stratified random 

sampling (Fig. 1). Samples of 30 people 
surveyed in each of the 30 strata were put 
together to form the aggregate sample (900 
people). Ethnobotanical surveys were conducted 
with the help of 900 question sheets used to 
survey traditional healers, herbalists and
medicinal plants in order to have a better 
representation of our sample. 

 
During each interview, all the information                
about the informant (age, gender,                      
academic level, marital status and                    
therapeutic practice) and medicinal plants 
used by the latter were collect
data collected for each plant included
its vernacular name; the part used a 
method of preparation and the disease 
treated.  
 

Similarly, spontaneous and medicinal 
species were collected and brought to the 
laboratory for identification and determination 
through the botanical books: «Flore pratique du 
Maroc. Manuel de détermination des plantes Vol 
1 et 2» of Fennane et al. (1999 & 
«La pharmacopée marocaine traditionnelle, 
médecine arabe ancienne et savoir populaire»         
of Bellakhdar (1997) [16] 
plantes médicinales du Maroc» of Sijelmassi 
(1993) [17]. 

 
Map of the study area showing the stations (black circles) where ethnobotanical 

surveys took place 
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3. RESULTS AND DISCUSSION 
 
The present investigation reports 58 species 
commonly employed as remedies for 
gastrointestinal ailments in this region. These 
medicinal plants were distributed among 30 
taxonomic families and 55 genera. The families 
with more medicinal species were: the 
Lamiaceae family, with 9 species (15.51 %), 
followed by the Asteraceae and Apiaceae 
families with 6 species each (10.34%) of the 
total, Fabaceae with 5 species (8.62%). 
Rosaceae and Poaceae with 3 species each. 
Anacardiaceae, Cupressaceae and 
Euphorbiaceae with 2 species each; the                    
rest of the families were represented                      
by one specie each (Table 1). The information            
of these 58 plants is compiled in Table 2,             
where the plant species were arranged in 
alphabetical order, with their scientific            
names, botanical family, the common names,           
the part of use, the popular way of use                
and biological activities reports. 
 

Table 1. Principal taxonomic families with 
medicinal plants for the treatment of 

gastrointestinal problems 
 

Family* Number of 
medicinal plants 

% 
 

Lamiaceae 9 15.51 
Apiaceae 6 10.34 
Asteraceae 5 10.34 
Fabaceae 5 8.62 
Poaceae 3 5.17 
Rosaceae 3 5.17 
Anacardiaceae 2 3.44 
Cupressaceae 2 3.44 
Euphorbiaceae 2 3.44 
*Only families with more than 2 species are showed. 

 

The most commonly used plant parts correspond 
to the apical section such as leaves or stems, 
followed by seeds, with only a few species 
producing useful fruits and flowers. Processing of 
the vegetable material varies according to the 
disease, but powder and decoctions are most 
commonly employed (Table 2). 

Table 2. Synopsis of medicinal plant species for popular use in treatment of gastrointestinal 
disease in Western Middle Atlas, Morocco 

 

Scientific/ 
popular names 

Family                Part           Gastrointes-
tinal disorder 

Biological 
activity 

Form of 
use 

Acacia gummifera 
willd/Taddût 

Fabaceae Leaves          Stomachache, 
dysentery,  
diarrhea                              

_ Powder 

Allium sativum 
L./Tûma 

Amaryllidaceae Bulb Gastroenteritis 
Rumen 

Antioxidant, 
antimicrobial 
[18] 

Crude 

Artemisia 
absinthium /Shiba 

Asteraceae Stem/ 
Leaves 

Stomach pain Antimicrobial, 
Antioxidant 
[19] 

Decoction 

Artemisia herba 
alba/Chih 

Asteraceae Leaves Abdominal pain Antibacterial  
[20] 

Decoction 

Carum carvi 
L./Karwiya 

Apiaceae Seeds Stomach pain Antimicrobial  
[21] 

Decoction 

Cassia 
senna/Sana 
haram 

Fabaceae Leaves Constipation Antimicrobial, 
cytotoxic, 
Thrombolytic 
[22] 

Decoction 

Ceratonia 
siliqua/Kharroub/ 
Tikida 

Fabaceae Seeds Stomach pain Antibacterial 
 [23] 

Powder 

Chamaerops 
humilis/El Ghaz 

Arecaceae Fruit Stomachache Antioxidant  
[24] 

Crude 

Chenopodium 
ambrosioidesL./ 
Mkhinza 

Amaranthaceae Leaves Abdominal 
pain, Fever,  
Diarrhea 

Antimicrobial, 
antioxidant 
[25] 

Decoction 

Cicer arietinum/ 
Hommes 

Fabaceae Seeds Bowel 
disorders 

Antibacterial, 
antifungal [26] 

Maceration 
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Scientific/ 

popular names 

Family                Part           Gastrointes-
tinal disorder 

Biological 
activity 

Form of 
use 

Cinnamomum 
zeylanicum Nees./ 
El Qarfa 

Lauraceae Bark Stomach pain Antimicrobial, 
anti-cancer 
[27] 

Powder 

Citrus limon/El 
Hamed 

Rutaceae Fruit Bloating Antibacterial, 
antioxidant 

[28] 

Juice 

Cistus 
albidus/Irgel 

Cistaceae Seeds Stomachache Antimycobacte
rial [29] 

Powder 

Coriandrum 
sativum L./Kasbûr 

Apiaceae Seeds Stomachache, 
diarrhea 

Antibacterial, 
antioxidant 
[30] 

Powder 

Crocus sativus 
L./Zâfran Hôr 

Iridacea Stigmata Abdominal pain Antibacterial, 
antioxidant 
[31] 

Decoction 

Croton tiglium/ 
Habbet Malk 

Euphorbiaceae Seeds Gas in the 
stomach or 
bowels 

Anti-
inflammatory 
[32] 

Powder 

Cuminum 
cyminum 
L./Kamoun 

Apiaceae Seeds Abdominal 
pain, diarrhea 

Anti-
inflammatory 
Antimicrobial 
[33] 

Powder 

Cynara humilis 
L./El hok 

Asteraceae Leaves Diarrhea _ Decoction 

Echinops 
spinosus 
L./Taskra 

Asteraceae Roots Stomach pain Antioxidant  Powder 

Eriobotrya 
japonica (thunb.) 
Lindl./Lamzah 

Rosaceae Leaves Colics, diarrhea Anti-
inflammatory 
[34] 

Decoction 

Euphorbia 
resinifera/ 
Ssekoum 

Euphorbiaceae Leaves Stomach 
cancer 

Antioxidant, 
antibacterial 
[35] 

Powder 

Eryngium 
ilicifolium Lamk./ 
Zerriga 

Apiaceae Whole 
plant 

Indigestion Antimicrobial 
[36] 
 

Powder 

Foeniculum 
vulgare/Nafaâ 

Apiaceae Seeds Stomach and 
intestinal pain 

Antibacterial  
[37] 

Powder 

Ficus carica 
L./Chriha 

Moraceae Fruit Large intestine 
pain 

Antimicrobial, 
antioxydant 
[38] 

Crude 

Illicium 
verum/Badiana 

Schisandraceae Fruit Indigestion, gas 
in the 
Stomach or 
bowels 

Antimicrobial 
[39] 
 

Powder 
 

Juniperus 
thurifera L./Tawalt 

Cupressaceae Leaves Stomachache Antibacterial, 
antioxidant 
[40] 

Decoction 

Lavandula 
stoechas/Halhal 

Lamiaceae Leaves Stomachache, 
abdominal pain 

Antimicrobial, 
antioxidant 
[41] 

Powder 

Lepidium sativum 
L./ Hab-rchad 

Brassicaceae Seeds Stomach pain, 
cancer 

Antioxidant, 
antibacterial 
[42] 

Crude 
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Scientific/ 

popular names 

Family                Part           Gastrointes-
tinal disorder 

Biological 
activity 

Form of 
use 

Linum 
usitatissimum L./ 
Zari’t-el-Kettan 

Linaceae Seeds Belly fat, gas in 
the stomach 
 or bowels 

Antibacterial 
[43] 

 

Powder 

Lippia citriodora 
H.B&K/Lwiza 

Verbenaceae Leaves Diarrhea Antibacterial 

 [44] 

Infusion 

Malus domestica 
Borkh./Tuffah 

Rosaceae Fruit Belly fat Antimicrobial 
[45] 

Vinegar 

Matricaria 
chamomilla/ 

Babounj 

Asteraceae Flowers Colics Antibacterial 
[46] 

Powder 

Mentha 
pulegium/Fliou 

Lamiaceae Leaves Abdominal 
pain, fever 

Anti-tumor [47] Decoction 

Mentha 
rotundifolia/Timijja 

Lamiaceae Leaves Abdominal 
pain, 
constipation 

Anti-tumor [47] Decoction 

Myrtus communis/ 
Rayhan 

Myrthaceae Leaves Gastritis, 
bloating 

Antimicrobial, 
antioxidant 

[48] 

Powder 

Nigella 
sativa/Sanuj,  

Habbasawda 

Ranunculaceae Seeds Abdominal pain Anti-
inflammatory, 

Anti-cancer 
[49] 

Crude 

Olea 
europaea/Zitoun 

Oleaceae Leaves Colics Anti-diabetes, 
antioxidant 
[50] 

Powder 

Opuntia ficus 
indica/ 
Karmousnsara 

Cactaceae Flowers Stomachache, 
colics 

anti-
inflammatory, 
Antiulcer [51] 

Powder 

Origanum 
majorana L./ 

Merdedouch 

Lamiaceae Leaves Bowel ailments Antimicrobial 
[52] 

 

Infusion 

Oryza sativa 
L./Ruz 

Poaceae Seeds Diarrhea Antibacterial  Cooked 

Pimpinella anisum 
L./ 

Habat-halawa 

Apiaceae Seeds Stomachache, 
bowel ailments 

Antibacterial 
[53] 

 

Powder 

Pistacia lentiscus 
L./Drou 

Anacardiaceae Fruit Gastric ulcer, 
diarrhea 

Antibacterial, 
Antioxidant 

[54] 

Powder 

Punica granatum 
L./ 
Romman 

Lythraceae Bark Stomach pain, 
bowel ailments 

Antibacterial 
 [55] 

 

Powder 

Rosa damascena 
Mill/El ward 

Rosaceae Flowers Stomach pain, 
bowel ailments 

Antibacterial, 
antioxidant 
[56] 

Powder 

Rosmarinus 
officinalis L./Yazir 

Lamiaceae Leaves Gas in the 
stomach or 
bowels 

Antimicrobial, 
Anti-cancer  

[57] 

Infusion 

Rhu spentaphylla 
Desf./Tizgha 

Anacardiaceae Roots Stomachache Antimicrobial, 
antioxidant 

[58] 

Decoction 
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Scientific/ 

popular names 

Family                Part           Gastrointes-
tinal disorder 

Biological 
activity 

Form of 
use 

Salvia officinalis 
L./Salmia 

Lamiaceae Leaves Abdominal pain Anti-
inflammatory, 
Anti-cancer 
[59] 

Decoction 

Solanum 
sodomeum L./ 

El-Hdej 

Solanaceae Seeds Diarrhea Antioxidant 
[60] 

Decoction 

Taraxacumatlantic
um L./Handba 

Asteraceae Roots Bowel 
disorders 

           _ Powder 

Terminalia 
chebula/Hlilij 

Combretaceae Fruit Stomach pain Antibacterial 
[61] 

Powder 

Tetraclinis 
articulata/El-Ârâr 

Cupressaceae Leaves Stomachache, 
diarrhea 

Antibacterial 
[62] 

Powder 

Trigonella foenum 
graecum/Halba 

Fabaceae Seeds Stomach pain Antimicrobial 
[63] 

Powder 

Triticum aestivum 
L./Zrâ 

Poaceae Seeds Gastroenteritis Antibacterial 
[64] 

 

Wheat 
germ 

Thymus 
satureioides/Z’itra 

Lamiaceae Leaves/ 
Stems 

Bloing, diarrhea Analgesic [65] Infusion 

Thymus zygis 
L./Za’tar 

Lamiaceae Leaves/ 
Stems 

Abdominal 
pain, fever 

Antibacterial  
[66] 

Decoction 

Vicia faba L./Foul Fabaceae Flowers Colics Antioxidant 
[67] 

Infusion 

Zea mays L./Dra Poaceae Seeds Bowel ailments Antimicrobial 
[68] 

Powder 

Ziziphus lotus 
L./Nbeg 

Rhamnaceae Leaves/ 
Fruit 

Stomach pain Antimicrobial 
[69] 

Powder 

 
 

 
Fig. 2. Principal gastrointestinal diseases and number of species for treat them 

 
In this study 15 gastrointestinal ailments were 
found to be treatable with medicinal plants. The 
four main disorders cured by the plants are: 
Stomachache/Stomach pain (39.65%), diarrheas 

(22.41%); abdominal pain (17.24%), bowel 
disorders (17.24%)(Fig. 2).The medicinal uses of 
56 species (96.55%) are supported by reports 
that evaluate their biological activity. 
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4. CONCLUSION 
 
In the scope of the present study, 58 plants 
belonging to 30 families were detected to be 
used by the local people for curative purposes. 
Lamiaceae was the most dominant family 
reported to be used for the treatment of 
gastrointestinal diseases (9 species). Among all 
the plant parts leaves and seeds were the most 
preferred plant parts used by the healers. 
Decoction and Powder were the most popular 
form of treatment used. The four main disorders 
cured by the plants are Stomachache/Stomach 
pain (39.65%), diarrhoeas (22.41%); abdominal 
pain (17.24%), bowel disorders (17.24%). Due to 
low-income status and lack of modern health 
facilities people of the region are using medicinal 
plants for these diseases. They have centuries 
old traditional knowledge to prepare different 
types of effective plant remedies against 
gastrointestinal disorders. Locals of the region 
are heavily dependent on these medicinal plants, 
therefore, causing severe threats to the 
abundance of these plants. There is a dire need 
to protect these medicinal plants before their 
extinction.   
 
COMPETING INTERESTS 
 
Authors have declared that no competing 
interests exist. 

 
REFERENCES 
 
1. Sofowora A. Medicinal plants and 

traditional medicine in Africa. John Wiley 
and Sons LTD. 1982;274. 

2. Wang MW, Hao X, Chen K. Biological 
screening of natural products and drug 
innovation in China, Phil. Trans. R. Soc. B, 
2007;362:1093–1105. 

3. Behera KK. Ethnomedicinal plants used  
by the tribals of similipal bioreserve, 
Orissa, India: A pilot study. Ethnobotanical 
Leaflets. 2006;10:149-173. 

4. Bhowmik S, Datta BK, Sarbadhikary SB, 
Mandal NC. Contribution to the less known 
ethnomedicinaly plants used by munda 
and santal community of india with their 
ethnomedicinal justification. WASJ. 2013; 
23(10):1408-1417. 

5. Hema R, Kumaravel S, Elanchezhiyan N. 
Antimicrobial activity of some of the south-
indian spices and herbals against food 
pathogens. Global J. Pharmacol. 2009; 
3(1):38-40. 

6. Maobe MAG, Gitu L, Gatebe E, Rotich H, 
Karanja NP, Votha MD, Wambugu J, 
Minungai C. Antimicrobial activities of eight 
selected medicinal herbs used for the 
treatment of diabetes, malaria and 
pneumonia in Kisii Region, Southwest 
Kenya. Global J. Pharmacol. 2013;7(1): 
25-33. 

7. El-Hawary SS, Wassel GM, El-Menshawi 
NA, Ibrahim K, Mahmoud, Ayoub MM. 
Antitumor and antioxidant activity of ficus 
elastic Roxb. and Ficus bengalensis Linn. 
family moraceae. WASJ. 2012;19(11): 
1532-1539. 

8. Parvaiz M, Bhatti-Hayat K, Nawaz K, 
Hussain Z, Waheed KMR, Hussain A. 
Ethno-botanical studies of medicinal plants 
of Dinga, District Gujrat, Punjab, Pakistan. 
WASJ. 2013;26(6):826-933. 

9. Tortoriello JM. Meckes-Fischer ML 
Villarreal, Berlin B, Berlin E. Spasmolytic 
activity of medicinal plants used to treat 
gastrointestinal and respiratory diseases in 
the highland of Chiapas. Phytomedicine. 
1995;2(1):57-66. 

10. Attouiti BY. Plantes aromatiques. La 
situation du secteur des plantes 
aromatiques et médicinales au Maroc. 
Terre et vie. 2002 ;56. 

11. Kasper D, Braunwald L, Hauser E, Longo 
S, Jameson D, Fauci JLAS. Harrison’s 
principels of internal medicine.16th ed. New 
York: McGraw - Hill Medical Publishing 
Division. 2005;1746-1762. 

12. Anonyme.  Monographie de la ville de 
Béni-Mellal. Région de Tadla-Azilal. 
Ministère de l’intérieur. 2012;21-98. 

13. Gounot M. Méthodes d’étude quantitative 
de la végétation. Ed Masson et Cie, Paris. 
1969;314. 

14. Fennane M, Ibn Tattou M, Mathez J, 
Ouyahya A, El Oualidi J. Flore pratique du 
Maroc, Trav. Inst. Sci. Rabat, Série 
Botanique. 1999;I(36):558. 

15. Fennane M, IbnTattou J, Ouyahya A, El 
Oualidi J. Flore pratique du Maroc, Trav. 
Inst. Sci. Rabat, Rabat. 2007;II:648. 

16. Bellakhdar J. La pharmacopée marocaine 
traditionnelle. Médecine arabe ancienne et 
Savoirs populaires. Editions Le Fennec, 
Casablanca/ Ibis Press. Paris. 1997;764. 

17. Sijelmassi A. Les plantes médicinales du 
Maroc, 6ème édition. Fennec. Casablanca. 
1993;285. 

18. Awan UA, Ali S, Shahnawaz AM, Shafique 
I, Zafar A, Khan MAR, Ghous T, Saleem 
A, Andleeb S. Biological activities of Allium 



 
 
 
 

Fatiha et al.; ARRB, 28(2): 1-11, 2018; Article no.ARRB.43599 
 
 

 
9 
 

sativum and Zingiber officinale extracts on 
clinically important bacterial pathogens, 
their phytochemical and FT-IR spectro-
scopic analysis. US National Library of 
Medicine National Institute of Health. 2017; 
30(3):729-745. 

19. Şüra Baykan Erel, Gottfried Reznicek, 
Serdar Gökhan Şenol, Nefi se 
ÜlküKarabay Yavaşoğulu, Sibel 
Konyalioğlu, Ahmet Ulvi Zeybek. 
Antimicrobial and antioxidant properties of 
Artemisia L. species from western 
Anatolia. Turk J Biol. 2012;36:75-84.  

20. Jacob Yashphe, Ruth Segal, Aviva Breuer, 
Gab1 Erdreich-Naftali. Antibacterial activity 
of artemisia herba-alba. Journal of 
Pharmaceutical Sciences. 1979;68(7). 

21. Ankur Gupta, Manish Dubey, Meenakshi 
Parmar, Surabhi Mahajan, Rajendra 
Sharma. Evaluation of antimicrobial activity 
of carumcarvi (Seeds) extract against E. 
coli and Aspergillus niger. Drug Invention 
Today. 2011;3(9):211-213. 

22. Kamal Hossain Md, Musfizur Hassan Md, 
Nazma Parvin Most, Mahmudul Hasan Md, 
Siddiqul Islam Md and Ahsanul Haque Md. 
Antimicrobial, cytotoxic and thrombolytic 
activity of Cassia senna leaves            
(family: Fabaceae). Journal of Applied 
Pharmaceutical Science. 2012;02(06): 
186-190. 

23. Basma Monjd Abd Razik, Hiba Ali Hasan, 
Muna Khalil Murtadha. The study of 
antibacterial activity of plantago major and 
ceratonia siliqua. The Iraqi Postgraduate 
Medical Journal. 2012;11(1):130-135. 

24. Sandra Gonçalves, Joana Medronho, Elsa 
Moreira, Clara Grosso, Paula B. Andrade, 
Patrícia Valentão, Anabela Romano. 
Bioactive properties of Chamaerops 
humilis L.: Antioxidant and enzyme 
inhibiting activities of extracts from leaves, 
seeds, pulp and peel. 3 Biotech. 2018;8: 
88. 

25. Muhammad Ajaib, Tanveer Hussain, 
Saleha Farooq, Mehrban Ashiq. Analysis 
of antimicrobial and antioxidant activities of 
Chenopodium ambrosioides: An Ethno-
medicinal Plant. Journal of Chemistry. 
2016;11. 

26. Kan A, Özçelik B, Kartal M, Özdemir ZA, 
Özgen S. In Vitro antimicrobial activities of 
Cicer arietinum L (Chickpea). Tropical 
Journal of Pharmaceutical Research. 
2010;9(5):475-481. 

27. Ishrat Husaina, Rumana Ahmada, Anu 
Chandraa, Syed Tasleem Razaa, 

Yogeshwer Shuklab, Farzana Mahdia. 
Phytochemical characterization and 
biological activity evaluation of ethanolic 
extract of Cinnamomum zeylanicum. 
Journal of Ethnopharmacology. 2018;219: 
110-116. 

28. Mohamed Makni, Raoua Jemai, Walid 
Kriaa, Yassine Chtourou, Hamadi Fetoui. 
Citrus limon from Tunisia: Phytochemical 
and physicochemical properties and 
biological activities. Bio Med Research 
International. 2018;10. 

29. Haouat AC,  Sqalli H, Farah A, Haggoud A, 
Iraqui M. Activité antimycobactérienne des 
extraits de deux espèces marocaines du 
genre Cistus. Phytothérapie. 2013;11:365-
372. 

30. Masoud Zare-Shehneh, Mohammad 
Askarfarashah, Leila Ebrahimi, Nasroallah 
MoradiKor, Hadi Zare-Zardini, Hossein 
Soltaninejad, Zahra Hashemian, Fatemeh 
Jabinian. Biological activities of a new 
antimicrobial peptide from Coriandrum 
sativum. International Journal of Bio-
sciences. 2014;4(6):89-99. 

31. Javid A. Parraya, Azra N. Kamilia, Rehana 
Hamida, Zafar A. Reshib, Raies A. Qadric. 
Antibacterial and antioxidant activity of 
methanol extracts of Crocus sativus L. c.v. 
Kashmirianus. Frontiers in Life Science. 
2015;8(1):40–46. 

32. Simran Sinsinwar, Indhumathi 
Paramasivam, Meenakshi Sundaram 
Muthuraman. An overview of the biological 
and chemical perspectives of Croton 
tiglium. Scholars Research Library Der 
Pharmacia Lettre. 2016;8(19):324-328. 

33. Prof Dr Ali Esmail Al-Snafi. The 
pharmacological activities of Cuminum 
cyminum - A review. IOSR Journal Of 
Pharmacy. 2016;6(6)(Version 2):46-65. 

34. Yilong Liu, Wenna Zhang, Changjie Xu, 
Xian Li. Biological activities of extracts 
from loquat (Eriobotrya japonica Lindl.):   A 
review. International Journal of Molecular 
Sciences. 2016;17(1983):1-15. 

35. Houcine Benmehdi, Nadia Bounoua, 
Abdelillah Amrouche, Driss Lahcene, 
Abdelhak Maazouzi. Phytochemical study, 
antioxidant and antimicrobial activities of 
Euphorbia resinifera L. International 
Research Journal of Pharmacy. 2013;4(9): 
44-50. 

36. Sinem Aslan Erdem, Seyed Fazel Nabavi, 
Ilkay Erdogan Orhan, Maria Daglia, 
MortezaIzadi, Seyed Mohammad Nabavi. 
Blessings in disguise: A review of 



 
 
 
 

Fatiha et al.; ARRB, 28(2): 1-11, 2018; Article no.ARRB.43599 
 
 

 
10 

 

phytochemical composition and anti-
microbial activity of plants belonging to the 
genus Eryngium. DARU Journal of 
Pharmaceutical Sciences. 2015;23(53):1-
22. 

37. Mehrzad Kocheki Shahmokhtar, Samira 
Armand. Phytochemical and biological 
studies of fennel (Foeniculum vulgare Mill.) 
from the South West Region of Iran 
(Yasouj). Natural Products Chemistry & 
Research. 2017;5(4):1-4. 

38. Ahmad J, khan I, Khan S, Iqbal D. 
Evaluation of antioxidant and antimicrobial 
activity of Ficus Carica leaves: An in vitro 
approach. J Plant Pathol Microb. 2013;4: 
157. 

39. Hai-Jung Chung. Evaluation of the 
biological activity of extracts from star-
anise (Illicium verum). J Food Science and 
Nutrition. 2009;14:195-200. 

40. Merradi Manel, Heleili Nouzha, Mekari 
Rim, Mekkaoui Imane, Aouachria Sana, 
Oucheriah Yasmine, Ayachi Ammar. 
Antibacterial and antioxidant activity 
of Juniperus thurifera L. leaf extracts 
growing in East of Algeria. Veterinary 
World. 2018;11(3):373-378. 

41. Duygu Bayrak, Gulten Okmen, Ali Arslan. 
The biological activities of Lavandula 
stoechas L. against food pathogens. 
International Journal of Secondary 
Metabolite. 2017;4(3):270-279. 

42. Chatoui K, Talbaoui A, Aneb M, Bakri Y, 
Harhar H, Tabyaoui M. Phytochemical 
screening, antioxidant and antibacterial 
activity of Lepidium sativum seeds from 
Morocco. J. Mater. Environ. Sci. 2016;7(8): 
2938-2946. 

43. Firas A. Al-Bayati. Antibacterial activity of 
Linum usitatissimum L. Seeds and active 
compound detection. Raf. Jour. Sci. 2007; 
18(2):27-36. 

44. Kiran Kumar N, Siva Kumar K, Raman BV, 
Bhaskar Reddy I, Ramarao M, Rajagopal 
SV. Antibacterial activity of Lippia 
citriodora a folklore plant. Journal of Pure 
and Applied Microbiology. 2008;2(2):249-
252. 

45. Sara Jelodarian, Abdolrasoul Haghir 
Ebrahim abadi, Fereshteh Jookar Kashi. 
Evaluation of antimicrobial activity of Malus 
domestica fruit extract from Kashan area. 
Avicenna Journal of Phytomedicine. 2013; 
3(1):1-6. 

46. Hayder M. Alkuraishy, Ali I. Al-Gareeb, Ali 
K. Albuhadilly, Salah Alwindy. In vitro 
assessment of the antibacterial activity of 

Matricaria chamomile alcoholic extract 
against pathogenic bacterial strains. British 
Microbiology Research Journal. 2015;7(2): 
55-61. 

47. Fatiha Brahmi, Samia Hadj-Ahmed, Amira  
Zarrouk, Maryem Bezine, Thomas Nury, 
Khodir Madani, Mohamed Chibane, Anne 
Vejux, Pierre Andreoletti, Lila 
Boulekbache-Makhlouf, Gérard Lizard. 
Evidence of biological activity of Mentha 
species extracts on apoptotic and 
autophagic targets on murine RAW264.7 
and human U937 monocytic cells. 
Pharmaceutical Biology. 2017;55(1):286–
293. 

48. Verica Aleksic, Petar Knezevic. 
Antimicrobial and antioxidative activity of 
extracts and essential oils of Myrtus 
communis L. Microbiological Research. 
2014;169:240–254. 

49. Muhammad Torequl Islam. Biological 
activities and therapeutic promises of 
Nigella sativa L. International Journal of 
Pharma Sciences and Scientific Research. 
2016;2(6):237-252. 

50. Zheng J, Wei JT, Liu JF, Liu YW. 
Research progress on biological activities 
of Olea europaea leaf extract. 2016;41(4): 
613-618. 

51. Trovato A, Mondello MR, Monforte MT, 
Rossitto A and Galati EM. Biological 
Activities Of Opuntia ficus-indica (L.) Mill. 
(Cactaceae) Cladodes.ActaHortic, 2002 ; 
581, 291-294. 

52. Leeja L, Thoppil JE. Antimicrobial activity 
of methanol extract of Origanum majorana 
L. (Sweet marjoram). 2007;28(1):145-146. 

53. Akhtar A, Deshmukh AA, Bhonsle AV, 
Kshirsagar PM, Kolekar MA. In vitro 
antibacterial activity of Pimpinella anisum 
fruit extracts against some pathogenic 
bacteria. Veterinary World. 2008;1(9):272-
274. 

54. Aiche Iratni Ghenima, Moualek Idir, Mestar 
Guechaoui Nadjet, Mezaache Aichour 
Samia, Zerroug Mohamed Mihoub, Houali 
Karim. In vitro evaluation of biological 
activities of Pistacia Lentiscus aqueous 
extract. International Journal of Pharmacy 
and Pharmaceutical Sciences. 2015;7(11): 
133-139. 

55. Prashanth D, Asha MK, Amit A. 
Antibacterial activity of Punica granatum. 
Fitoterapia. 2001;72:171-173. 

56. Mohammad Hossein Boskabady, 
Mohammad Naser Shafei, Zahra Saberi, 
Somayeh Amini. Pharmacological effects 



 
 
 
 

Fatiha et al.; ARRB, 28(2): 1-11, 2018; Article no.ARRB.43599 
 
 

 
11 

 

of Rosa damascena. Iran J Basic Med Sci. 
2011;14(4):295–307. 

57. Rafie Hamidpour, Soheila Hamidpour, 
Grant Elias. Rosmarinus officinalis 
(Rosemary): A novel therapeutic agent for 
antioxidant, antimicrobial, anticancer, anti-
diabetic, antidepressant, neuroprotective, 
anti inflammatory, and anti-obesity treat-
ment. Biomed J Sci & Tech Res. 2017; 
1(4):1-6. 

58. Sierra Rayne, Giuseppe Mazza. Biological 
activities of extracts from sumac (Rhus 
spp.): A review. Nature Precedings. 2007; 
631(1) :1-38. 

59. Ahmad Ghorbani, Mahdi Esmaeilizadeh. 
Pharmacological properties of Salvia 
officinalis and its components. Journal of 
Traditional and Complementary Medicine. 
2017;433-440. 

60. Ouerghemmi I,  Bettaieb Rebey I, 
Harbaoui H, Hammami M, Ksouri R, 
Saidani Tounsi M. Etude de la composition 
phénolique et des potentialités 
antioxydantes des extraits de fruits de 
Solanum sodomeaum au cours de deux 
stades de maturation. Journal of New 
Sciences. 2017;46(Article 03). 

61. Kannan P, Ramadevi SR, Waheeta 
Hopper. Antibacterial activity of Terminalia 
chebula fruit extract. African Journal of 
Microbiology Research. 2009;3(4):180-
184. 

62. Fatima Zahra Sadiki, Mostafa El 
Idrissi, Mohammed Sbiti. Antibacterial 
activity of essential oil of Tetraclinis 
articulata (Vahl) Masters against Entero-
bacteriaceae Isolated from Hospital 
Infections. 2018;10(2). 

63. Sharma V, Singh P, Rani A. Antimicrobial 
activity of Trigonella foenum-graecum L. 
(Fenugreek). Eur Exp Biol. 2016;7:1. 

64. Athul Sundaresan, Arul Selvi, Manonmani 
HK. The anti-microbial properties of 
Triticum aestivum (wheat grass) extract. 
International Journal of Biotechnology for 
Wellness Industries. 2015;4:84-91. 

65. Elhabazi K, Ouacherif A, Laroubi A, 
Aboufatima R, Abbad A, Benharref A, 
Zyad A, Chait A, Dalal A. Analgesic activity 
of three thyme species, Thymus 
satureioides, Thymus maroccanus and 
Thymus leptobotrys. African Journal of 
Microbiology Research. 2008;2:262-267. 

66. Andrea F. Afonso, Olívia R. Pereira, 
Mónica Válega, Artur Silva MS, Susana M. 
Cardoso. Metabolites and biological 
activities of Thymus zygis, Thymus 
pulegioides, and Thymus fragrantissimus 
grown under organic cultivation. 
Molecules. 2018;23(7):1514. 

67. Vani Pasricha, Gouri Satpathy, Rajinder K 
Gupta. Phytochemical & antioxidant 
activity of underutilized legume Vicia faba 
seeds and formulation of its fortified 
biscuits. Journal of Pharmacognosy and 
Phytochemistry. 2014;3(2):75-80. 

68. Selim Morshed, Shahinul Islam SM. 
Antimicrobial activity and phytochemical 
properties of corn (Zea mays L.) silk. 
Journal of Research. 2015;17(1):8-14. 

69. Rsaissi N, El Kamili, Bencharki B, Hillali L, 
Bouhache M. Antimicrobial activity of fruits 
extracts of the wild jujube "Ziziphus lotus 
(L.) Desf. International Journal of Scientific 
& Engineering Research. 2013;4(9):1521-
1528. 

_________________________________________________________________________________ 
© 2018 Fatiha et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution License 
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited. 

 
 

 

 

Peer-review history: 
The peer review history for this paper can be accessed here: 

http://www.sciencedomain.org/review-history/25945 


